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Update information

May 2019: This guideline was updated by an expert committee. They reviewed the evidence on the
assessment, diagnosis and staging, treatment and follow-up of prostate cancer. Evidence reviewed and
committee discussions from the 2019 update are contained in standalone documents - see
www.nice.org.uk/guidance/ng131/evidence. This document preserves evidence reviews and committee
discussions for areas of the guideline that have not been updated in 2019. It has been colour coded as
follows: all text without shading is from the original 2014 guideline and has not been amended by
subsequent updates. Black shading indicates text from 2014 has been replaced by the 2019 update.

Minor changes since publication
October 2021: In table 1, we corrected the prostate-specific antigen (PSA) level for high risk to greater
than 20 nanogram/ml for people newly diagnosed with localised prostate cancer.

May 2021: Links added to the NICE Pathway on prostate cancer for information on our technology
appraisal guidance, including genomic biomarker-based therapy in solid tumour treatment pathways.

November 2020: We corrected the unit of measurement for PSA velocity to nanogram/ml/year in
recommendations 1.2.11 and 1.2.12.

The full, current version of the recommendations can be seen at www.nice.org.uk/guidance/ng131

Disclaimer

Healthcare professionals are expected to take NICE clinical guidelines fully into account
when exercising their clinical judgement. However, the guidance does not override the
responsibility of healthcare professionals to make decisions appropriate to the circumstances
of each patient, in consultation with the patient and/or their guardian or carer.

Copyright
© National Collaborating Centre for Cancer

Funding
Funded to produce guidelines for the NHS by NICE
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This guidance updates and replaces NICE clinical guideline 58 (published February 2008).
New and updated recommendations have been included on the diagnosis and treatment of
men with prostate cancer.

Recommendations are marked to indicate the year of the last evidence review:
e [2008] if the evidence has not been reviewed since the original guideline.

e [2008], amended [2014] if the evidence has not been reviewed, but an essential change
has been made that affects the meaning of the recommendation.

e [2014] if the evidence has been reviewed but no change has been made to the
recommendation.

¢ [new 2014] if the evidence has been reviewed and the recommendation has been updated
or added.

Appendix K contains recommendations from the 2008 guideline that have been deleted from
this 2014 update. Details of any replacement recommendations are also included.

© National Collaborating Centre for Cancer
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Foreword

Foreword

The original Prostate Cancer: Diagnosis and Treatment Guideline published in 2008 was the
first clinical guideline produced by the National Collaborating Centre for Cancer (NCC-C);
accordingly this is now the first NCC-C clinical guideline to be reviewed and updated. Many
areas of the original guideline are unchanged as there is little or no new evidence; other
aspects have been completely rewritten. As ever there are still many topics where the
research evidence is incomplete or conflicting, and so the Guideline Development Group
(GDG) have been required to reach a consensus using the evidence available to them in
several areas. In places where it was clear that further work needed to be done, new
research recommendations have been made which we hope will be used as the basis for
future research work.

We are both grateful for the commitment shown by all members of the GDG who have
worked very hard over the last two years to put this document together. We would also like
to thank the staff of the NCC-C in Cardiff for providing great support and guidance
throughout the process; without their tireless work this document could not have been
delivered on time.

Finally, we would like to acknowledge the work of Sean Duffy, who was originally appointed
as the Chair of the GDG, but who had to leave that post in April 2013 on his appointment as
the new National Clinical Director for Cancer.

John Graham, NCC-C Director (GDG Chair Prostate Cancer Update from March 2013)

Peter Kirkbride, GDG Clinical Lead Prostate Cancer Update
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Key priorities for implementation

e Discuss all relevant management options recommended in this guideline with
men with prostate cancer and their partners or carers, irrespective of whether
they are available through local services. [2008]

e Consider multiparametric MRI (using T2- and diffusion-weighted imaging) for
men with a negative transrectal ultrasound 10—12 core biopsy to determine
whether another biopsy is needed. [new 2014]

e Consider multiparametric MRI, or CT if MRI is contraindicated, for men with
histologically proven prostate cancer if knowledge of the T or N stage could
affect management. [new 2014]

o Offer active surveillance (in line with the table below) as an option to men with
low-risk localised prostate cancer for whom radical prostatectomy or radical
radiotherapy is suitable. [new 2014]

o Consider active surveillance (in line with the table below) for men with
intermediate-risk localised prostate cancer who do not wish to have immediate
radical prostatectomy or radical radiotherapy. [new 2014]

e Consider using the following protocol for men who have chosen active
surveillance. [new 2014]

Timing Tests?
At enrolment in active Multiparametric MRI if not previously performed
surveillance
Year 1 of active surveillance Every 3—4 months: measure PSAP

Throughout active surveillance: monitor PSA kinetics®
Every 6-12 months: DRE®
At 12 months: prostate re-biopsy

Years 2—4 of active surveillance | Every 3—6 months: measure PSAP
Throughout active surveillance: monitor PSA kinetics®
Every 6-12 months: DRE®

Year 5 and every year Every 6 months: measure PSA®
thereafter until active Throughout active surveillance: monitor PSA kinetics®
surveillance ends Every 12 months: DRE®

a If there is concern about clinical or PSA changes at any time during active surveillance, reassess with multiparametric MRI
and/or rebiopsy

b May be carried out in primary care if there are agreed shared-care protocols and recall systems

€ May include PSA doubling time and velocity

d Should be performed by a healthcare professional with expertise and confidence in performing DRE

¢ Ensure that men with signs or symptoms of radiation-induced enteropathy are
offered care from a team of professionals with expertise in radiation-induced
enteropathy (who may include oncologists, gastroenterologists, bowel surgeons,
dietitians and specialist nurses). [new 2014]

¢ Ensure that men have early and ongoing access to specialist erectile
dysfunction services. [2008, amended 2014]

© National Collaborating Centre for Cancer
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o Offer men with intermediate- and high-risk localised prostate cancer a
combination of radical radiotherapy and androgen deprivation therapy, rather
than radical radiotherapy or androgen deprivation therapy alone. [new 2014]

e Consider intermittent therapy for men having long-term androgen deprivation
therapy (not in the adjuvant setting), and include discussion with the man, and
his partner, family or carers if he wishes, about:

i. the rationale for intermittent therapy and
ii. the limited evidence for reduction in side effects from intermittent
therapy and

iii. the effect of intermittent therapy on progression of prostate cancer.
[new 2014]

© National Collaborating Centre for Cancer
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Key research recommendations

Further research is required into the identification of prognostic indicators in
order to differentiate effectively between men who may die with prostate cancer
and those who might die from prostate cancer [2008].

Does the addition of androgen deprivation therapy and or brachytherapy to high-
dose external beam radiotherapy improve outcomes for men with intermediate-
and high-risk localised non-metastatic prostate cancer? Outcomes of interest are
biochemical disease-free survival, metastasis-free survival, overall survival, side
effects and quality of life. [new 2014]

Clinical trials should be set up to examine the effect of local salvage therapies on
survival and quality of life in men with biochemical relapse after radiotherapy
[2008].

What is the clinical and cost effectiveness of standard care with
bisphosphonates compared with denosumab to treat osteoporosis caused by
long-term androgen deprivation therapy? Outcomes of interest are bone mineral
density, fracture risk, tolerability and skeletal-related events. [new 2014]

Does a longer (more than 12 weeks) programme of supervised aerobic
resistance exercise reduce fatigue more effectively than a 12-week programme in
men having androgen deprivation therapy? Outcomes of interest are measures
of fatigue, aerobic capacity, cardiovascular function and quality of life. [new
2014].

© National Collaborating Centre for Cancer
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List of all recommendations

Chapter 2: Communication and support

Communicating with men with prostate cancer, their partners and carers

Follow the recommendations on communication and patient-centred care in the NICE cancer
service guidance Improving outcomes in urological cancers and Improving supportive and
palliative care for adults with cancer throughout the patient journey. [2008]

Offer men with prostate cancer individualised information tailored to their own needs. This
information should be given by a healthcare professional (for example, a consultant or
specialist nurse) and may be supported by written and visual media (for example, slide sets
or DVDs). [2008]

Offer men with prostate cancer advice on how to access information and support from
websites, local and national cancer information services, and from cancer support groups.
[2008]

Before choosing or recommending information resources for men with prostate cancer,
check that their content is clear, reliable and up-to-date. Seek feedback from men with
prostate cancer and their carers to identify the highest quality information resources. [2008]

Ascertain the extent to which the man wishes to be involved in decision making and ensure
that he has sufficient information to do so. [2008]

Decision support

Use a validated, up-to-date decision aid? in all urological cancer multidisciplinary teams
(MDTs). Healthcare professionals trained in its use should offer it to men with localised
prostate cancer when making treatment decisions. [2008]

Discuss all relevant management options recommended in this guideline with men with
prostate cancer and their partners or carers, irrespective of whether they are available
through local services. [2008]

Specific problems

Ensure that mechanisms are in place to allow men with prostate cancer and their primary
care providers to gain access to specialist services throughout the course of their disease.
[2008]

Adequately inform men with prostate cancer and their partners or carers about the effects of
prostate cancer and the treatment options on their sexual function, physical appearance,
continence and other aspects of masculinity. Support men and their partners or carers in
making treatment decisions, taking into account the effects on quality of life as well as
survival. [2008]

Offer men with prostate cancer and their partners or carers the opportunity to talk to a
healthcare professional experienced in dealing with psychosexual issues at any stage of the
illness and its treatment. [2008]

a A decision aid for men with localised prostate cancer is available from NHS Shared decision making.

© National Collaborating Centre for Cancer
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Chapter 3: Diagnosis and staging of prostate cancer
When to biopsy

To help men decide whether to have a prostate biopsy, discuss with them their prostate-
specific antigen (PSA) level, digital rectal examination (DRE) findings (including an estimate
of prostate size) and comorbidities, together with their risk factors (including increasing age
and black African-Caribbean family origin) and any history of a previous negative prostate
biopsy. Do not automatically offer a prostate biopsy on the basis of serum PSA level alone.
[2008]

Give men and their partners or carers information, support and adequate time to decide
whether or not they wish to undergo prostate biopsy. Include an explanation of the risks
(including the increased chance of having to live with the diagnosis of clinically insignificant
prostate cancer) and benefits of prostate biopsy. [2008]

If the clinical suspicion of prostate cancer is high, because of a high PSA value and evidence
of bone metastases (identified by a positive isotope bone scan or sclerotic metastases on
plain radiographs), do not offer prostate biopsy for histological confirmation, unless this is
required as part of a clinical trial. [2008]

Histological diagnosis

Carry out prostate biopsy following the procedure recommended by the Prostate Cancer Risk
Management Programme in Undertaking a transrectal ultrasound guided biopsy of the
prostate. [2008]

A core member of the urological cancer MDT should review the risk factors of all men who
have had a negative first prostate biopsy, and discuss with the man that:
e there is still a risk that prostate cancer is present and
o the risk is slightly higher if any of the following risk factors are present:
o the biopsy showed high-grade prostatic intra-epithelial neoplasia (HGPIN)
o the biopsy showed atypical small acinar proliferation (ASAP)
o abnormal digital rectal examination (DRE). [new 2014]

Consider multiparametric MRI (using T2- and diffusion-weighted imaging) for men with a
negative transrectal ultrasound 10—12 core biopsy to determine whether another biopsy is
needed. [new 2014]

Do not offer another biopsy if the multiparametric MRI (usingT2- and diffusion-weighted
imaging) is negative, unless any of the risk factors listed in the recommendation on page 135
are present. [new 2014]

Staging classification for prostate cancer

Determine the provisional treatment intent (radical or non-radical) before decisions on
imaging are made. [2008]

Do not routinely offer imaging to men who are not candidates for radical treatment. [2008]

Do not offer CT of the pelvis to men with low- or intermediate-risk localised prostate cancer
(see table 17 on page 147). [2008]

© National Collaborating Centre for Cancer
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Consider multiparametric MRI, or CT if MRI is contraindicated, for men with histologically
proven prostate cancer if knowledge of the T or N stage could affect management. [new
2014]

Do not routinely offer isotope bone scans to men with low-risk localised prostate cancer.
[2008]

Offer isotope bone scans when hormonal therapy is being deferred through watchful waiting
to asymptomatic men who are at high risk of developing bone complications. [2008]

Do not offer positron emission tomography imaging for prostate cancer in routine clinical
practice. [2008]

Nomograms

Nomograms may be used by healthcare professionals in partnership with men with prostate
cancer to:

e aid decision making

o help predict biopsy results

¢ help predict pathological stage

o help predict risk of treatment failure. [2008]

When nomograms are used, clearly explain the reliability, validity and limitations of the
prediction. [2008]

Chapter 4: Localised prostate cancer

Predictive factors and risk groups

Urological cancer MDTs should assign a risk category (see table 17 on page 147) to all
newly diagnosed men with localised prostate cancer. [2008]

Initial treatment options
Active surveillance

Offer active surveillance (see active surveillance protocol on page 17) as an option to men
with low-risk localised prostate cancer for whom radical prostatectomy or radical radiotherapy
is suitable. [new 2014]

Tell men:

e about treatment options and their risks and benefits® in an objective, unbiased manner
and

¢ that there is limited evidence for some treatment options. [new 2014]

Consider active surveillance (in line with the recommendation on page 17) for men with
intermediate-risk localised prostate cancer who do not wish to have immediate radical
prostatectomy or radical radiotherapy. [new 2014]

Do not offer active surveillance to men with high-risk localised prostate cancer. [2014]

b A decision aid for men with localised prostate cancer is available from NHS Shared decision making.

© National Collaborating Centre for Cancer
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Consider using the following protocol for men who have chosen active surveillance: [new
2014]

Timing Tests?
At enrolment in active Multiparametric MRI if not previously performed
surveillance
Year 1 of active surveillance Every 3-4 months: measure PSAP

Throughout active surveillance: monitor PSA kinetics®
Every 6-12 months: DREY

At 12 months: prostate re-biopsy

Years 2—4 of active surveillance | Every 3—6 months: measure PSAP

Throughout active surveillance: monitor PSA kinetics®
Every 6—12 months: DRE®

Year 5 and every year Every 6 months: measure PSA®
thereafter until active Throughout active surveillance: monitor PSA kinetics®
surveillance ends Every 12 months: DRE*

a If there is concern about clinical or PSA changes at any time during active surveillance, reassess with multiparametric MRI
and/or rebiopsy

b May be carried out in primary care if there are agreed shared-care protocols and recall systems

€ May include PSA doubling time and velocity

d Should be performed by a healthcare professional with expertise and confidence in performing DRE

Offer radical treatment men with localised prostate cancer who have chosen an active
surveillance regimen and who have evidence of disease progression. [2008, amended 2014]

The decision to proceed from an active surveillance regimen to radical treatment should be
made in the light of the individual man’s personal preferences, comorbidities and life
expectancy. [2008]

Surgery versus radiotherapy

Offer radical prostatectomy or radical radiotherapy to men with intermediate-risk localised
prostate cancer. [2008]

Offer radical prostatectomy or radical radiotherapy to men with high-risk localised prostate
cancer when there is a realistic prospect of long-term disease control. [2008]

Radical prostatectomy

Commissioners of urology services should consider providing robotic surgery to treat
localised prostate cancer. [new 2014]

Commissioners should ensure that robotic systems for the surgical treatment of localised
prostate cancer are cost effective by basing them in centres that are expected to perform at
least 150 robot-assisted laparoscopic radical prostatectomies per year. [new 2014]

Radical radiotherapy
Do not offer brachytherapy alone to men with high-risk localised prostate cancer. [2008]

For men with localised prostate cancer® receiving radical external beam radiotherapy with
curative intent, offer planned treatment techniques that optimise the dose to the tumour while
minimising the risks of normal tissue damage. [2008]

Offer men undergoing radical external beam radiotherapy for localised prostate cancer a
minimum dose of 74 Gy to the prostate at no more than 2 Gy per fraction. [2008]

Offer androgen deprivation therapy in line with recommendations on page 277 [new 2014]
Combined external beam radiotherapy and brachytherapy

Consider high-dose rate brachytherapy in combination with external beam radiotherapy for
men with intermediate- and high-risk localised prostate cancer. [new 2014]

¢ This may also apply to some men with locally advanced prostate cancer.
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Watchful waiting

A member of the urological cancer MDT should review men with localised prostate cancer
who have chosen a watchful waiting regimen and who have evidence of significant disease
progression (that is, rapidly rising PSA level or bone pain). [2008]

HIFU and cryotherapy

Do not offer high-intensity focused ultrasound and cryotherapy to men with localised prostate
cancer other than in the context of controlled clinical trials comparing their use with
established interventions®. [2008]

Managing adverse effects of treatment

Given the range of treatment modalities and their serious side effects, men with prostate
cancer who are candidates for radical treatment should have the opportunity to discuss their
treatment options with a specialist surgical oncologist and a specialist clinical oncologist.
[2008]

Radiation induced enteropathy

Ensure that men with signs or symptoms of radiation-induced enteropathy are offered care
from a team of professionals with expertise in radiation-induced enteropathy (who may
include oncologists, gastroenterologists, bowel surgeons, dietitians and specialist nurses).
[new 2014]

The nature and treatment of radiation-induced enteropathy should be included in the training
programmes for oncologists and gastroenterologists. [2014]

Radiation-induced bowel cancer

Tell men that there is a small increase in the risk of colorectal cancer after radical external
beam radiotherapy for prostate cancer. [new 2014]

Carry out full investigations, including flexible sigmoidoscopy, in men who have symptoms of
radiation-induced enteropathy to exclude inflammatory bowel disease or malignancy of the
large bowel and to ascertain the nature of the radiation injury. Use caution when performing
anterior wall rectal biopsy after brachytherapy because of the risk of fistulation. [2014]

Sexual dysfunction

Prior to radical treatment, warn men and, if they wish, their partner, that radical treatment for
prostate cancer will result in an alteration of sexual experience, and may result in loss of
sexual function. [2008, amended 2014]

Warn men and, if they wish, their partner, about the potential loss of ejaculation and fertility
associated with radical treatment for prostate cancer. Offer sperm storage. [2008, amended
2014]

Ensure that men have early and ongoing access to specialist erectile dysfunction services.
[2008, amended 2014]

Offer men with prostate cancer who experience loss of erectile function phosphodiesterase
type 5 (PDES) inhibitors to improve their chance of spontaneous erections. [2008]

9 NICE interventional procedures guidance 118, 119 and 145 evaluated the safety and efficacy of cryotherapy and
high intensity focused ultrasound for the treatment of prostate cancer. NICE clinical guidelines provide guidance
on the appropriate treatment and care of people with specific diseases and conditions within the NHS. As there
was a lack of evidence on quality of life benefits and long-term survival these interventions are not
recommended in this guideline
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If PDES inhibitors fail to restore erectile function or are contraindicated, offer men vacuum
devices, intraurethral inserts or penile injections, or penile prostheses as an alternative.
[2008]

Urinary incontinence

Offer men experiencing troublesome urinary symptoms before treatment a urological
assessment. [2008]

Warn men undergoing radical treatment for prostate cancer of the likely effects of the
treatment on their urinary function. [2008, amended 2014]

Ensure that men with troublesome urinary symptoms after treatment have access to
specialist continence services for assessment, diagnosis and conservative treatment. This
may include coping strategies, along with pelvic floor muscle re-education, bladder retraining
and pharmacotherapy. [2008]

Refer men with intractable stress incontinence to a specialist surgeon for consideration of an
artificial urinary sphincter. [2008]

Do not offer injection of bulking agents into the distal urinary sphincter to treat stress
incontinence. [2008]

Follow up

Discuss the purpose, duration, frequency and location of follow-up with each man with
localised prostate cancer®, and if he wishes, his partner or carers. [2008]

Clearly advise men with prostate cancer about potential longer-term adverse effects of
treatment and when and how to report them. [2008]

Men with prostate cancer who have chosen a watchful waiting regimen with no curative
intent should normally be followed up in primary care in accordance with protocols agreed by
the local urological cancer MDT and the relevant primary care organisation(s). Their PSA
should be measured at least once a year. [2008]

Check PSA levels for all men with prostate cancer who are having radical treatment at the
earliest 6 weeks following treatment, at least every 6 months for the first 2 years and then at
least once a year thereafter. [2008]

Do not routinely offer DRE to men with localised prostate cancer while the PSA remains at
baseline levels. [2008]

After at least 2 years, offer follow-up outside hospital (for example, in primary care) by
telephone or secure electronic communications to men with a stable PSA who have had no
significant treatment complications, unless they are taking part in a clinical trial that requires
formal clinic-based follow-up. Direct access to the urological cancer MDT should be offered
and explained. [2008]

Chapter 5: Managing relapse after radical treatment

Defining biochemical relapse

Analyse serial PSA levels after radical treatment using the same assay technique. [2008]

e This may also apply to some men with locally advanced prostate cancer.
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Assessment of biochemical relapse

Do not offer biopsy of the prostatic bed to men with prostate cancer who have had a radical
prostatectomy. [2008]

Offer biopsy of the prostate after radiotherapy only to men with prostate cancer who are
being considered for local salvage therapy in the context of a clinical trial. [2008]

For men with evidence of biochemical relapse following radical treatment and who are
considering radical salvage therapy:

¢ do not offer routine MRI scanning prior to salvage radiotherapy in men with prostate
cancer

o offer an isotope bone scan if symptoms or PSA trends are suggestive of metastases.
[2008]

Management of biochemical relapse

Biochemical relapse (a rising PSA) alone should not necessarily prompt an immediate
change in treatment. [2008]

Biochemical relapse should trigger an estimate of PSA doubling time, based on a minimum
of 3 measurements over at least a 6-month period. [2008]

Offer men with biochemical relapse after radical prostatectomy, with no known metastases,
radical radiotherapy to the prostatic bed. [2008]

Men with biochemical relapse should be considered for entry to appropriate clinical trials.
[2008]

Do not routinely offer hormonal therapy to men with prostate cancer who have a biochemical
relapse unless they have:

o symptomatic local disease progression, or

e any proven metastases, or

e a PSA doubling time of < 3 months. [2008]

Chapter 6: Locally advanced prostate cancer

Combined hormone and radiotherapy
Neoadjuvant and adjuvant hormone therapy

Do not offer adjuvant hormonal therapy in addition to radical prostatectomy, even to men with
margin-positive disease, other than in the context of a clinical trial. [2008]

Offer men with intermediate- and high-risk localised prostate cancer a combination of radical
radiotherapy and androgen deprivation therapy, rather than radical radiotherapy or androgen
deprivation therapy alone. [new 2014]

Offer men with intermediate- and high-risk localised prostate cancer 6 months of androgen
deprivation therapy before, during or after radical external beam radiotherapy. [new 2014]

Consider continuing androgen deprivation therapy for up to 3 years for men with high-risk
localised prostate cancer and discuss the benefits and risks of this option with them. [new
2014]

Other adjuvant therapies
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Do not offer bisphosphonates for the prevention of bone metastases in men with prostate
cancer. [2008]

Lymph node involvement

Clinical oncologists should consider pelvic radiotherapy in men with locally advanced
prostate cancer who have a > 15% risk of pelvic lymph node involvement and who are to
receive neoadjuvant hormonal therapy and radical radiotherapy. [2008]

Postoperative radiotherapy

Do not offer immediate postoperative radiotherapy after radical prostatectomy, even to men
with margin-positive disease, other than in the context of a clinical trial. [2008]

Cryotherapy and HIFU

Do not offer high-intensity focused ultrasound and cryotherapy to men with locally advanced
prostate cancer other than in the context of controlled clinical trials comparing their use with
established interventions’. [2008]

Chapter 7: Hormone therapy

Hormone therapy in metastatic disease

Consider intermittent therapy for men having long-term androgen deprivation therapy (not in
the adjuvant setting), and include discussion with the man, and his partner, family or carers if
he wishes, about:

¢ the rationale for intermittent therapy and
¢ the limited evidence for reduction in side effects from intermittent therapy and
o the effect of intermittent therapy on progression of prostate cancer. [new 2014]

For men who are having intermittent androgen deprivation therapy:
e measure PSA every 3 months and

e restart androgen deprivation therapy if PSA is 10 ng/ml or above, or if there is
symptomatic progression. [new 2014]

Managing the complications of hormone therapy
Hot flushes

Offer medroxyprogesterone? (20mg per day), initially for 10 weeks, to manage troublesome
hot flushes caused by long-term androgen suppression and evaluate the effect at the end of
the treatment period. [new 2014]

Consider cyproterone acetate (50 mg twice a day for 4 weeks) to treat troublesome hot
flushes if medroxyprogesterone is not effective or not tolerated. [new 2014]

Tell men that there is no good-quality evidence for the use of complementary therapies to
treat troublesome hot flushes. [new 2014]

fNICE interventional procedures guidance 118, 119 and 145 evaluated the safety and efficacy of cryotherapy and
high intensity focused ultrasound for the treatment of prostate cancer. NICE clinical guidelines provide guidance
on the appropriate treatment and care of people with specific diseases and conditions within the NHS. As there
was a lack of evidence on quality of life benefits and long-term survival. these interventions are not
recommended in this guideline

9 At the time of publication (January 2014), medroxyprogesterone did not have a UK marketing authorisation for
this indication. The prescriber should follow relevant professional guidance, taking full responsibility for the
decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing and managing medicines and devices for further information.
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Sexual function

Before starting androgen deprivation therapy, tell men and, if they wish, their partner, that
long-term androgen deprivation will cause a reduction in libido and possible loss of sexual
function. [new 2014]

Advise men and, if they wish, their partner, about the potential loss of ejaculation and fertility
associated with long-term androgen deprivation and offer sperm storage. [new 2014]

Ensure that men starting androgen deprivation therapy have access to specialist erectile
dysfunction services. [new 2014]

Consider referring men who are having long-term androgen deprivation therapy, and their
partners, for psychosexual counselling. [new 2014]

Offer PDES5 inhibitors to men having long-term androgen deprivation therapy who experience
loss of erectile function. [new 2014]

If PDES inhibitors fail to restore erectile function or are contraindicated, offer a choice of:

e intraurethral inserts

¢ penile injections

e penile prostheses

e vacuum devices. [new 2014]

Osteoporosis

Consider assessing fracture risk in men with prostate cancer who are having androgen
deprivation therapy, in line with Osteoporosis fragility fracture (NICE clinical guideline 146).
[new 2014]

Offer bisphosphonates to men who are having androgen deprivation therapy and have
osteoporosis. [new 2014]

Consider denosumab for men who are having androgen deprivation therapy and have
osteoporosis if bisphosphonates are contraindicated or not tolerated. [new 2014]

Gynaecomastia

For men starting long-term bicalutamide monotherapy (longer than 6 months), offer
prophylactic radiotherapy to both breast buds within the first month of treatment. Choose a
single fraction of 8 Gy using orthovoltage or electron beam radiotherapy. [2008]

If radiotherapy is unsuccessful in preventing gynaecomastia, weekly tamoxifen" should be
considered. [2008]

Fatigue

Offer men who are starting or having androgen deprivation therapy supervised resistance
and aerobic exercise at least twice a week for 12 weeks to reduce fatigue and improve
quality of life. [new 2014]

Tell men who are starting androgen deprivation therapy that fatigue is a recognised side
effect of this therapy and not necessarily a result of prostate cancer. [new 2014]

h At the time of publication (January 2014), tamoxifen did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. See the General Medical Council’s Good practice in
prescribing and managing medicines and devices for further information.
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Chapter 8: Metastatic prostate cancer

Hormonal therapy

Offer bilateral orchidectomy to all men with metastatic prostate cancer as an alternative to
continuous luteinising hormone-releasing hormone agonist therapy. [2008]

Androgen deprived versus combined androgen blockade (CAB)

Do not offer combined androgen blockade as a first-line treatment for men with metastatic
prostate cancer. [2008]

Anti-androgen monotherapy

For men with metastatic prostate cancer who are willing to accept the adverse impact on
overall survival and gynaecomastia in the hope of retaining sexual function, offer anti-
androgen monotherapy with bicalutamide' (150 mg). [2008]

Begin androgen deprivation therapy and stop bicalutamide treatment in men with metastatic
prostate cancer who are taking bicalutamide monotherapy and who do not maintain
satisfactory sexual function. [2008]

Hormone-relapsed prostate cancer

When men with prostate cancer develop biochemical evidence of hormone-relapsed disease,
their treatment options should be discussed by the urological cancer MDT with a view to
seeking an oncologist and/or specialist palliative care opinion, as appropriate. [2008]

Chemotherapy

The recommendations in this section are from Docetaxel for the treatment of hormone-
refractory metastatic prostate cancer (NICE technology appraisal guidance 101.:

Docetaxel is recommended, within its licensed indications, as a treatment option for men with

hormone-refractory prostate cancer only if their Karnofsky performance-status score is 60%

or more. [2008]

It is recommended that treatment with docetaxel should be stopped:

¢ at the completion of planned treatment of up to 10 cycles, or

¢ if severe adverse events occur, or

¢ in the presence of progression of disease as evidenced by clinical or laboratory criteria, or
by imaging studies. [2008]

Repeat cycles of treatment with docetaxel are not recommended if the disease recurs after
completion of the planned course of chemotherapy. [2008]

Additional systemic treatments

Offer a corticosteroid such as dexamethasone (0.5 mg daily) as third-line hormonal therapy
after androgen deprivation therapy and anti-androgen therapy to men with hormone-relapsed
prostate cancer. [2008]

Imaging

i At the time of publication (January 2014), bicalutamide did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. See the General Medical Council’s Good practice in
prescribing and managing medicines and devices for further information.
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Offer spinal MRI to men with hormone-relapsed prostate cancer shown to have extensive
metastases in the spine (for example, on a bone scan) if they develop any spinal-related
symptoms. [2008]

Do not routinely offer spinal MRI to all men with hormone-relapsed prostate cancer and
known bone metastases. [2008]

Bone targeted therapies
Bisphosphonate

Do not offer bisphosphonates to prevent or reduce the complications of bone metastases in
men with hormone-relapsed prostate cancer. [2008]

Bisphosphonates for pain relief may be considered for men with hormone-relapsed prostate
cancer when other treatments (including analgesics and palliative radiotherapy) have failed.
Choose the oral or intravenous route of administration according to convenience, tolerability
and cost. [2008]

Bone-seeking radio-isotopes

Strontium-89 should be considered for men with hormone-relapsed prostate cancer and
painful bone metastases, especially those men who are unlikely to receive myelosuppressive
chemotherapy. [2008]

Pelvic targeted therapies

Offer decompression of the upper urinary tract by percutaneous nephrostomy or by insertion
of a double J stent to men with obstructive uropathy secondary to hormone-relapsed prostate
cancer. [2008]

The option of no intervention should also be discussed with men with obstructive uropathy
secondary to hormone-relapsed prostate cancer and remains a choice for some. [2008]

Palliative care

Offer men with metastatic prostate cancer tailored information and access to specialist
urology and palliative care teams to address the specific needs of men with metastatic
prostate cancer. Offer them the opportunity to discuss any significant changes in their
disease status or symptoms as these occur. [2008]

Offer a regular assessment of needs to men with metastatic prostate cancer. [2008]

Integrate palliative interventions at any stage into coordinated care, and facilitate any
transitions between care settings as smoothly as possible. [2008]

Discuss personal preferences for palliative care as early as possible with men with
metastatic prostate cancer, their partners and carers. Tailor treatment/care plans accordingly
and identify the preferred place of care. [2008]

Ensure that palliative care is available when needed and is not limited to the end of life. It
should not be restricted to being associated with hospice care. [2008]
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Chapter 2: Communication and support

Prostate cancer and the effect it may have on men’s sense of masculinity

More research should be undertaken into the sense of loss of masculinity in men receiving
treatment for prostate cancer. [2008]

Chapter 3: Diagnosis and staging of prostate cancer

Management of men with a negative initial biopsy

What is the clinical and cost effectiveness of PCAS3 in determining the need for prostate
rebiopsy in men who have had a negative first biopsy and whose multiparametric MRl is
normal? [new 2014]

Chapter 4: Localised prostate cancer

Predictive factors and risk groups

Further research is required into the identification of prognostic indicators in order to
differentiate effectively between men who may die with prostate cancer and those who might
die from prostate cancer. [2008]

Initial treatment options
Active surveillance

Risk stratification using biomarkers and/or imaging should be compared to standard clinical
risk predictors in men previously diagnosed with prostate cancer on long-term active
surveillance. Outcomes of interest are overall survival, progression-free survival, rate of
conversion from active surveillance to other treatment, conversion-free survival and health-
related quality of life. [new 2014]

Combined external beam radiotherapy and brachytherapy

Does the addition of androgen deprivation therapy and /or brachytherapy to high-dose
external beam radiotherapy improve outcomes for men with intermediate- and high-risk
localised non-metastatic prostate cancer? Outcomes of interest are biochemical disease-free
survival, metastasis-free survival, overall survival, side effects and quality of life. [new 2014]

HIFU and cryotherapy

Research is required into the effectiveness and cost-effectiveness of treatments aimed at the
elimination of disease in men with localised prostate cancer, with locally advanced disease
and with locally recurrent disease. This research should include a rigorous examination of
the value of procedures such as brachytherapy (localised disease only), cryosurgery and
high intensity focused ultrasound, as well as combinations of surgery and radiotherapy with
hormonal therapy and chemotherapy. The end points should include survival, local
recurrence, toxicity and quality of life outcomes. [2008]

Managing adverse effects of treatment

Radiation induced enteropathy
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An interventional study should be conducted comparing drugs modifying the pathophysiology
of post radiation changes in the bowel with placebo in men who have received radical
radiotherapy for prostate cancer. Outcomes of interest are incidence of late bowel effects
(e.g. bleeding, stricture, ulceration), and health-related quality of life. [new 2014]

Radiation-induced bowel cancer

Research into the causes, and clinical trials of prevention and management of radiation-
induced enteropathy should be undertaken. [2008]

Sexual dysfunction

Further research should be conducted into the timing and effectiveness of treatments for
erectile dysfunction after all treatments for prostate cancer. [2008]

Urinary incontinence

Further research is required into the causes, prevention and treatment strategies for urinary
incontinence in men with prostate cancer. [2008]

Chapter 5: Managing relapse after radical treatment

Management of biochemical relapse

Clinical trials should be set up to examine the effect of local salvage therapies on survival
and quality of life in men with biochemical relapse after radiotherapy. [2008]

Chapter 6: Locally advanced prostate cancer

Combined hormone and radiotherapy
Surgery

The role of radical surgery and extended lymphadenectomy as primary therapy for locally
advanced prostate cancer should be studied in clinical trials. [2008]

Chapter 7: Hormone therapy

Managing the complications of hormone therapy
Osteoporosis

What is the clinical and cost effectiveness of standard care with bisphosphonates compared
with denosumab to treat osteoporosis caused by long-term androgen deprivation therapy?
Outcomes of interest are bone mineral density, fracture risk, tolerability, skeletal related
events. [new 2014]

Fatigue

Does a longer (more than 12 weeks) programme of supervised aerobic resistance exercise
reduce fatigue more effectively than a 12-week programme in men having androgen
deprivation therapy? Outcomes of interest are measures of fatigue, aerobic capacity,
cardiovascular function and quality of life.. [new 2014]
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Chapter 8: Metastatic prostate cancer

Bone targeted therapies

Further clinical trials should be conducted to determine if there is a role for bisphosphonates
in men with prostate cancer [2008].
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What is a clinical guideline?

Guidelines are recommendations for the care of individuals in specific clinical conditions or
circumstances — from prevention and self-care through to primary and secondary care and
onto more specialised services. NICE clinical guidelines are based on the best available
evidence of clinical and cost effectiveness, and are produced to help healthcare
professionals and patients make informed choices about appropriate healthcare. While
guidelines assist the practice of healthcare professionals, they do not replace their
knowledge and skills.

Updating a NICE clinical guideline

Guidelines developed by NICE are published with the expectation that they will be reviewed
and updated as is considered necessary. In April 2011, the National Collaborating Centre for
Cancer (NCC-C) was asked by NICE to conduct a review of CG58 to determine if an update
was required. This review was conducted in accordance with the NICE guideline
development process (NICE 2009, 2012) and required a search for new evidence, using
versions of the original search strategies, seeking views of past Guideline Development
Group (GDG) members, and the collation of feedback on the guideline post publication.
Based on these sources of information, the NCC-C prepared a review proposal identifying
which areas of CG58 required updating. This document was then subject to consultation with
registered stakeholders. Based on their feedback NICE decided that CG58 needed updating.

In July 2011 the National Collaborating Centre for Cancer (NCC-C) was asked by NICE to
update CG58 in accordance with the NICE guideline development process outlined in the
2009 and 2012 editions of the guidelines manual (NICE 2009, 2012).

This guideline updates and replaces CG58. Any sections of CG58 that have not been
amended are integrated within this updated document. Changes in NICE guideline
development methodology since 2008 mean the way information is presented may, at times
be inconsistent (for example, the style of evidence presentation). Recommendations are
marked [2008], [2014] or [new 2014] to indicate the year of the last evidence review:

e [2008] indicates that the evidence has not been updated and reviewed since 2008

e [2014] indicates that the evidence has been updated and reviewed but no changes to the
2008 recommendation has been made

o [new 2014] indicates that the evidence has been reviewed and a new recommendation
has been made.

All supporting text from updated and new topics presented in this guideline have been
highlighted. The background text which accompanies recommendations from CG58 has
been revised to reflect current practice.

Who is the guideline intended for?

This guideline does not include recommendations covering every detail of the diagnosis and
treatment of prostate cancer. Instead this guideline has tried to focus on those areas of
clinical practice (i) that are known to be controversial or uncertain; (ii) where there is
identifiable practice variation; (iii) where there is a lack of high quality evidence; or (iv) where
NICE guidelines are likely to have most impact. More detail on how this was achieved is
presented later in the section on ‘Developing clinical evidence based questions’.

This guideline is relevant to all healthcare professionals who come into contact with men with
prostate cancer, as well as to the men themselves and their carers. It is also expected that
the guideline will be of value to those involved in clinical governance in both primary and
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secondary care to help ensure that arrangements are in place to deliver appropriate care to
this group of men.

The remit of the guideline

Involvement of Stakeholders

Key to the development of all NICE guidelines are the relevant professional and patient/carer
organisations that register as stakeholders. Details of this process can be found on the NICE
website or in the ‘NICE guidelines manual’ (NICE 2009, 2012). In brief, their contribution
involves commenting on the draft scope, submitting relevant evidence and commenting on
the draft version of the guideline during the end consultation period. A full list of all
stakeholder organisations who registered for the prostate cancer guideline can be found in
Appendix I.

The guideline development process — who develops the guideline?

Overview

The development of this guideline was based upon methods outlined in the ‘NICE guidelines
manual’ (NICE 2009, 2012). A team of health professionals, lay representatives and
technical experts known as the Guideline Development Group (GDG) (Appendix 1), with
support from the NCC-C staff, undertook the development of this clinical guideline. The basic
steps in the process of developing a guideline are listed and discussed below:

¢ using the remit, define the scope which sets the inclusion/exclusion criteria of the
guideline

e forming the GDG

e developing clinical questions

¢ identifying the health economic priorities
¢ developing the review protocol

¢ systematically searching for the evidence
o critically appraising the evidence

e incorporating health economic evidence
¢ distilling and synthesising the evidence and writing recommendations
e agreeing the recommendations

e structuring and writing the guideline

e consultation and validation

e updating the guideline.

The scope

The scope was drafted by the GDG Chair and Lead Clinician and staff at the NCC-C in
accordance with processes established by NICE (NICE 2009, 2012). The purpose of the
scope was to:

¢ set the boundaries of the development work and provide a clear framework to enable work
to stay within the priorities agreed by NICE and the NCC-C

¢ inform professionals and the public about the expected content of the guideline

e provide an overview of the population and healthcare settings the guideline would include
and exclude

¢ specify the key clinical issues that will be covered by the guideline
¢ inform the development of the clinical questions and search strategies
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Before the guideline development process started, the draft scope was presented and
discussed at a stakeholder workshop. The list of key clinical issues were discussed and
revised before the formal consultation process. Further details of the discussion at the
stakeholder workshop can be found on the NICE website (www.nice.org.uk).

The scope was subject to a three week stakeholder consultation in accordance with NICE
processes. The full scope is shown in Appendix H. During the consultation period, the scope
was posted on the NICE website. Comments were invited from registered stakeholder
organisations and NICE staff. The NCC-C and NICE reviewed the scope in light of comments
received, and the revised scope was reviewed and signed off by NICE and posted on the
NICE website.

The Guideline Development Group (GDG)

The prostate cancer GDG was recruited in line with the ‘NICE guidelines manual’ (NICE
2009, 2012). The first step was to appoint a Chair and a Lead Clinician. Advertisements were
placed for both posts and shortlisted candidates were interviewed by telephone prior to being
offered the role. The NCC-C Director, GDG Chair and Lead Clinician identified a list of
specialties that needed to be represented on the GDG. Details of the adverts were sent to
the main stakeholder organisations, cancer networks and patient organistations/charities
(Appendix I). Individual GDG members were selected by the NCC-C Director, GDG Chair
and Lead Clinician, based on their application forms. The guideline development process
was supported by staff from the NCC-C, who undertook the clinical and health economics
literature searches, reviewed and presented the evidence to the GDG, managed the process
and contributed to drafting the guideline. At the start of the guideline development process all
GDG members’ interests were recorded on a standard declaration form that covered
consultancies, fee-paid work, share-holdings, fellowships and support from the healthcare
industry. At all subsequent GDG meetings, members declared new, arising conflicts of
interest which were always recorded (see Appendix I).

Guideline Development Group Meetings

Ten GDG meetings were held between 9-10 February 2012 and 1-2 May 2013. During each
GDG meeting (held over either 1 or 2 days) clinical questions and clinical and economic
evidence were reviewed, assessed and recommendations formulated. At each meeting
patient/carer and service-user concerns were routinely discussed as part of a standing
agenda item.

NCC-C project managers divided the GDG workload by allocating specific clinical questions,
relevant to their area of clinical practice, to small sub-groups of the GDG in order to simplify
and speed up the guideline development process. These groups considered the evidence, as
reviewed by the researcher, and synthesised it into draft recommendations before presenting
it to the GDG. These recommendations were then discussed and agreed by the GDG as a
whole. Each clinical question was led by a GDG member with expert knowledge of the
clinical area (usually one of the healthcare professionals). The GDG subgroups often helped
refine the clinical questions and the clinical definitions of treatments. They also assisted the
NCC-C team in drafting the section of the guideline relevant to their specific topic.

Patient/Carer Representatives

Individuals with direct experience of prostate cancer services gave an important user focus to
the GDG and the guideline development process. The GDG included two patient/carer
members. They contributed as full GDG members to writing the clinical questions, helping to
ensure that the evidence addressed their views and preferences, highlighting sensitive
issues and terminology relevant to the guideline and bringing service-user research to the
attention of the GDG.
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Expert Advisers

During the development of CG58 the GDG identified areas where there was a requirement
for expert input on particular specialist clinical questions. The clinical questions were
addressed by either the production of a position paper or a formal presentation by a
recognised expert who had been identified via the relevant registered stakeholder
organisation.

A full list of recognised experts who contributed to CG58 can be found in Appendix 1. All
relevant position papers are presented as part of the evidence review. No expert advisers
contributed to the development of the update.

Developing clinical evidence-based questions

Background

Clinical guidelines should be aimed at changing clinical practice and should avoid ending up
as ‘evidence-based textbooks’ or making recommendations on topics where there is already
agreed clinical practice. Therefore the list of key clinical issues listed in the scope were
developed in areas that were known to be controversial or uncertain, where there was
identifiable practice variation, or where NICE guidelines were likely to have most impact.

Method

From each of the key clinical issues identified in the scope, the GDG formulated a clinical
question. For clinical questions about interventions, the PICO framework was used. This
structured approach divides each question into four components: P — the population (the
population under study), | — the interventions (what is being done), C — the comparison (other
main treatment options), O — the outcomes (the measures of how effective the interventions
have been). Where appropriate, the clinical questions were refined once the evidence had
been searched and, where necessary, sub-questions were generated.

Review of Clinical Literature

Scoping search

An initial scoping search for published guidelines, systematic reviews, economic evaluations
and ongoing research was carried out on the following databases or websites: NHS
Evidence, Cochrane Databases of Systematic Reviews (CDSR), Health Technology
Assessment Database (HTA), NHS Economic Evaluations Database (NHSEED), Medline
and Embase.

At the beginning of the development phase, initial scoping searches were carried out to
identify any relevant guidelines (local, national or international) produced by other groups or
institutions.

Developing the review protocol

For each clinical question, the information specialist and researched (with input from other
technical team and GDG members) prepared a review protocol This protocol explains how
the review was to be carried out (Table 1) in order to develop a plan of how to review the
evidence, limit the introduction of bias and for the purposes of reproducibility. All review
protocols can be found in the evidence review.
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Table 1: Components of the review protocol

Component Description

Clinical question The clinical question as agreed by the GDG

Objectives Short description; for example ‘To estimate the effects and cost
effectiveness of...’ or ‘To estimate the diagnostic accuracy of...’

Criteria for considering Using the PICO (population, intervention, comparison and outcome)

studies for the review framework. Including the study designs selected.

How the information will The sources to be searched and any limits that will be applied to the

be searched search strategies; for example, publication date, study design,
language. (Searches should not necessarily be restricted to RCTs.)

The review strategy The method that will be used to review the evidence, outlining

exceptions and subgroups. Indicate if meta-analysis will be used.

Searching for the evidence

In order to answer each question the NCC-C information specialist developed a search
strategy to identify relevant published evidence for both clinical and cost effectiveness. Key
words and terms for the search were agreed in collaboration with the GDG. When required,
the health economist searched for supplementary papers to inform detailed health economic
work (see section on ‘Incorporating Health Economic Evidence’).

For those clinical topics that were updated from the 2008 guideline, searches were set to
only identify evidence published after June 2007 to ensure no relevant papers were missed.
No date limits were applied to searches carried on new topics within the 2014 guideline.

Search filters, such as those to identify systematic reviews (SRs) and randomised controlled
trials (RCTs) were applied to the search strategies when necessary. No language restrictions
were applied to the search; however, foreign language papers were not requested or
reviewed (unless of particular importance to that question).

The following databases were included in the literature search:

o The Cochrane Library

e Medline and Premedline 1946 onwards

o Excerpta Medica (Embase) 1974 onwards

e Web of Science [specifically Science Citation Index Expanded

e (SCI-EXPANDED) 1899 onwards and Social SciencesCitation Index (SSCI) 1956
onwards]

e System for Information on Grey Literature In Europe (SIGLE) 1980-2005
e Biomed Central 1997 onwards

Subject specific databases used for certain topics:

e Cumulative Index to Nursing and Allied Health Literature (Cinahl) 1937 onwards
¢ Allied & Complementary Medicine (AMED) 1985 onwards

e British Nursing Index (BNI) 1993 onwards

e Psychinfo 1806 onwards

From this list the information specialist sifted and removed any irrelevant material based on
the title or abstract before passing to the researcher. All the remaining articles were then
stored in a Reference Manager electronic library.

Searches were updated and re-run 8-10 weeks before the stakeholder consultation, thereby
ensuring that the latest relevant published evidence was included in the database. Any
evidence published after this date was not included. For the purposes of updating this
guideline, May 2013 should be considered the starting point for searching for new evidence.
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Further details of the search strategies, including the methodological filters used, are
provided in the evidence review.

Critical Appraisal and Evidence Grading

Following the literature search one researcher independently scanned the titles and abstracts
of every article for each question, and full publications were obtained for any studies
considered relevant or where there was insufficient information from the title and abstract to
make a decision. When papers were obtained the researcher applied inclusion/exclusion
criteria to select appropriate studies, which were then critically appraised. For each question,
data on the type of PICO were extracted and recorded in evidence tables and an
accompanying evidence summary prepared for the GDG (see evidence review). All evidence
was considered carefully by the GDG for accuracy and completeness.

GRADE (Grading of Recommendations, Assessment, Development and Evaluation)

For interventional questions, studies which matched the inclusion criteria were evaluated and
presented using a modification of GRADE (NICE 2009, 2012; http://gradewordinggroup.org/).
Where possible this included meta-analysis and synthesis of data into a GRADE ‘evidence
profile’. The evidence profile shows, for each outcome, an overall assessment of both the
quality of the evidence as a whole (very low, low, moderate or high) as well as an estimate of
the size of effect. A narrative summary (evidence statement) was also prepared.

Each topic outcome was examined for the quality elements defined in Table 2 and
subsequently graded using the quality levels listed in Table 3. The reasons for downgrading
or upgrading specific outcomes were explained in footnotes.

Table 2: Descriptions of quality elements of GRADE
Quality element Description

Limitations Limitations in the study design and implementation may bias the
estimates of the treatment effect. Major limitations in studies decrease
the confidence in the estimate of the effect

Inconsistency Inconsistency refers to tan unexplained heterogeneity of results

Indirectness Indirectness refers so differences in study population, intervention,
comparator or outcomes between the available evidence and clinical
question

Imprecision Results are imprecise when studies include relatively few events and

when the confidence interval around the effect estimate includes both
no effect and appreciable benefit or harm

Publication bias Publication bias is a systematic underestimate or overestimate of the
underlying beneficial or harmful effect due to the selective publication
of studies

Table 3: Overall quality of outcome evidence in GRADE
Quality element Description

High Further research is very unlikely to change our confidence in the
estimate of effect

Moderate Further research is likely to have an important impact on our
confidence in the estimate of effect and may change the estimate

Low Further research is very likely to have an important impact on our
confidence in the estimate of effect and is likely to change the estimate

Very low Any estimate of effect is very uncertain
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All procedures were fully compliant with NICE methodology as detailed in the ‘NICE
guidelines manual’ (NICE 2009, 2012). In general, no formal contact was made with authors;
however, there were ad hoc occasions when this was required in order to clarify specific
details.

For non-interventional questions, for example the questions regarding diagnostic test
accuracy, a narrative summary of the quality of the evidence was given. The quality of
individual diagnostic accuracy studies was assessed using the QUADAS tool (Whiting, et al.,
2003).

Modified Delphi consensus methodology

The NCC-C technical team conducted a survey of UK active surveillance protocols for
prostate cancer which indicated a need for a standardised protocol (see section 3.3.3 of the
full evidence review). However the GDG felt that due to the lack of published evidence about
the relative effectiveness of active surveillance protocols any such recommendations could
not be implemented without first seeking consensus within the prostate cancer community.
For this reason the group decided to use a modified Delphi formal process to seek
consensus about the ideal active surveillance protocol for men with low risk localised
prostate cancer. The GDG invited 210 health professionals and patients to participate in the
consensus process. 152 respondents took part in round one, 120 in round two and 102 in
round three. Following three rounds, consensus (defined as agreement between at least two
thirds of respondents) was reached on several components of the active surveillance
protocol. The protocol and results of the Delphi consensus process are in appendix C of the
evidence review.

Needs Assessment

As part of the guideline development process the NCC-C undertook a needs assessment.
This aims to describe the burden of disease and current service provision for men with
prostate cancer in England and Wales, and informed the development of the guideline.

Assessment of the effectiveness of interventions is not included in the needs assessment,
and was undertaken separately by researchers in the NCC-C as part of the guideline
development process.

The information included in the needs assessment document was presented to the GDG.
Most of the information was presented early in the stages of guideline development, and
other information was included to meet the evolving information needs of the GDG during the
course of guideline development.

Incorporating health economics evidence

The aim of providing economic input into the development of the guideline was to inform the
GDG of potential economic issues relating to prostate cancer. Health economics is about
improving the health of the population through the efficient use of resources. In addition to
assessing clinical effectiveness, it is important to investigate whether health services are
being used in a cost effective manner in order to maximise health gain from available
resources.

Prioritising topics for economic analysis

After the clinical questions had been defined, and with the help of the health economist, the
GDG discussed and agreed which of the clinical questions were potential priorities for
economic analysis. These economic priorities were chosen on the basis of the following
criteria, in broad accordance with the NICE guidelines manual (NICE 2009, 2012):
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¢ the overall importance of the recommendation, which may be a function of the number of
patients affected and the potential impact on costs and health outcomes per patient

¢ the current extent of uncertainty over cost effectiveness, and the likelihood that economic
analysis will reduce this uncertainty

o the feasibility of building an economic model

For each topic, a review of the economic literature was conducted. Where published
economic evaluation studies were identified that addressed the economic issues for a clinical
question, these are presented alongside the clinical evidence. For those clinical areas
reviewed, the information specialists used a similar search strategy as used for the review of
clinical evidence but with the inclusion of a health economics filter.

o For systematic searches of published economic evidence, the following databases were
included:

e Medline

e Embase

¢ NHS Economic Evaluation Database (NHS EED)
e Health Technology Assessment (HTA)

e Health Economic Evaluations Database (HEED)

Methods for reviewing and appraising economic evidence

The aim of reviewing and appraising the existing economic literature is to identify relevant
economic evaluations that compare both costs and health consequences of alternative
interventions and that are applicable to NHS practice. Thus studies that only report costs,
non-comparative studies of ‘cost of iliness’ studies are generally excluded from the reviews
(NICE 2009, 2012).

Economic studies identified through a systematic search of the literature are appraised using
a methodology checklist designed for economic evaluations (NICE 2009, 2012; Appendix H).
This checklist is not intended to judge the quality of a study per se, but to determine whether
an existing economic evaluation is useful to inform the decision-making of the GDG for a
specific topic within the guideline. There are two parts of the appraisal process; the first step
is to assess applicability (i.e. the relevance of the study to the specific guideline topic and the
NICE reference case) (Table 4).

Table 4: Applicability criteria

Directly applicable The study meets all applicability criteria, or fails to meet one or more
applicability criteria but this is unlikely to change the conclusions about
cost effectiveness

Partially applicable The study fails to meet one or more applicability criteria, and this could
change the conclusions about cost effectiveness

Not applicable The study fails to meet one or more applicability criteria, and this is
likely to change the conclusions about cost effectiveness. These
studies are excluded from further consideration

In the second step, only those studies deemed directly or partially applicable are further
assessed for limitations (i.e. the methodological quality, Table 5).

Table 5: Methodological quality

Minor limitations Meets all quality criteria, or fails to meet one or more quality criteria but
this is unlikely to change the conclusions about cost effectiveness

Potentially serious Fails to meet one or more quality criteria and this could change the
limitations conclusions about cost effectiveness
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Very serious limitations Fails to meet one or more quality criteria and this is highly likely to
change the conclusions about cost effectiveness. Such studies should
usually be excluded from further consideration

Where relevant, a summary of the main findings from the systematic search, review and
appraisal of economic evidence is presented in an economic evidence profile alongside the
clinical evidence.

If high-quality published economic evidence relevant to current NHS practice was identified
through the search, the existing literature was reviewed and appraised as described above.
However, it is often the case that published economic studies may not be directly relevant to
the specific clinical question as defined in the guideline or may not be comprehensive or
conclusive enough to inform UK practice. In such cases, for priority topics, consideration was
given to undertaking a new economic analysis as part of this guideline.

Economic modelling

Once the need for a new economic analysis for high priority topics had been agreed by the
GDG, the health economist investigated the feasibility of developing an economic model. In
the development of the analysis, the following general principles were adhered to:

o the GDG subgroup was consulted during the construction and interpretation of the
analysis

¢ the analysis was based on the best available clinical evidence from the systematic review

e assumptions were reported fully and transparently

e uncertainty was explored through sensitivity analysis

e costs were calculated from a health services perspective

e outcomes were reported in terms of quality-adjusted life years

Linking to NICE technology appraisals

There are several published technology appraisals (TA) which are relevant to this guideline
(TA101, TA194, TA255, TA259, TA265 - see www.nice.org.uk/TA/published). In line with
NICE methodology, the recommendations from these TAs have either been reproduced
verbatim in the prostate cancer guideline or cross referenced.

Agreeing the recommendations

For each clinical question the GDG were presented with a summary of the clinical evidence,
and, where appropriate, economic evidence, derived from the studies reviewed and
appraised. From this information the GDG were able to derive the guideline
recommendations. The link between the evidence and the view of the GDG in making each
recommendation is made explicitly in the accompanying LETR statement (see below).

Wording of the recommendations

The wording used in the recommendations in this guideline denotes the certainty with which
the recommendations were made. Some recommendations were made with more certainty
than others. Recommendations are based on the trade-off between the benefits and harms
of an intervention, whilst taking into account the quality of the underpinning evidence.

For all recommendations, it is expected that a discussion will take place with the patients
about the risks and benefits of the interventions, and their values and preferences. This
discussion should help the patient reach a fully informed decision. Terms used within this
guideline are:

o ‘Offer — for the vast majority of patients, an intervention will do more good than harm
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¢ ‘Do not offer’ — the intervention will not be of benefit for most patients

e ‘Consider’ — the benéefit is less certain, and an intervention will do more good than harm
for most patients. The choice of intervention, and whether or not to have the intervention
at all, is more likely to depend on the patient’s values and preferences than for an ‘offer’
recommendation, and so the healthcare professional should spend more time considering
and discussing the options with the patient.

LETR (Linking evidence to recommendations) statements

As clinical guidelines were previously formatted, there was limited scope for expressing how
and why a GDG made a particular recommendation from the evidence of clinical and cost
effectiveness. Recommendations in the 2008 guideline were accompanied by a ‘qualifying
statement’ which stated the level of evidence the recommendations were based on. To make
this process more transparent to the reader, NICE have introduced an explicit, easily
understood and consistent way of expressing the reasons for making each recommendation.
This is known as the ‘LETR statement’ and will usually cover the following key points:

¢ the relative value placed on the outcomes considered

o the strength of evidence about benefits and harms for the intervention being considered
e the costs and cost-effectiveness of an intervention

o the quality of the evidence (see GRADE)

¢ the degree of consensus within the GDG

¢ other considerations — for example equalities issues

Where evidence was weak or lacking the GDG agreed the final recommendations through
informal consensus. Shortly before the consultation period, ten key priorities and five key
research recommendations were selected by the GDG for implementation and the patient
algorithms were agreed.

Consultation and validation of the guideline

The draft of the guideline was prepared by NCC-C staff in partnership with the GDG Chair
and Lead Clinician. This was then discussed and agreed with the GDG and subsequently
forwarded to NICE for consultation with stakeholders.

Registered stakeholders (Appendix |) had one opportunity to comment on the draft guideline
which was posted on the NICE website between 16 July 2013 and 10 September 2013 in line
with NICE methodology (NICE 2012).

The pre-publication process

An embargoed pre-publication version of the guideline was released to registered
stakeholders to allow them to see how their comments have contributed to the development
of the guideline and to give them time to prepare for publication (NICE 2012).

The final document was then submitted to NICE for publication on their website. The other
versions of the guideline (see below) were also discussed and approved by the GDG and
published at the same time.

Other versions of the guideline

This full version of the guideline is available to download free of charge from the NICE
website (www.nice.org.uk) and the NCC-C website (www.wales.nhs.uk/nccc)/

NICE also produces three other versions of the prostate cancer guideline which are available
from the NICE website:

© National Collaborating Centre for Cancer
43



Prostate cancer: diagnosis and treatment
Methodology

the NICE guideline, which is a shorter version of this guideline, containing the key priorities,
key research recommendations and all other recommendations

NICE pathways, which is an online tool for health and social care professionals that brings
together all related NICE guidance and associated products in a set of interactive topic-
based diagrams.

‘Information for the Public (IFP)’, which summarises the recommendations in the guideline in
everyday language for patients, their family and carers, and the wider public.

Updating the guideline

Literature searches were repeated for all of the clinical questions at the end of the guideline
development process, allowing any relevant papers published before 14 May 2013 to be
considered. Future guideline updates will consider evidence published after this cut-off date.

A formal review of the need to update a guideline is usually undertaken by NICE after its
publication. NICE will conduct a review to determine whether the evidence base has
progressed significantly to alter the guideline recommendations and warrant an update.

Funding

The National Collaborating Centre for Cancer was commissioned by NICE to develop this
guideline.

Disclaimer

The GDG assumes that healthcare professionals will use clinical judgement, knowledge and
expertise when deciding whether it is appropriate to apply these guidelines. The
recommendations cited here are a guide and may not be appropriate for use in all situations.
The decision to adopt any of the recommendations cited here must be made by the
practitioner in light of individual patient circumstances, the wishes of the patient and clinical
expertise.

The NCC-C disclaims any responsibility for damages arising out of the use or non-use of
these guidelines and the literature used in support of these guidelines.
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Algorithms

Diagnosis and staging

‘ Men referred with suspected prostate cancer

v

. Discuss PSA level, DRE findings, co-morbidities, risk factors, history of previous negative
prostate biopsy

. Give men information, support and adequate time to make a decision. Include explanation of the

risks and benefits of prostate biopsy

Do not automatically offer prostate biopsy on the basis of serum PSA level alone

- Do not offer prostate biopsy for histological confirmation if the clinical suspicion of prostate cancer
is high (a high PSA value and evidence of bone metastases)

Positive initial biopsy:-

T

Decision to proceed with biopsy

PCRMP*

Carry out prostate biopsy following procedure recommended by the ——Negative initial biospy

v

No-radical treatment intent”

Determine the provisional treatment
intent

Use nomograms to aid decision
making, and help predict biopsy results,
pathological stage and risk of treatment
failure. Clearly explain the reliability,
validity and limitations of the prediction

treatment

complications

o Do not routinely offer imaging to men
who are not candidates for radical

. Offer isotope bone scans to
asymptomatic men on watchful waiting
at high risk of developing bone

Positive re-biopsy:

Radical treatment intent

Advise there is still a risk that prostate
cancer is present

Adyvise the risk is slightly higher if
biopsy showed HGPIN, biopsy showed
ASAP, abnormal DRE

Consider multiparametric MRI to
determine whether another biopsy is

needed
|

- Consider multiparametric MRI if knowledge of
the T or N stage could affect management

- Do not routinely offer isotope bone scans to
men with low risk localised prostate cancer

- Do not offer CT of the pelvis to men with low
or intermediate risk localised disease

- Do not offer PET for prostate cancer in routine
clinical practice

* Undertaking a transrectal ultrasound guided biopsy of the prostate, Prostate Cancer Risk Management Programme, 2006

A Does not include men on active surveillance
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Localised prostate cancer

Assign risk category to all newly diagnosed
men with localised prostate cancer

e Tell men about treatment options and their risks and benefits in an objective, unbiased manner and
that there is limited evidence for some treatment options.
e Given men with prostate cancer who are candidates for radical treatment the opportunity to discuss
their treatment options with a specialist surgical oncologist and a specialist clinical oncologist.
e Before treatment for prostate cancer, warn men:
- that it will result in an alteration of sexual experience and may result in loss of sexual function;
- about potential loss of ejaculation and fertility, and offer sperm storage; and
- of the likely effects of the treatment on their urinary function.

Treatment
(see algorithm on treatments for localised
prostate cancer)

4
Follow up

e Discuss the purpose, duration, frequency and location of follow up with each man

e Advise men about potential longer-term adverse effects of treatments and when and how to
report them

e Check PSA levels at the earliest 6 weeks following treatment, at least every 6 months for the first
2 years and then at least once a year thereafter

¢ Do not routinely offer DRE while the PSA remains at baseline levels

e After at least 2 years offer follow up outside hospital by telephone or secure electronic
communications to men with a stable PSA who have no significant treatment complications.
Direct access to the urological cancer MDT should be offer and explained.

¢ Men who have chosen a watchful waiting regimen should normally be followed up in primary care
in accordance with protocols agreed by the local urological cancer MDT and relevant primary
care organisations.
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Treatment for localised prostate cancer

Low risk localised prostate
cancer

Intermediate risk localised
prostate cancer

Consider

as an option

Offer as an option
to radical treatment

Consider

Offer-

High risk localised prostate
cancer

v

Offer-

Offer

HIFU and Active surveillance
cryotherapy (nOt (Do not offer for high risk
recommended

outside clinical trials)

localised prostate cancer)

EBRT

High dose rate
brachytherapy +

Consider using the following active surveillance protocol

At enrolment of active surveillance: multiparametric-
MR if not previously performed

Year 1 of active surveillance: every 3-4 months
measure PSA* and monitor PSA kinetics™; every 6—
12 months perform DRE”*; and at 12 months
prostate re-biopsy

Years 2—4 of active surveillance: every 3—6 months
measure PSA and monitor PSA kinetics; and every
6—12 months perform DRE

Year 5 of active surveillance and thereafter: every 6
months measure PSA and monitor PSA kinetics;
and every 12 months perform DRE

If there is concern about clinical or PSA changes, re-
assess with multiparametric-MRI and/or re-biopsy

v

The decision to move from active surveillance to radical
treatment treatment should be made in the light of the
individual man’s personal preferences, comorbidities and
life expectancy.

For men with evidence of disease progression offer
radical treatment.

l

Radical prostatectomy
or radical radiotherapy

v v A v
Radical prostatectomy Radical external beam Radiotherapy + Brachytherapy
radiotherapy hormones alone

Commissioners of
urology services
should consider
providing robotic
surgery
Commissioners
should ensure
robotic systems are
cost effective by
basing them in
centres where the
number of radical
prostatectomies
exceeds 150 per
year

e Offer planning and

. Offer a minimum

treatment
techniques that
optimise the dose to
the tumour while
minimising the risks
of normal tissue
damage

(see algorithm on
locally advanced
prostate cancer)

dose of 74 Gy to the
prostate at no more
than 2 Gy per
fraction

Do not offer to
men with high risk
localised prostate

cancer

* PSA monitoring may be carried out in primary care if there are agreed shared-care protocols and recall systems

A DRE should be performed by a healthcare professional with expertise and confidence in performing DREs

+ This may include PSA, doubling time and/or PSA velocity
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Biochemical relapse

Post radical prostatectomy
Do not offer biopsy of the prostatic

bed

Offer radical radiotherapy to the
prostatic bed to men with
biochemical relapse after radical
prostatectomy but with no known

metastases

Post radiotherapy

Offer biopsy of the prostate only to men
being considered for local salvage
therapy in the context of a clinical trial

Imaging

For men with evidence of biochemical relapse following radical
treatment who are considering radical salvage therapy

Do not offer routine MRI prior to salvage radiotherapy
Offer isotope bone scan if symptoms or PSA trends are
suggestive of metastases.

A

Management
Biochemical relapse (a rising PSA) alone should not
prompt an immediate change in treatment
Biochemical relapse should trigger an estimate of PSA
doubling time, based on a minimum of 3 measurements
over at least a 6 month period
Consider men with biochemical relapse for entry into
appropriate clinical trials
Do not routinely offer hormonal therapy unless men have
symptomatic local disease progression or any proven
metastases or a PSA doubling time of less than 3 months
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Locally advanced prostate cancer

Do not offer bisphosphonates for the prevention of

bone metastases

Do not offer HIFU and cryotherapy other than in the

context of clinical trials

!

Radiotherapy + hormones

Hormone therapy alone
(no specific
recommendations)

Offer men with intermediate and high-risk localised disease
a combination of radiotherapy and androgen deprivation

therapy

Offer men with intermediate and high-risk localised prostate
cancer 6 months of androgen deprivation therapy given
before, during or after radical external beam radiotherapy
Consider pelvic radiotherapy in men with locally advanced
prostate cancer who have a greater than 15% risk of pelvic
lymph node involvement and who are to receive neoadjuvant

hormon

al therapy and radical radiotherapy

v

Consider continuing androgen deprivation
therapy for up to 3 years for men with
high risk localised prostate cancer

Radical prostatectomy

Do not offer adjuvant hormonal
therapy, even to men with margin-
positive disease, other than in the
context of a clinical trial

Do not offer immediate post-
operative radiotherapy, even to men
with margin-positive disease, other
than in the context of a clinical trial
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Palliative care

Metastatic prostate cancer

If no previous diagnosis of prostate cancer, do not offer prostate biopsy
for histological confirmation if the clinical suspicion of prostate cancer is
high (a high PSA value and evidence of bone metastases) and unless
this is required as part of a clinical trial

!

Men with hormone naive metastatic prostate cancer
Offer bilateral orchidectomy as an alternative to continuous LHRHa

therapy

gynaecomastia

function

Do not offer combined androgen blockade as a first line treatment
Offer anti-androgen monotherapy with bicalutamide (150mg) if
willing to accept the adverse impact on overall survival and

Stop bicalutamide treatment and begin androgen withdrawal if
bicalutamide monotherapy does not maintain satisfactory sexual

v

Men with hormone-relapsed prostate cancer
Treatment options to be discussed by urological cancer MDT. Seek
oncology and/or specialist palliative care opinion as appropriate
Offer spinal MRI to men shown to have extensive metastases in the
spine if they develop any spinal-related symptoms
Do not routinely offer spinal MRI to all men with known bone

metastases

V

A

A

A
Chemotherapy

For recommendations on the use
of docetaxel see TA101

Corticosteroids
Offer a corticosteroid such as
dexamethasone (0.5mg daily) as
third-line hormonal therapy

Radioisotopes
Consider strontium-89 for men with
painful bone metastases, especially
those who are unlikely to receive
myelosupressive chemotherapy

Bisphosphonates
Do not offer bisphosphonates to
prevent or reduce the
complications of bone
metastases
Consider bisphosphonates for
pain relief when other treatments
have failed

Post docetaxel

. For recommendations on the

use of abiraterone see TA259

e For recommendations on

cabazitaxel see TA255
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Algorithms
Managing complications of disease
Complications of disease
4 A
Bone metastases Urinary obstruction
Do not offer bisphosphonates to prevent / For men with obstructive uropathy
reduce the complications of bone secondary to hormone relapsed prostate
metastases in men with hormone relapsed cancer:
prostate cancer o Offer decompression of the upper

urinary tract by percutaneous
nephrostomy or insertion of a double J
stent

¢ Discuss the option of no intervention
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Managing complications of treatment

Urinary symptoms

e Offer men experiencing troublesome urinary symptoms before treatment a
urological assessment

e Ensure men with troublesome urinary symptoms after treatment have access to
specialist continence services

o Refer men with intractable stress incontinence to a specialist surgeon for
consideration of an artificial urinary sphincter

¢ Do not offer injection of bulking agents into the distal urinary sphincter to treat
stress incontinence

Bowel symptoms*

e Ensure men with signs or symptoms of radiation induced enteropathy (RIE) are
offered care from a team of professionals with expertise in RIE

e Tell men there is a small increase in the risk of colorectal cancer after radical
external beam radiotherapy for prostate cancer

e Carry out full investigations, including flexible sigmoidoscopy, in men who have
symptoms of RIE to exclude inflammatory bowel disease for malignancy of the
large bowel and to ascertain the nature of the radiation injury

Sexual dysfunction

e Ensure men have early and ongoing access to specialist erectile dysfunction
services

o Offer phosphodiesterase type 5 (PDES5) inhibitors to men who experience loss of
erectile function

e |f PDES5 inhibitors fail to restore erectile function or are contraindicated, offer a
choice of intraurethral inserts, penile injections, penile prosthesis, vacuum
devises

Endocrine

Hot flushes

o Offer medroxyprogesterone (20mg a day), initially for 10 weeks. Evaluate the
effect at the end of the treatment

e Consider cyproterone acetate or megestrol acetate (20mg twice a day for four
weeks) if medroxyprogesterone is not effective or not tolerated

e Tell men there is no good quality evidence for the use of complimentary therapies

Gynaecomastia

e Offer men starting long term bicalutamide monotherapy (>6 months) prophylactic
radiotherapy to both breast buds within the first month of treatment. Choose a
single fraction of 8 Gy using orthovoltage or electron beam radiotherapy.

e Consider tamoxifen if radiotherapy is unsuccessful in preventing gynaecomastia

Fatigue

e Tell men who are starting androgen deprivation therapy that fatigue is a
recognised side effect of this treatment

e Offer men who are having androgen deprivation therapy supervised resistance
and aerobic exercise at least twice a week for 12 weeks to reduce fatigue

Osteoporosis

>

Preventing osteoporosis

For men having androgen deprivation therapy

e Consider assessing fracture risk in line with Osteoporosis Fragility Fracture Risk
(NICE clinical guideline 146)

¢ Do not routinely offer bisphophonates to prevent osteoporosis

Managing osteoporosis

For men having androgen deprivation therapy

e Offer bisphosphonates

e Consider denosumab if bisphosphonates are contraindicated or not tolerated

* The nature and treatment of radiation —induced enteropathy should be included in the training programmes for oncologists and

gastroenterologists
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Hormonal therapy for prostate cancer

Hormonal therapy

Locally advanced prostate
cancer
See algorithm on locally
advanced prostate cancer for
recommendations on
hormones combined with
radiotherapy

Biochemically relapsed
prostate cancer

Metastatic prostate cancer
See algorithm on metastatic
prostate cancer

v

e Consider intermittent therapy for men having long
term androgen deprivation therapy.

e For men having intermittent androgen deprivation
therapy measure PSA every 3 months and restart
androgen deprivation therapy if PSA is 10 ng/ml or
above, or if there is symptomatic progression

Complications

See algorithms on complications of disease and treatment
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1.1

1.1.1

1.1.2

Prostate cancer: diagnosis and treatment
Epidemiology

Epidemiology
Introduction

Risk Factors

Age is one of the strongest risk factors for prostate cancer, with around 85% of all cases
diagnosed in those aged over 65 years and an estimated incidence of only 0.1% in those
aged under 50 years (Patel and Klein 2009). Family history has been shown to be a risk
factor for prostate cancer (Goh et al, 2012); approximately 5-10% of cases are thought to
have a substantial inherited component. It has been established that strong predisposing
genes could be responsible for up to 40% of cases in younger men up to the age of 55 (Elo
and Visakorpi 2001; Carter et al. 1992). For example, a recurrent mutation (G84E) in the
HOXB13 gene has recently shown to be significantly associated with an increased risk of
prostate cancer and is significantly more common in men with early-onset, familial disease.
The relative risk to a patient increases with increasing numbers of first-degree relatives
diagnosed and the father-to-son relative risk is increased 2.5-fold whilst the relative risk
between brothers is increased 3.4-fold (Johns and Houlston 2003). Patients with hereditary
prostate cancer are often diagnosed 6-7 years prior to spontaneous cases (Bratt 2002). A
link between prostate cancer and a family history of breast cancer has also been established,
believed to be due to the BRCA1 and BRCA2 genes (Thompson and Easton 2002; Edwards
et al. 2003).

Ethnicity has been shown to be a risk factor for prostate cancer (see section 1.1.2.5). The
lowest incidence rates of prostate cancer are observed in Asian men, particularly in India,
China and Japan. South Asian men living in England have a lower incidence of prostate
cancer than their white counterparts (relative risk of 0.8) (Metcalfe et al. 2008). Higher rates
are seen in Black men; African-American men are thought to have 1.3-2.0 times the risk of
developing prostate cancer than Caucasian men, and black men (irrespective of black-
African or black-Caribbean origin) have been shown to have a 3-times higher risk of
developing prostate cancer than white men (Ben-Shlomo 2008).

However, studies suggest a change in risk in men moving from Japan to areas such as the
US, indicating that exogenous factors may also affect the risk of progression from latent to
clinical prostate cancer (Zaridze et al. 1984). There is inconclusive evidence on the influence
of factors such as food consumption, pattern of sexual behaviour, alcohol consumption,
exposure to ultraviolet radiation, and occupational exposure on the development of prostate
cancer (Kolonel et al. 2004). Obesity has also been linked to prostate cancer, with an
association between high-grade disease and increasing body mass index (BMI) (Rohrmann
et al. 2003).

Incidence and prevalence

Prostate cancer is now the most common cancer in men in the UK and made up 26% of all
male cancers in England and Wales in 2010 (see Figure 1). Prior to 1994 there was a steady
rise in the rate of prostate cancer diagnoses which is attributed to the increasing use of
transurethral resection of the prostate (TURP) as a treatment of benign prostate hyperplasia
(Brewster et al. 2000; Evans et al. 2003). Improved recording of the diagnosis due to
improved registration practice may also have contributed to this increase. Following this the
rate of diagnoses was relatively stable until 1998 which may reflect the rising number of
diagnoses due to increased prostate specific antigen (PSA) testing but a falling number
resulting from the performance of TURPs (Evans et al. 2003). The following rapid increase
from 1998 until 2001 is thought to be due to more widespread use of PSA testing (Office for
National Statistics 2012). Since 2001 the rate of increase has slowed to around 1,000 new
cases in England and Wales each year (p<0.001).
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Figure 1: Proportion of all malignant male cancers contributed by the three most
common cancers in men in England and Wales, 1995-2010 (source: SWPHO,
WCISU)*

30%

25% /’_/—--_ i
20% -—

15% -""-*--._—-.-.--.

10%

Proportionof all male cancers

=k

0%
o ¢ F TSP S

Prostate = = =Lung «reeeeees Colorectal

*Excludes non-melanoma skin cancer (ICD10 code C44)

Figure 2 shows the age-standardised incidence rate of prostate cancer in England and
Wales over time. Both England and Wales show a similar trend with steady increases in
prostate cancer prior to 1994 and after 1998. This increase in rates slowed from 2001 in
England and from 2005 in Wales. Estimates based on 2007 data suggest prostate cancer will
stabilise and continue to make up 26% of all male cancers in 2030 (Mistry et al. 2011).
However, this was based on an estimated annual increase of 0.3% in the age-standardised
rate. In contrast, the age-standardised rate has shown an annual increase of 2.0% between
2007 and 2010 in England.
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Figure 2: Age standardised rate (ASR) of prostate cancer incidence in England and
Wales (to European standard population), 1986-2010 (source: SWPHO,
WCISU)
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Incidence of prostate cancer has increased worldwide since the 1960s due to improved
diagnosis and an aging population. Substantial increases were reported in most countries
during the 1980s, with the exception of Denmark, Ecuador and Japan (Quinn and Babb
2002). Rates in the USA reached a peak in 1992, prior to this they were more than twice that
seen in Sweden and Australia, over three times that seen in the UK, and ten times the levels
in countries such as Singapore, Japan, India and China (Quinn and Babb 2002).

Bray et al. 2010 report an increasing trend in all of 24 European countries studied. The rate
of increase ranged from 3-4% on average per annum since 1990 in The Netherlands,
Slovakia, Switzerland and the UK to 6-7% or more in eight countries including France,
Germany, Latvia, Spain and the Russian Federation. The highest incidence rates were in
Finland, Sweden and The Netherlands, though rates were seen to either stabilise or
decrease after 2005.

Incidence by Cancer Network!

Figure 3 shows the variation in incidence of prostate cancer across the Cancer Networks in
England and Wales for the time period 2008 to 2010. Each rate is standardised to the
European standard population to take into account differences in the structure of the
populations. During 2008 to 2010, the incidence rate was lowest in the North of England and
highest in North Wales (89 and 129 cases per 100,000 population respectively). Variations in
rates are likely to reflect regional differences in PSA testing resulting from differences in local
policy or public demand.

Twenty-two (73%) Cancer Networks showed an increase in rate of between 0.3% (in
Lancashire and South Cumbria) and 44.1% (in Mount Vernon) since 2002-2004 (the
beginning of a period of stability). The incidence rate in the remaining eight (27%) Cancer
Networks decreased by between 0.5% (in the North of England) and 14.1% (in the Central
South Coast). The ASRs for England and Wales showed an increase of 5.8% and 8.2%
respectively. This compares to the increase of between 2.0% and 42.1% that was seen in all

j  Cancer Networks became part of Strategic Clinical Networks, serving larger populations, in April 2013.
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Cancer Networks between the years 1996-1998 and 1999-2001. The ASRs for England and
Wales increased by 20.3% and 24.8% during this time period respectively.

Figure 3: Age standardised rate (ASR) of prostate cancer incidence in England and

Wales, by Cancer Network (to European standard population), 2008-2010

(source: SWPHO, WCISU)
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The number of diagnoses of prostate cancer in England and Wales is highest among those
aged 65 to 79 years (see Figure 4). A rapid increase in the number of diagnoses is seen
among those aged 45 to 59 years. This then tapers off and begins to decrease among those
in older age groups. This decline has begun earlier, among those aged 75-79 years, since
2002 and a more rapid increase seen between those aged 50-54 and 60-64 years than
previously.
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Figure 4: Mean number of prostate cancer diagnoses by 5-year age band, 1996-2010
(source: SWPHO, WCISU)
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However, when the population size of these age groups is taken into account, the rate of
prostate cancer diagnoses can be seen to increase steadily with age (see Figure 5). From
the age of 50 years, the risk of being diagnosed with prostate cancer increases steadily in
men, reaching a rate of around 2% of all men in England and Wales in those aged 85 years
and over. This trend is seen across four previous time periods: 1996-98, 1999-01, 2002-04
and 2005-09, however, in 2008-10 rates were lower in those aged over 80 years compared
to those aged 70-79 years. The largest increase in incidence from one age group to the next
is between 45-49 years and 50-54 years for all time periods (> 300% increase). The smallest
percentage increase was seen between 80-84 years and 85+ years during 1996-98, but
between 75-79 years and 80-84 years during later time periods. This may reflect the
increased uptake of PSA testing and subsequent higher chance of diagnosis in the younger
age groups. The younger age bands (< 80 years) show a trend for increasing rates of
diagnoses in recent years, while the older age bands (80+ years) show a trend for
decreasing rates of diagnoses in recent years.
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Figure 5: Rate of prostate cancer diagnoses by 5-year age band, 1996-2010 (source:
SWPHO, WCISU)
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Incidence by cancer grade and stage at diagnosis

The proportion of prostate cancer diagnoses with a Gleason score < 6 has continued to
steadily decline over the last 10 years (see Figures 6 and 7). This is primarily due to
increasingly rare occurrence of a Gleason score < 5 at diagnosis (1.5% of all known Gleason
scores at diagnosis in 2009). It is thought to be the result of a shift in pathological reporting
practice and general agreement that the lowest Gleason grade that can be assessed at
needle biopsy is a growth pattern of 3. This suggests that a Gleason score of 6 is the lowest
possible on peripheral zone needle biopsy (University of Liverpool 2003; Epstein 2000).

The proportion of patients with a Gleason score of 7 at diagnosis continued to steadily
increase from 17% in 1996 to 39% in 2009. This again reflects the shift in pathological
reporting. The proportion of patients with a Gleason score = 8 has remained relatively stable
over the last 10 years, varying between 22% and 27% of all diagnoses where the Gleason
score is known. Since 2000, the proportion of diagnoses where the Gleason score is
unknown has ranged between 27% and 37%.
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Figure 6: Proportion of new cases of prostate cancer by Gleason score at diagnosis,

where known, 2000-2009 (source: SWPHO, WCISU)
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Figure 7: Proportion of new cases of prostate cancer by Gleason score at diagnosis,

where known, 2000-2009 (source: SWPHO, WCISU)
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Figure 8 shows an increase in patients diagnosed with prostate cancer stage Il over the last
10 years, reaching 66% of diagnoses where stage is known in 2010. Diagnoses of stage IV
declined from 22% in 1999 to 12% in 2010. Diagnoses of stages | and Ill remained relatively
constant ranging between 0.2% and 1.2%, and 20.1% and 24.7% over the last 10 years
respectively. It should be noted that the proportion of diagnoses reported through this registry
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whose stage is unknown increased from 19% in 1999 to 48% in 2010. Figure 8 should
therefore be treated with caution.

Figure 8: Proportion of new cases of prostate cancer by stage at diagnosis, where
known, 1999-2010 (source: BAUS)
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Stages are defined using the full TNM classification of malignant tumours procedure advocated by the IUCC:
stage | = T1-T2a NO; stage Il = T2b-T2c NO; stage Ill = T3 NO; stage IV =T4 NOorany T & N1orany T, any N &
M1

Fourcade et al. (2009) compared the proportion of patients with known stage at diagnosis in
2005 from databases in several European countries (see Figure 9). The proportion of
patients diagnosed with stage | was higher in France, Germany and Italy (12-14%) than that
seen in the UK or Spain (1%). This was predominantly due to a greater proportion of patients
being diagnosed as stage Il in the latter two countries (64% and 74% respectively compared
to 39-42%). The proportion of patients diagnosed at stage Ill ranged from 13% to 28%, being
lowest in Spain and highest in France. The proportion of patients diagnosed at stage IV was
lowest in Spain and the UK (12% and 13% respectively compared to 17-26%) and highest in
Germany. However, stage at diagnosis was unknown for varying proportions of patients and
reporting was not mandatory for all databases used. Results should therefore be interpreted
with caution.
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Figure 9: Proportion of new cases of prostate cancer by stage at diagnosis and
country, where stage is known, 2001-2006 (source: Fourcade et al. 2009)
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Stages are defined using the full TNM classification of malignant tumours procedure advocated by the IUCC:
stage | = T1-T2a NO; stage Il = T2b-T2c NO; stage Ill = T3 NO; stage IV =T4 NOorany T & N1 orany T, any N &
M1. Data estimates taken from different datasets and time periods during 2001-2006

1.1.2.4 Incidence of prostate cancer by socioeconomic status

Figure 10 shows the age-standardised incidence rate of prostate cancer to vary significantly
by income deprivation quintile, decreasing as deprivation increases. These differences in
rates between deprivation quintile groups have also increased since 1995-1997, to a gap of
18.9 new cases per 100,000 population between the most and least deprived quintiles in
2007-2009.
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Figure 10: Age-standardised incidence rate of prostate cancer (per 100,000
population) for 3-year cohorts by income quintile domain, 1995-2009
(source: NCIN)
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Studies have also found more deprived patients to be significantly more likely to have an
advanced stage at diagnosis. With those in the most deprived quintile estimated to have an
odds ratio of an advanced stage at diagnosis of 1.37 (95% CI 1.23-1.52) compared to those
who were considered affluent (Lyratzopolous et al. 2013).

Incidence of prostate cancer by ethnicity

For the years 2002-2006 cancer registration data was linked with Hospital Episode Statistics
(HES) to derive information on the ethnicity of prostate cancer patients. However, the
availability and accuracy of ethnicity data was limited and the ethnic group of 37% of cases
remained unknown. Where known, the ASR were 97 in the White ethnic group, 203 were
Black, 49 for Asian, and less than 37 were Chinese, and 80 for mixed ethnicity or other per
100,000 population (National Cancer Intelligence Network 2009).

Mortality

Prostate cancer is the second most common cause of death due to cancer in men in England
and Wales, below only lung cancer (see Figure 11). However, while lung cancer has shown a
slow decline in men over the past 30 years, deaths from prostate cancer have remained
relatively consistent since 2001 with a slight increase in 2009 and 2010.

These figures only include deaths where prostate cancer is recorded as the underlying
cause. However, if deaths where prostate cancer was mentioned on the death certificate
were included, the number in England would increase from an average of 8,596 to 11,768
deaths per year during 2001-2010, and from approximately 1.8% to 2.5% of all deaths in
England (National End of Life Care Intelligence Network 2012).
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Figure 11: Number of deaths in men due to the three most common male cancers in
England and Wales, 1999-2010 (source: ONS, WCISU)
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To compensate for changes in the interpretation of the rules on death certification in 2000 the number of deaths
due to prostate cancer recorded prior to 2001 have been multiplied by a factor of 1.038 (Office for National
Statistics 2002; Office for National Statistics 2003).

Since reaching a peak of 30.7 per 100,000 population in 1992, the age standardised
mortality rate for prostate cancer in England has shown a decline to 23.8 per 100,000
population in 2010 (see Figure 12). Despite much greater variability the mortality rate in
Wales suggests a similar trend. As the number of deaths remains relatively constant it is
likely the declining mortality rate is counteracted by an aging population.
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Figure 12: Directly age standardised mortality rate (ASR) from prostate cancer in
England and Wales (to European standard population), 1985-2009 (source:
ONS, WCISU)
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Worldwide mortality rates for prostate cancer have seen an overall decrease since 1990, by
about 24% in the US and some Western-European countries including the UK, Austria,
France and Germany show annual declines of 2-4% per annum since 1990 (Jemal et al.
2009; Bray et al. 2010).

Prostate cancer mortality by Cancer Network

Figure 13 shows the variation in mortality due to prostate cancer across the Cancer
Networks in England and Wales for the time period 2008 to 2010. Each rate is standardised
to the European standard population to take into account differences in the structure of the
populations. During 2008 to 2010, the mortality rate was lowest in North West London and in
North East London (21.1 deaths per 100,000 population in both). It was highest in
Merseyside and Cheshire and in Peninsula (26.1 deaths per 100,000 population in both).

All cancer networks showed a decrease in the mortality rate since 2002 to 2004, ranging
from a 20.0% decrease in South Wales to a 0.7% decrease in Dorset. The exception to this
was in Merseyside and Cheshire which saw no change. The age-standardised mortality rates
for England and Wales showed a decrease of 11.5% and 17.7% respectively.
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Figure 13: Age standardised rate (ASR) of prostate cancer mortality in England and
Wales, by Cancer Network (to European standard population), 2008-2010
(source: ONS, WCISU)
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1.1.3.2 Mortality by age group

During 2001-2010 deaths from prostate cancer made up 0.7% of all deaths in men aged
under 65 years, 2.3% in men aged 65-84 years, and 1.5% of all deaths in men aged 85 years
and over (National End of Life Care Intelligence Network 2012). The number of deaths due to
prostate cancer in England and Wales has increased almost linearly with age in recent years
(see Figure 14). In comparison, the time periods 1996-1998 and 1999-2001 show a more
rapid increase up to the age of 75-79 years, then a much slower increase. The number of
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deaths continues to be highest in those aged 85 years and over and the proportion of all
prostate cancer deaths in those aged 85+ years has increased steadily from 23% in 1996-
1998 to 32% in 2008-2010.

Figure 14: Mean number of prostate cancer deaths by 5-year age band, 1996-2010
(source: SWPHO, WCISU)
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Once the population size of these age groups is taken into account, the mortality rate of
prostate cancer can be seen to increase at a slower rate until the age of 60-65 years then
follows a rapid increase with age (see Figure 15). This trend can be seen in all time periods
from 1996 to 2010. The largest increase in mortality from one age group to the next is
between 80-84 years and 85+ years for all time periods. While the smallest percentage
increase is seen between 45-49 years and 50-54 years for all time periods. All age groups
show a decline in mortality over time, with the exception of those aged 85+ years during
1999-2004.

Many deaths from prostate cancer occur at an advanced stage when the probability of death
from other causes is high. Therefore any treatment which delays death may result in an
apparent reduction in prostate cancer mortality.
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Figure 15: Prostate cancer mortality rate by 5-year age band, 1996-2010 (source:
SWPHO, WCISU)
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1.1.3.3 Mortality by socioeconomic status

Figure 16 shows the proportion of deaths due to prostate cancer which occurred in each
quintile of income deprivation during three time periods. For all time periods, the proportion of
deaths is lowest in the most deprived quintile. This may be due to better case ascertainment
in more affluent groups of men and a greater likelihood of diagnosis (see section 1.2.1).

Figure 16: Proportion of deaths due to prostate cancer by quintile of income
deprivation, 2002-2010 (source: SWPHO)
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The age standardised mortality rate has decreased in all quintiles of income deprivation
since 1995-97, with the largest decrease seen in quintile 3. A narrowing of the mortality rates
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in the different quintiles has occurred in recent years (see Figure 17). This is due primarily to
the mortality rate in the least deprived quintile decreasing at a slower rate. However, no
significant association between income deprivation quintile and the mortality rate was found
during any of the time periods.

Figure 17: Age standardised mortality rate by quintile of income deprivation, 1995-
2009 (source: SWPHO)
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Mortality by ethnicity

Data up to 2008 suggests an age-standardised mortality rate in White men of 70.5 per
100,000, compared to 24.2 per 100,000 in the whole population (based on broad age bands).
The mortality rate in Black men was found to be 30% higher than in White men (p<0.01) at a
rate of 91.6 per 100,000. The mortality rate in men from India, Pakistan and Bangladesh was
found to be only a quarter of that in White men, at 17.2 per 100,000 (p<0.01). This is
consistent with a low mortality rate in India, Pakistan and Bangladesh as found by the
GLOBOCAN project and may be due to the shorter life expectancy in these countries with
many men dying of other causes (National Cancer Intelligence Network 2012).

Mortality by place of death

In 2010, the greatest number of deaths due to prostate cancer occurred in hospital, followed
by the patient’s own residence (3,611 and 2,351 deaths respectively) (see Figure 18).
Deaths due to prostate cancer were most likely to occur in hospital in those aged <65, 65-84
and 85+ years (37%, 39% and 43% of all prostate cancer deaths respectively). The
proportion of deaths due to prostate cancer which occurred in a hospice decreased with
increasing age (28%, 18% and 8% in those aged <65, 65-84 and 85+ years). While the
proportion occurring in a nursing home or old people’s home increased with age (4%, 13%
and 29% respectively).
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Figure 18: Number of deaths due to prostate cancer by place of death, 2010 (source:
SWPHO)
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Since 2002-2004 there has been a decline in the proportion of prostate cancer deaths which
occur in hospitals (from 47% to 42%) and a slight decline in the proportion occurring in
hospices (see Figure 19). This is a result of an increase in the proportion of prostate cancer
deaths which occurred the patient’s own residence (from 21% to 26%) and a slight increase
in the proportion occurring in old people’ homes. The proportion of prostate cancer deaths
occurring in nursing homes has remained at 10%.

Figure 19: Proportion of all deaths due to prostate cancer by place of death, 2002-2010
(source: SWPHO)

60

50

40 -

30 - m2002-04
02005-07

20 B 2008-10

10

Proportion of all deaths

Hospital Hospice Mursing Old Own Elsewhere
Home pecple's residence
home

© National Collaborating Centre for Cancer
70



114

Prostate cancer: diagnosis and treatment
Epidemiology

Survival

Prostate cancer prevalence is predicted to increase at the fastest rate of all cancers among
males in the UK, even when assuming incidence rates from 2009 remain static. The number
of prostate cancer survivors is estimated to reach 831,000 by the year 2040 with an average
annual increase of 5.0% between 2010 and 2020 (assuming dynamic incidence rates)
(Maddams et al. 2012).

The 1-, 5- and 10-year survival rates for adults in England aged between 15 and 99 years
are estimated to be 94%, 81% and 69% respectively for patients diagnosed between 2005
and 2009%. The 5-year age standardised survival for prostate cancer patients diagnosed
between 2005 and 2009 is the third highest in men of the 21 most common cancers. Only
cancer of the testis, melanoma of the skin, and Hodgkin lymphoma have higher survival rates
at 97%, 84% and 82% respectively (Office for National Statistics 2013). Figure 20 shows a
steady improvement in survival rates since 1971 at 1, 5 and 10 years, with 5- and 10-year
survival improving at a greater rate since 1990.

Figure 20: Age standardised survival rates for prostate cancer patients in England and
Wales, 1971-2009 (source: Cancer Research UK)
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Between-country differences in survival in Europe have been shown to be some of the widest
for any cancer (Sant et al. 2009). This may be due to wide differences in stage at diagnosis
as some parts of Europe are diagnosing asymptomatic cancer. Figure 21 shows data from
the Eurocare-4 project which aims to standardise cancer survival data across Europe to
enable meaningful comparisons between countries. It is important to be aware that while
countries such as the UK have population-based cancer registries approaching 100%
coverage, others use regional registries with population coverage of less than 10% and data
may not be representative of the country as a whole. There are also variations in data
collection and diagnostic practices across Europe.

k 1- and 5-years survival rates are based on those diagnosed between 2005 and 2009 in England. The 10-year
survival rate is based on those diagnosed in 2007 in England and Wales
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Survival at 1 year was highest in Switzerland and lowest in Malta (97.1% and 83.0%
respectively). Survival at 5 years was highest in Austria and lowest in Denmark (86.7% and
47.7% respectively). The overall survival rate for Europe at 1 and 5 years was 92.7% and
76.4% respectively. The greatest decrease in the estimated proportion of prostate cancer
patients surviving between 1 and 5 years was in Denmark and the smallest decrease seen
was in Austria (38.3% and 7.2% respectively). The overall survival rate for Europe decreased
by 16.3%.

Figure 21: Age standardised relative survival of prostate cancer patients diagnosed
1995-1999 at 1 and 5 years by European country (source: Eurocare-4).
Yellow bars represent 1 year survival and purple bars 5 year survival.
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Survival by Cancer Network

Figure 22 shows the variation in relative survival of prostate cancer patients across the
Cancer Networks in the UK. Relative survival at 1 year was highest in Arden and lowest in
North Trent (98.3% and 92.4% respectively). Relative survival at 5 years was highest in
Dorset and lowest in North Trent (91.8% and 75.5% respectively). These were significantly
different from the overall relative survival rate for the UK at 1 and 5 years (95.4% and 83.8%
respectively; p<0.05). The greatest decrease in the estimated proportion of prostate cancer
patients surviving between 1 and 5 years was in North Trent and the smallest decrease seen
was in Dorset (16.9% and 4.7% respectively). The overall relative survival rate for England
decreased by 11.5%.
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Figure 22: Prostate cancer relative survival of patients diagnosed 2001-2005 and 2005-
2009 at 1 and 5 years respectively in the UK by Cancer Network (source:
NCIN)
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Survival by stage at diagnosis

Based on a cohort of men diagnosed with prostate cancer in England 2003-2005, the 5-year
relative survival was found to be 95%, 96%, 87% and 69% for those diagnosed with stage I,
I, 11l and IV respectively (see Figure 23). The largest decrease in relative survival over the 5
years following diagnosis was seen in those with stage IV; decreasing from 92% at 1 year to
69% at 5 years.

Figure 23: Relative survival of prostate cancer patients diagnosed 2005-2009 in
England by stage and years following diagnosis (source: NCIN)
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Mapping from TNM stage to numerical stage was conducted according to the TNM Classification of Malignant
Tumours manual by the International Union Against Cancer (International Union Against Cancer 2009).

Stages are defined using the full TNM classification of malignant tumours procedure advocated by the IUCC:
stage | = T1-T2a NO; stage Il = T2b-T2c NO; stage Ill = T3 NO; stage IV = T4 NO or any T & N1 orany T, any N &
M1

Figure 24 shows relative survival by stage of those diagnosed during different time periods.
Over time there has been a significant increase in the proportion of patients diagnosed with
stages Il and IV who survive to 5 years (p<0.02). This is most notable in those diagnosed
with stage IV disease with the proportion surviving to 5 years having increased by 10%
between 2000-02 and 2003-05.
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Figure 24: Relative 5-year survival of prostate cancer patients diagnosed 2000-2005 in
England by stage and time period of diagnosis (source: NCIN)
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Mapping from TNM stage to numerical stage was conducted according to the TNM Classification of Malignant
Tumours manual by the International Union Against Cancer (International Union Against Cancer 2009).

Stages are defined using the full TNM classification of malignant tumours procedure advocated by the IUCC:
stage | = T1-T2a NO; stage Il = T2b-T2c NO; stage Ill = T3 NO; stage IV =T4 NOorany T & N1 orany T, any N &
M1

Prostate cancer survival by age

Studies have shown age at diagnosis to be a significant predictor of overall survival in men
with prostate cancer (Bechis et al. 2011). This is likely to reflect the impact of other variables
such as comorbidities, increased susceptibility to major illness, and decreased immune
response. Figure 25 shows 5-year relative survival to be highest in those aged 50-69 years
(91-92%), dropping to only 60% in those aged 80-99 years.
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Figure 25: Relative survival of prostate cancer patients diagnosed 2005-2009 in
England at 5 years (source: Cancer Research UK 2012)
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1.1.4.4 Survival by socioeconomic deprivation quintile

Survival estimates based on patients diagnosed between 2002 and 2006 show decreasing
survival rates with increasing income deprivation at both 1 and 5 years (p=0.001) (see Figure
26). This difference equates to 86% of those in least deprived quintile surviving at 5 years
compared to 81% in the most deprived quintile.

Figure 26: Relative survival of prostate cancer patients diagnosed 2002-2006 in
England at 1 and 5 years by quintile of income deprivation (source: NCIN)
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Survival by ethnicity

Survival estimates for different ethnic groups show no statistical difference due to the high
proportion of patients whose ethnic group is not reported (see Figure 27). It is therefore
difficult to determine any trends.

Figure 27: Relative survival of prostate cancer patients diagnosed 2002-2006 in
England at 1 and 5 years by ethnic group (source: NCIN)
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Quality of life of prostate cancer survivors

The patient-reported outcome measures (PROMs) study of cancer survivors 1-5 years
following diagnosis reported that 38.5% of prostate cancer respondents had some degree of
urinary leakage, 12.9% reported difficulty controlling their bowels, and 58.4% were unable to
have an erection. A further 11.0% reported significant difficulty in having or maintaining an
erection. The presence of urinary leakage was found to be significantly associated with lower
quality of life scores (Glaser et al. 2013).

The PROMs study also found that patients with two or more long-term conditions or who
were in the most deprived quintile (based on the IMD) were significantly associated with
lower quality of life scores and increased social distress and difficulties (odds ratios of 4.28
and 2.57 respectively). However, prostate cancer survivors were shown to have significantly
lower overall social distress scores and reported fewer problems in everyday living, money
matters, and interaction with others compared with other types of cancer (Glaser et al. 2013).

Financial cost of prostate cancer

The impact of prostate cancer in an aging population is expected to increase, even if the
incidence rate were to remain constant. The financial burden of treatment will therefore
increase as the number of patients diagnosed increases. There will also be an increased
need for resources such as treatment facilities and trained specialists. The mean direct costs
per patient for initial treatment for prostate cancer have been estimated at around £2,505 in
the UK. This compares to £2572 in Spain, £3,205 in Germany, £4,129 in Italy, and £4,622 in
France (Fourcade et al. 2009). The total estimated costs for all patients in the first year from
diagnosis were estimated to be £94.1 million in the UK (compared to £92.5, £196.9, £163.0
and £310.6 million in the other countries respectively). However, this does not include
indirect costs, such as time and productivity lost through cancer-related ilinesses, the impact
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of the physical and mental suffering of both patients and relatives during diagnosis and
follow-up, or end-of-life costs.

Prostate cancer patients have also been shown to have more emergency than elective
admissions during their last year of life (National End of Life Care Intelligence Network 2012).
In those dying from prostate cancer, the average final admission cost is nearly half (47%) of
the average total last year of life cost (National End of Life Care Intelligence Network 2012).
The estimated total cost of inpatient care per person during their last year of life is reported to
be £6,931 for prostate cancer (see Table 6).

Table 6: Admissions, length of stay and cost in the last year of life, for men dying
from prostate cancer in 2006—08 (source: National End of Life Care
Intelligence Network 2012)

Elective Emergency Total
Admissions in the last year 8,181 41,829 50,010
Bed days in the last year of life 69,482 530,288 599,770
Average length of stay per 8.5 12.7 12.0
admission
Average admissions per 14 2.1 24
person
Length of stay on final 13.3 15.7 15.5
admission
Total Cost (£) 15,553,710 126,574,654 142,128,364
Cost per admission (£) 1,901 3,026 2,842
Cost per person (£) 2,691 6,448 6,931
Cost of final admission (£) 2,409 3,323 3,223

Diagnosis and investigations

The four procedures which are commonly used as diagnostic tests for prostate cancer are
digital rectal examination (DRE), the PSA blood test, transrectal ultrasound (TRUS), and
needle biopsy. DRE procedures are very common but information on this is not routinely
collected. Most prostate cancers are located in the peripheral zone of the prostate and may
be detected by DRE when the volume is about 0.2 mL or larger (European Association of
Urology 2011). A suspect DRE is usually an indication for prostate biopsy which commonly
involves needle biopsy in conjunction with TRUS. Radiological screening, including
computerised tomography (CT) and magnetic resonance imaging (MRI) are also often used
to aid diagnosis and staging.

Prostate-specific antigen (PSA) testing

Men in the UK can request a PSA test at their general practice, however, the level of PSA
testing is not currently centrally monitored. Surveys of general practices and pathology labs
carried out in recent years have suggested a testing rate of around 6% per year among 45-
89 year-old men with no previous diagnosis of prostate cancer (Williams et al. 2011;
Pashayan et al. 2006; Mokete et al. 2006; Melia et al. 2004). The consistency of survey
results suggest that rates of PSA testing have varied little over the last decade.

Testing rates vary by age and by geographical location; testing rates of 1.4% have been
found in those aged 45-49 years, rising to 11.3% in those aged 75-79 years (Williams et al.
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2011). The rate of PSA testing has also been shown to independently decrease with
increasing proportion of either black or Asian populations (Melia et al. 2004). In black
populations the incidence of prostate cancer is higher than the average for England while in
Asian populations it is lower.

Men attending general practices in more affluent areas have been shown to be more likely to
undergo a PSA test, which suggests that uptake may not reflect clinical need (Williams et al.
2011). For example, Williams et al. 2011 found a strong inverse relationship between PSA
testing rate and the relative social deprivation of the area surrounding that practice. However,
the link itself between testing rate and social deprivation is unclear. Studies have found no
correlation with educational status or monthly household income after controlling for age
(Haidinger et al. 1999). It may be that higher testing rates reflect more screening requests by
asymptomatic men. There is evidence to suggest that men from higher socioeconomic
backgrounds are more likely to be aware of the PSA test and to have discussed prostate
cancer screening with a healthcare professional (The Prostate Cancer Charity 2009). A
survey by Melia et al. 2004 between 1999 and 2002 reported testing rates of 2.0% in
asymptomatic men, 2.8% in symptomatic men, and 1.2% for re-testing. This suggests that a
third of PSA tests conducted in general practice may be on asymptomatic men.

The Prostate Cancer Risk Management Programme (PCRMP) has performed two surveys of
210 laboratories that participate in the UK National External Quality Assessment Service
(NEQAS) scheme (UK NEQAS). A subgroup of 79 laboratories responded to the survey in
both 2000-01 and 2003-04 and reported an increase of 39% in the number of PSA tests
conducted. The origin of samples for PSA testing varied significantly between laboratories.
However, the mean proportion of test samples collected by General Practitioners in 2003-04
was 52%, with 31% of samples submitted by a Urologist and 16% by other Consultants
(Prostate Cancer Risk Management Programme, accessed 2012; Prostate Cancer Risk
Management Programme, accessed 2012). There was a small but statistically significant
increase in the proportion of tests which were requested by GPs between the two surveys.

Initial biopsy

Diagnosis of prostate cancer in the UK is confirmed using a needle biopsy. Biopsy is
recommended for men with a serum PSA above a diagnostic threshold currently set at 3
ng/ml for men in their 50s, 4 ng/ml for those in their 60s and 5 ng/ml for those in their 70s
(NHS Cancer Screening Programmes 2012; Oesterling et al. 1993). The biopsy is an
outpatient procedure which is most often conducted as a transrectal needle biopsy under
TRUS guidance and antibiotic prophylaxis to gain 10-12 cores of prostate tissue for a
histopathological diagnosis.The number of needle biopsies conducted in England has shown
a relatively steady increase over the last 10 years and numbers follow the same trend seen
in incidence (see Figure 28).
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Figure 28: Number of transrectal and transperineal needle prostate biopsies
performed as inpatient or day case procedures in England, in patients
diagnosed with cancer, 2000-2011 (source: HES)
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The majority of tumours are located in the peripheral zone of the prostate, however, some do
occur elsewhere such as in the transitional or central zone. TRUS is poor at detecting
anterior, apical and central lesions which limits its usefulness (Norberg et al. 1997). At
present, approximately 25% of men undergoing biopsy with PSA levels above threshold will
have cancer detected (Ramsey et al. 2012), though this varies depending on the biopsy
protocol used. Detection rates are estimated at 14-22% for first biopsy, 10-15% for second
biopsy, and 5-10% for third biopsy (Djavan et al. 2005; Mian et al. 2002; Lujan et al. 2004).

Current European Association of Urology (EAU) guidelines recommend an extended scheme
as the initial biopsy strategy and reserving saturation protocols to repeat biopsy (European
Association of Urology 2011). The role of saturation schemes involving more than 20 cores
and including additional lateral peripheral and midline peripheral sampling remains
controversial, as some studies demonstrated (Guichard et al. 2007; Scattoni et al. 2010)
while others failed to demonstrate diagnostic advantages of saturation over extended
schemes (Eichler et al. 2006; Jones et al. 2006; Pepe and Aragona 2007). For example,
Cormeo et al. 2012 found no significant difference in the detection rate of 10-, 14- or 18-core
schemes (39%, 42% and 42% respectively), however, there was a significant difference
between these and a 6-core scheme (33% detection rate). There is no routinely-collected
information on the number of cores collected at biopsy in the UK, however, standard agreed
practice is to take 10-12 cores.

Transperineal biopsy

There was a significant reduction in the proportion of biopsies undertaken in England which
were transperineal from 29% in 2000 to 8% in 2007 (p<0.001), since then there has been a
significant increase to 13% of all prostate biopsies in cancer patients (p=0.04) (see Figure
28). Sampling in the anterior zone of the prostate is thought to be improved with
transperineal template biopsies, though some studies report similar rates to rectal biopsies
(Takenaka et al. 2008; Hara et al. 2008).
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Most sampling and imaging techniques have been introduced at a local level based on
facilities available, rather than a systematic approach and use of transperineal template
biopsy is varied. A survey of current guidelines for the use of template biopsy held by the
Cancer Networks in England and Wales was undertaken November 2012 to January 2013;
the response rate was 60%. It was assumed that all transperineal biopsies are perfeormed
using a template. Of the Cancer Networks who responded, eight (44%) stated that there was
no written Network guidance or policy relating to template biopsy, six (33%) provided details
of their template biopsy policy, six (33%) provided details of a template biopsy policy specific
to a particular Hospital or Trust, two (11%) reported that they used the EAU guidelines in the
absence of their own policy, two (11%) reported standard practice in their Network (in the
absence of a policy), and one (6%) provided their Urology Clinical Guideline which made no
reference to template biopsy.

Of the ten template biopsy policies received, one (10%) did not recommend its use while
another Network without a policy stated that this was because there was no funding for
template biopsy. In eight (80%) of the policies, template biopsy was recommended for
patients who had had a previous negative or equivocal transrectal TRUS biopsy but in whom
prostate cancer was still suspected (in three of the policies this was specified as a rising PSA
and in two suspicious areas on the MRI). The two Networks which reported standard practice
also followed this policy. However, one of the policies required at least two negative TRUS
biopsies before template biopsy was used. Further requirements for a template biopsy
included: patients who were suitable for radical therapy only (20%); and a risk level > 12
based on PSA, DRE, appearance on TRUS, and TRUS calculated volume (10%).

Three (30%) of the policies and the two Networks reporting standard practice also allowed
for the use of template biopsy in patients on or beginning an active surveillance (AS) regime.
In one policy patients on active surveillance were required to be at low-risk, while in another
a previous Gleason score of 6, volume < 5%, static PSA, and suitability for radical therapy
was required. The third policy was to offer template biopsy to those considering AS with
minimal amounts of prostate cancer on prior TRUS biopsy and to those on AS with suspicion
of progression. Standard practice in one Network was to use template biopsy in men with
localised disease who wished to undertake AS but were regarded as having high risk of
under-staging by the transrectal biopsy. Standard practice in another was to perform
template biopsy on all men being considered for AS following a diagnosis of low risk disease
or low volume intermediate disease on prior TRUS biopsy.

One of the policies also allowed for template biopsy on men with a suspicion of prostate
cancer who were unsuitable or unwilling to undergo transrectal TRUS biopsy, for example,
those with inflammatory bowel disease or perianal sepsis. Standard practice in another
Network was to undertake template biopsy in men with a prostate > 70 cc, with significant
lower urinary tract symptoms (LUTS), who had received recent antibiotic therapy, had a lack
of tolerance for transrectal biopsy, or who had any other complicating factor.

Repeat biopsy

Of those patients with a cancer diagnosis undergoing prostate biopsy as inpatients or day
cases, the proportion which are the first recorded biopsy for that patient has decreased
steadily from 93% in 1998 to 75% in 2011. This decrease can be seen for both transrectal
and transperineal biopsies despite an overall increase in the number being undertaken (see
Figure 29). However, this may reflect changes in recording practices rather than a large
increase in the proportion undergoing repeat biopsies.

Where age is reported, the proportion of prostate biopsies which are the first recorded for
that patient is highest in those aged under 40 or over 80 years (91% and 92% respectively)
and lowest in those aged 60-69 years (77%) (see Figure 30). This trend can be seen for both
transrectal and transperineal biopsies.
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Figure 29: Number of transrectal and transperineal needle prostate biopsies
performed as inpatient or day case procedures in England, in patients
diagnosed with cancer, 2001-2011 (source: NCIN)
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Figure 30: Number of transrectal and transperineal needle prostate biopsies
performed as inpatient or day case procedures in England by age group, in
patients diagnosed with cancer, 1998-2011 (source: NCIN)
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Radiological screening

Magnetic resonance imaging (MRI)

Due to the high false negative rates associated with TRUS guided biopsy, if there is an
interval rise in PSA following a negative biopsy, further investigation may be undertaken
using MRI. The accuracy of staging of the disease may also be improved by MRI which can
reduce unnecessary treatment-related morbidity when there is no possibility of cure
(Sanchez-Chapado et al. 1997; Bates et al. 1997). Multiparametric MRI (mpMRI) may add
additional information and can help to gauge suitability for active surveillance or feasibility of
nerve-sparing surgery in low risk patients. In intermediate risk patients it can aid in identifying
stage T3 disease, while in high risk patients an MRI of the spine may detect the degree of
metastases.

A survey of current practice was conducted during January and February 2013. Details of the
survey were sent to Cancer Networks and a contact at the Royal College of Radiology for
escalation to all Consultant Radiologist members of the urological cancer multi-disciplinary
teams (MDTSs). Fifty-three Consultants from 47 different organisations responded, however,
only 36 (68%) completed the full survey. The majority (94%) of respondents were employed
by NHS Trusts or hospitals. Most (81%) worked in the NHS alone, while the remaineder were
employed by both the NHS and private sector.

Thirty-six respondents (73% of those answering this question) reported using MRI for the
detection of prostate cancer. Eighteen (50% of those using MRI for detection) used MRI prior
to first biopsy, 14 (39%) prior to second biopsy, and 21 (58%) prior to a subsequent biopsy
(10 used MRI at multiple points).

Forty-seven (89%) respondents reported using MRI at staging post-biopsy. Of these, 34
(72%) reported using PSA, in combination with other criteria, as the basis for their decision to
undertake MRI, 21 (45%) reported using DRE findings with other criteria, 34 (72%) used the
Gleason score (alone or in combination with other criteria), 15 (32%) used the number of
positive cores, and 14 (30%) used the proportion of cores involved. Thirty-five (74%) used a
combination of these methods, while 11 (23%) did not report using any of these five
methods.

Of those that reported using PSA to help determine whether to use MRI for staging post-
biopsy, 24 (71%) provided further information on their PSA threshold. Of these, 14 (58%)
used a threshold of = 10 ng/ml, four (17%) used a threshold of = 15 ng/ml, and three (13%) =
20 ng/ml. In three (13%) cases, no threshold was given as either all patients were considered
for radical treatment or AS were given an MRI or the decision was based on multiple factors
and likely treatment options.

Of those that reported using Gleason score to help determine whether to use MRI for staging
post-biopsy, 23 (68%) provided further information on their threshold. Of these, 16 (70%)
used a threshold of = 7, though in two (9%) cases this was lowered to 6 if multiple cores
involved and patient was aged < 65 years or if apices were involved. In two (9%) cases, no
threshold was given as the decision was based on multiple factors and likely treatment
options.

Of those that reported using the number of positive cores to help determine whether to use
MRI for staging post-biopsy, seven (47%) provided further information on the threshold used.
This ranged from > 3 to > 10-12 and is likely to be dependent on the number of cores taken
at biopsy in practice. One respondent also reported a threshold of > 2 mm of a single core.
Of those that reported using the proportion of cores involved to help determine whether to
use MRI for staging post-biopsy, three (21%) provided further information on the threshold
used. In two (67%) this was = 50%, the other did not use a specific threshold but relied on
multiple factors and likely treatment options.
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Thirty-two (76% of those answering this question) respondents reported using MRI at follow-
up. Of these, 26 (81%) reported using MRI during active surveillance (AS), 24 (75%)
following deep x-ray therapy (DXT), and 23 (72%) following radical prostatectomy. Twenty-
two (85%) of those using MRI during AS provided further information on when MRI was
used; 11 (34% of those using MRI at follow-up)) respondents reported undertaking MRI
during AS following a rise in PSA, two (9%) undertook MRI annually, three (13%) if there was
a possible change of management, three (13%) reported it to be variable, and three (13%)
prior to next biopsy.

Twenty-one (88%) of those using MRI following DXT provided further information on when
MRI was used; 17 (53%) respondents reported undertaking MRI following a rise in PSA, two
(6%) following a risk in PSA or clinical symptoms, and one 3% following clinical symptoms.
Twenty-one (91%) of those using MRI following radical prostatectomy provided further
information on when MRI was used; 14 (44%) respondents reported undertaking MRI
following a rise in PSA, five (16%) following a risk in PSA or clinical symptoms, and one (3%)
following clinical symptoms.

Thirteen (25%) respondents reported that the use of MRI had reduced the number of
biopsies undertaken while four (8%) reported that it had increased the number of biopsies.
Seven (13%) reported that it had reduced the number of cores taken while three (6%)
reported that MRI had increased the number of cores taken.

Figure 31: Proportion of survey respondents by MRI sequence used, 2013 (source:
NCC-C)
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The survey found that of those who responded to the question (68%), all (100%) used T2, as
well as either a T1 or a diffusion weighted sequence or both (see Figure 31). Seven
respondents (19%) used T1 and T2, seven (19%) used T1, T2 and diffusion weighted, and
17 (47%) reported using T1, T2, diffusion weighted, and dynamic contrast-enhanced
sequences. One (3%) reported using all four and proton magnetic resonance spectroscopy.
Three (8%) reported using T2 and diffusion weighted sequences (without T1), while one (3%)
used T2, diffusion weighted, and dynamic. Of those that responded to the question regarding
the magnetic field strength used (68%), 34 (94%) reported using a field strength of 1.5-T.
This included eight (22%) who reported using both 1.5-T and 3.0-T. Two (6%) respondents
reported using <1.5-T field strength.

Eighteen (34%) respondents reported using a 16-channel phased array coil to improve
staging performance. Twelve (23%) reported using an 8-channel phased array coil and one
(2%) reported using an endorectal coil (it was unclear how many respondents chose not to
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answer this question). Of those that responded to the question on where the MRI was
directed for detection (62%), all (100%) reported directing it at the prostate. Four (12%) also
reported directing it at the abdomen and one (3%) at the lumbar spine (see Figure 32). Of
those that responded to the question on where the MRI was directed for staging (68%), the
majority (75%) reported directing it at both the prostate and the pelvis. This includes 14
(39%) who also directed the MRI at the abdomen and six (17%) who also directed it at the
lumbar spine. One (3%) respondent reported directing the MRI at the prostate alone and four
(11%) at the pelvis alone. Two (6%) reported directing the MRI at the prostate and the
abdomen and one (3%) at the prostate and the lumbar spine. One (3%) respondent reported
directing the MRI at the pelvis, lumbar spine and abdomen (but not the prostate), and one
(3%) reported directing the MRI at the whole spine together with the prostate and pelvis.

Figure 32: Proportion of survey respondents by direction of MRI during detection and
staging (source: NCC-C)
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It is important to note that two (4%) respondents commented that the answer options were
too restrictive in the survey. It is also important to note that while some respondents reported
using more than one MRI sequence or directing the MRI at more than one area, some
choices are likely to be limited to intermediate or high risk populations.

Current treatment options

Current evidence suggests that any benefit to an individual undergoing radical treatment for
prostate cancer can take at least 10 years to accrue. Therefore these options may be best
used for men whose comorbidity and age suggests a life expectancy of > 10 years (Ramsey
et al. 2012). There is also evidence that more aggressive cancers, categorised by a Gleason
score of = 8 out of 10 and a PSA of > 20 ng/ml, are likely to already have developed
metastases and therefore such patients are considerably less likely to benefit from radical
treatment alone (Ramsay et al. 2012).

Current treatment consists of four main options: active surveillance, surgery, radiotherapy or
androgen deprivation therapy (ADT) (also known as hormone therapy). Radical
prostatectomy (surgical removal of the prostate), radiotherapy (RT), and ADT accounted for
61% of all patients diagnosed with prostate cancer in 2009 (see Figure 33). ADT was given
to 39% of patients, though 15% of patients received hormone therapy in combination with
external RT. Radiotherapy was given to 26% of men, most commonly in combination with
ADT, with 9% of men receiving external RT alone and 1% receiving brachytherapy alone.
Radical prostatectomy was used to treat 12% of men diagnosed in 2009, with only 1% of
men undergoing radical prostatectomy and ADT or radiotherapy. The ‘no treatment’ group
made up a large proportion (22%) of patients and included patients treated at private
hospitals or where treatment was not recorded. Therefore these results should be treated
with caution.
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Figure 33: Proportion of men diagnosed with prostate cancer in 2009 in England by
treatment type (source: NCIN)
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Active monitoring includes both active surveillance and watchful waiting. The no treatment group includes those
treated at private hospitals and patients where treatment was not recorded.

Data from BAUS on men diagnosed in England in 2005 demonstrate the variation in
treatment by stage at diagnosis (see Figure 34) (BAUS 2012). Patients diagnosed with stage
| disease were most likely to undergo radiotherapy (39%), followed by radical prostatectomy
(30%), hormone therapy (26%), and active monitoring (14%). Similar proportions of patients
with stage Il disease underwent radiotherapy and hormone therapy (43% and 38%
respectively), with 19% undergoing radical prostatectomy and 4% active monitoring. For
those with stage Il disease, hormone therapy was the most common initial treatment (41%)
followed by radiotherapy (31%), with < 4% of patients receiving the other treatments. A
similar trend was seen in patients with stage IV disease; with 35% receiving hormone
therapy and 17% undergoing radiotherapy. More patients with stage |V disease underwent
chemotherapy or orchidectomy than in any other stage.
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Figure 34: Proportion of men diagnosed with prostate cancer at each stage in England
in 2005, by treatment type (source: BAUS)
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Active monitoring includes both active surveillance and watchful waiting. Patients may have surgical or non-
surgical treatment, both or no treatment, therefore figures may not add to 100%.

Hormone therapy has been found to have significantly lower uptake in those of Asian
ethnicity than in White men diagnosed for prostate cancer in England in 2009 (National
Cancer Intelligence Network 2012). While the proportion of men undergoing radical
prostatectomy was found to be significantly higher in Black or Asian ethnicity than in White
men. The proportion of Black men receiving external radiotherapy was also significantly
higher than the proportion of White men. However, reporting of ethnicity was poor and only
63% of men had a valid ethnicity assigned. Therefore results should be treated with caution.

There are no clear trends in treatment variation by quintile of income deprivation in patients
diagnosed with prostate cancer in England (see Figure 35). The data suggest an increase of
the use of hormone therapy with increasing deprivation. This may reflect earlier presentation
of the disease in the least deprived patients as hormone therapy is generally reserved for
advanced or relapsed cases. The proportion of patients undergoing radical prostatectomy or
brachytherapy is slightly higher in the two least deprived quintiles which may again reflect
more localised disease in these groups (National Cancer Intelligence Network 2012).
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Figure 35: Proportion of men diagnosed with prostate cancer in 2009 in England by
treatment type and quintile of income deprivation (source: NCIN)
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Figures for 2009 suggest that the likelihood of receiving ADT, alone or in combination,
increases with increasing age and is highest in those aged 70 years and over (see Figure
36). This is likely to reflect more advanced disease at presentation in older age groups and
their reduced life expectancy. In contrast, the proportion of men undergoing radical
prostatectomy, alone or in combination, decreases with age. This is likely to reflect more
localised disease and greater life expectancy and benefit in the younger age groups. Use of
brachytherapy also shows a slow decline with age which is consistent with the
recommendation not to use this treatment in those with high risk localised disease.

Figure 36: Proportion of men diagnosed with prostate cancer in 2009 in England by
treatment type and age group (source: NCIN)
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No correlation between treatment type and region of residence was found which suggests
that personal and disease-related factors are of greater influence in treatment decisions (see
Figure 37) (National Cancer Intelligence Network 2012).

Figure 37: Proportion of men diagnosed with prostate cancer in 2009 in England by
treatment type and geographical region (source: NCIN)
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*Alone or in combination with another treatment type.

Active surveillance

Active surveillance (AS) and watchful waiting are observational follow-up strategies which
avoid immediate therapy in patients with prostate cancer. AS is curative in intent and suitable
in men where the disease is believed to be indolent and does not require therapy. It involves
the close monitoring of patients to avoid unnecessary treatment, which can be associated
with significant short- and long-term complications, until disease progression occurs (or the
patient requests treatment). In contrast, watchful waiting is palliative in intent and suitable for
men in whom treatment is inappropriate due to comorbidity. Men with serious comorbidities
which affect life expectancy, such as severe chronic pulmonary obstructive disease, end
stage renal disease, or life limiting cancer, are unlikely to benefit from active treatment but
may, at some stage, need intervention for disease control.

The previous NICE guidance on prostate cancer diagnosis and treatment (2008)
recommended that men with low-risk localised disease who are considered suitable for
radical treatment should first be offered active surveillance and that active surveillance
should also be discussed as an option with men who have intermediate-risk localised
disease (National Institute for Health and Clinical Excellence 2008). There are various ways
of following up men with low risk prostate cancer. These include regular examination such
as a DRE or the measurement of the PSA to look at PSA velocity (PSAv), PSA doubling
times (PSAdt) or PSA density (PSAd). Repeat biopsy may also be used. The previous
clinical guideline GD58, recommended use of the follow-up protocol from the PROSTART
study (examination and PSA testing at 3-monthly intervals for 2 years, and 6-monthly
thereafter, with repeat TRUS-guided biopsies at 1, 4, 7 and 10 years), although no evidence
was given to support this approach.

Eligibility for active surveillance

A survey of AS protocols currently in use by the 30 Cancer Networks in England, Wales and
Northern Ireland was undertaken by NCC-C in 2012. A total of 24 protocols from 19 networks
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were received; a response rate of 63%. Of the protocols received which specified eligibility
criteria for engaging in AS, all (19 in total) used clinical T-stage as a criterion but varied
widely in their definition. One (5%) protocol only included patients with stage T1a; three
(16%) required patients to have stage T1c disease; four (21%) only included patients with
either T1c or T2 disease; three (16%) required patients to have stage T2a or lower; another
three (16%) protocols required patients to have stage T2b or lower; and three (16%) only
included patients with stage T2c or lower. Two protocols (11%) required patients to have any
stage T1 or T2.

Seventeen (89%) of the protocols also used Gleason score as a criterion. In one (5%)
protocol patients were required to have a Gleason score < 6; in three (16%) patients had a
score < 7; in five (26%) protocols any patients with a Gleason score < 8 were included. Five
(26%) protocols required patients to have a Gleason score of 6, though they varied in their T-
stage criteria, and two (11%) required patients to have a score of 6 or 7.

Sixteen (84%) of the protocols also set PSA level criteria; half (42%) of these only included
patients with PSA < 10 ng/ml; three (16%) included patients with PSA < 20 ng/ml; two (11%)
included patients with PSA < 0.15 ng/ml (both of which required patients to have stage T1c
and Gleason 6); and one (5%) protocol each included patients with PSA <11, <15 and < 16
ng/ml.

Twelve (63%) of the protocols set further eligibility criteria; in six (32%) these were based on
predicted survival and in six (32%) they were based on the number of cores positive or
involved. Two (11%) protocols included certain exceptions to their eligibility criteria such as
older frail patients, those with serious medical conditions, those that were asymptomatic, or
who had a preference for AS.

Undertaking active surveillance

Twenty-three protocols for the follow-up of patients on AS were received from the 19 Cancer
Networks which responded to the survey. Over half (57%) of the protocols recommended
PSA testing at 3-monthly intervals initially for a period of between 12 and 24 months or until
stable. Five (22%) recommended PSA testing at 4-monthly intervals initially for between 12
and 24 months. One (4%) protocol recommended PSA testing < every 3 months for an initial
period of 24 months; while one recommended testing between every 3-6 months, and
another every 4-6 months.

Following the initial testing period of 12-24 months, 15 (65%) of the protocols recommend
testing PSA at 6-monthly intervals thereafter though three (13%) specify 3-monthly if PSA is
stable. One (4%) protocol recommended ongoing 3-monthly testing and one (4%)
recommended ongoing 4-monthly testing. Eleven (48%) of the protocols specify a time
period for the frequency of DRE testing of patients on active surveillance. In five (22%) of
these DRE is recommended annually, in five (22%) DRE is recommended at the same
frequency as PSA testing (3- or 4-monthly initially reducing to 6-monthly), and one (4%)
recommended DRE testing 6-monthly.

There is greater variation in the frequency at which biopsy should be reconsidered; twenty of
the protocols provided guidance in this area. Five (25%) recommended considering re-biopsy
annually, three (15%) recommended considering re-biopsy at between 1 and 2 years, and
two (10%) recommended re-biopsy at 1 year and at 2 years. One (5%) each of the remaining
protocols recommended re-biopsy at < 6 months; at 9 months and 2 years; at < 1 year and at
2 years; at 1 year; at 1, 4 and 7 years; at 1 and 5 years; between 12 and 18 months; at 18
months and at 3 years; at 18 months then following clinical discretion; and at 2 and 5 years.

Two protocols also made a recommendation regarding measurement of PSA doubling time;
one recommended measuring this at 6-monthly intervals (at the same frequency as PSA
testing following the initial 3-monthly period). The other recommended measuring PSA

© National Collaborating Centre for Cancer
91



1.3.2

Prostate cancer: diagnosis and treatment
Epidemiology

doubling time after 1 year of follow-up. One protocol also recommended undertaking MRI
annually (alongside continuous 4-6 monthly PSA testing).

Surgery

Total removal of the prostate, known as radical prostatectomy, is the primary curative
surgical procedure for prostate cancer. Studies have reported significant reductions in deaths
from prostate cancer and risk of metastases in those undergoing radical prostatectomy
compared to AS or watchful waiting (Bill-Axelson et al. 2005). However, sometimes the
tumour cannot be completely removed and disease can reccur.

The number of prostatectomies undertaken in England and Wales has more than doubled
over the last 10 years, reaching 5,341 in 2010-11 (see Figure 38). The mean age at which
prostatectomies were performed has remained at 63 years since 2003. Prostatectomies are
most commonly performed in those aged between 60 and 74 years, with the proportion
performed in this age group showing a slow increase from 65.4% in 2000 to 68.6% in 2011-
12 (p=0.01). In contrast, prostatectomies performed on those aged 75+ years have
decreased from 11.0% in 2000-01 to 2.4% in 2011-12 (p=0.001).

Of those reporting to the Radical Prostatectomy Dataset held by BAUS in 2011, most
reported no previous treatment (62%), with 2% reporting previous management by TURP
and 1% by radiotherapy (35% did not report this information) (BAUS 2012). The reason for
undergoing radical prostatectomy was given in 72% of procedures reported; in 60% of
procedures it was the primary treatment with 12% having undergone prior active
surveillance. Salvage therapy was reported as the reason for radical prostatectomy in 0.5%
of cases. Of those who had previously been on active surveillance, 43% were undergoing
radical prostatectomy due to PSA progression, 17% due to clinical progression, and 13% due
to Gleason progression. In 25% of cases it was the patient’s decision to move from active
surveillance to radical prostatectomy.

Figure 38: Number of prostatectomies and orchidectomies performed in England and
Wales, 2000-2011 (source: HES; PEDW)
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Surgical removal of the testes, known as orchidectomy, is sometimes used for the treatment
of metastatic disease. Orchidectomy suppresses the level of testosterone in the body and
retards the growth of prostate tumours. However, the number of orchidectomies performed in
England and Wales has decreased steadily over the last 10 years, from 645 in 2000-01 to
279 in 2010-11 (p<0.001). This is due to the increasing use of medical castration using
hormonal therapy in place of surgical castration (see section 1.3.4). Orchidectomies are most
commonly performed in those aged 75 years and over. However, there has been a slow
increase in the proportion of patients undergoing orchidectomy who were aged less than 60
years, from 11.8% in 2000-01 to 22.9% in 2010-11 (p<0.001). This increase is reflected in a
steady decrease in the proportion of patients who were aged 60-74 or 75+ years (p<0.001
and p=0.03 respectively).

Radical prostatectomy by type

Of 2,163 prostatectomies reported voluntarily to the Radical Prostatectomy Dataset in 2011,
47% were laparoscopic, 17% were robotic, and 22% were open (15% did not report this
information) (Bristish Association of Urological Surgeons 2012). Of the 992 laparoscopic
procedures, 16 (2%) were converted to open procedures; reasons included failure to
progress, haemorrhage, and adhesions.

However, these estimates differ from HES data which show retropubic, transvesical and
perineal to make up 11.9%, 0.3% and 0.8% of all prostatectomies performed in 2010-11
respectively (see Figure 39). All specified types of open excision have also decreased in
frequency since 2000-01 (p<0.05). This data suggests that non-open procedures made up
69.1% of all prostatectomies in 2010-11. Laparoscopic prostatectomy can be recorded as
either ‘total excision of prostate and capsule’ or ‘other specified open excision of prostate’
with additional codes. Therefore it was not possible to estimate the proportion of
prostatectomies which were laparoscopic in nature. The former category represents the
greatest proportion of prostatectomies in England and has increased significantly since 2000-
01, reaching 69.1% in 2010-11 (p=0.004). However, NHS England reference cost data
recorded 1816 laparoscopic/robotic procedures in the year 2009-10, suggesting that these
options were used for 46% of all radical prostatectomies (Ramsay et al. 2012).
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Figure 39: Proportion of prostatectomies undertaken in England by type, 2000-2011
(source: HES)
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Radical prostatectomy by patient age group

The number of radical prostatectomies performed on prostate cancer patients has increased
significantly since 1997 in all age groups (p<0.01) (see Table 7). The number performed has
risen fastest in those aged 45-69 years; in 2011-12 this group accounted for 86% of all
prostatectomies performed. Once the size of the population in that age group is taken into
account using the ASR, rates of radical prostatectomies have been consistently highest in
those aged 65-69 years (see Table 8). The overall ASR of prostatectomy in England has
increased from 50 in 1997-98 to 281 per 100,000 men diagnosed with prostate cancer in
2011-12.
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Table 7: Number of radical prostatectomies (OPCS code M61) undertaken in men diagnosed with prostate cancer in England
(source: HES)

Annual
Financial year change
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Patient - - - - - - - - - - - - - - 2011-
age 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0-44 2 3 2 5 5 15 11 11 14 17 16 21 25 35 31 +2
45-59 206 253 331 452 594 770 836 920 1049 977 967 1061 1314 1334 1442 +87
60-64 228 282 389 463 576 723 763 914 942 974 975 1152 1284 1365 1454 +86
65-69 235 323 411 477 683 785 885 920 979 906 922 1021 1340 1508 1564 +87
70-74 48 88 90 145 191 237 240 312 284 256 303 316 464 540 621 +35
75+ 23 31 33 32 32 34 30 35 27 34 41 39 45 29 50 +1
Total 742 980 1256 1574 2081 2564 2765 3112 3295 3164 3224 3610 4472 4811 5162 +298

Table 8: Age standardised rate (ASR) of prostatectomies (OPCS code M61) undertaken in men diagnosed with prostate cancer in
England per 100,000 men in England (source: HES)

Financial year
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Patient 1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004- 2005- 2006- 2007- 2008- 2009- 2010- 2011-
age 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0-44 0 0 0 1 1 2 1 1 2 2 2 2 3 4 4
45-59 79 94 120 159 201 244 253 273 307 286 295 337 425 440 475
60-64 316 385 525 617 764 944 965 1117 1123 1121 1053 1193 1305 1368 1457
65-69 353 486 622 721 1027 1161 1286 1312 1383 1274 1279 1371 1743 1906 1977
70-74 81 150 156 253 334 414 417 540 487 435 506 518 747 857 986
75+ 41 52 54 51 50 53 46 51 36 42 48 43 47 29 50
Total 50 64 82 101 132 158 166 182 190 180 181 200 246 262 281
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Prostatectomy by NHS Trust

The number of NHS Trusts in England performing prostatectomies on patients diagnosed
with prostate cancer has decreased significantly in recent years, from 118 in 2002-03 to 67 in
2011-12 (p<0.001). In contrast the total number of prostatectomies being performed by the
Trusts in this time period has more than doubled, from 2,565 in 2002-03 to 5,165 in 2011-12
(p<0.001). The geometric mean number of prostatectomies performed by an NHS Trust
during 2011/12 was 44 (95% CI 31-57), however, the number performed by a Trust during
2011-12 ranged from one to 292 (see Figure 40).
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Figure 40: Number of radical prostatectomies performed on patients diagnosed with
prostate cancer by 67 NHS Trusts in England, 2011-12 (source: HES)
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NHS Trust was unknown for 398 (8%) prostatectomies in 2011/12, therefore figures for some Trusts may be
higher than depicted.
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The NICE manual for improving outcomes in urological cancer, published in September
2002, states that ideally all radical prostatectomies undertaken in each network should be
carried out by a single MDT and that radical prostatectomy should not be carried out by
MDTs which carry out fewer than 50 radical operations per year (National Institute for Clinical
Excellence 2002).

Radical prostatectomy by Gleason score

The BAUS collect data on prostatectomies undertaken and the Gleason score at diagnosis.
However, reporting to BAUS is voluntary and the data only represent a subset of all
prostatectomies undertaken in England and Wales. Since 2004 the number of
prostatectomies reported to BAUS has varied between a third and half the number of all
procedures recorded in HES. Figure 41 should therefore be interpreted with caution.

Prior to 2010 radical prostatectomies were most commonly reported to have been performed
on patients with a Gleason score of 5-6 at diagnosis. However, the proportion of patients with
this score has decreased steadily since 2004 (p<0.001), while the proportion of patients with
a Gleason score of 7 at diagnosis has increased (p=0.001). In 2010, more patients with a
Gleason score of 7 underwent prostatectomy than those with any other score. The proportion
of reported prostatectomies whose Gleason score at diagnosis was unknown has increased
from 6% in 2004 to 18% in 2010 (p=0.004).

Figure 41: Proportion of prostatectomies performed by Gleason score at diagnosis,
2004-2010 (source: BAUS)
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Prostatectomies performed per Consultant

There has been a significant decrease in the total number of Consultants performing
prostatectomies on prostate cancer patients in England since 1999-00, decreasing from 411
to 358 in 2011-12 (p<0.001). In 2011-12, around half (51%) of all Consultants performed less
than ten prostatectomies with 17% performing more than 40. This compares to 78% of all
Consultants in 1999-00 performing less than ten prostatectomies and only 1% performing
more than 40. Figure 42 shows the change in the number of consultants performing
prostatectomies over time. There has been a significant decrease in the number of
consultants performing 0-9 prostatectomies (p<0.001) but a significant increase in the
number of consultants performing 20-29, 30-39, 40-49 and 50+ (p<0.02).]
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Figure 42: Number of Consultants in England performing prostatectomies on patients
diagnosed with prostate cancer, by number performed, 1999-2012 (source:

HES)
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HES data records the code of the supervising Consultant for each surgical episode; this may not be the surgeon
who performed the surgery.

During the same period there has been a significant increase in the total number of
prostatectomies on prostate cancer patients in England since 1999-00, increasing from 2,554
to 6,866 in 2011-12 (p<0.001). In 2011-12, 43% of all prostatectomies were performed by a
Consultant who undertook more than 50 per year, while only 7% were performed by
Consultants who undertook less than ten per year. This compares to only 2% of
prostatectomies being performed by Consultants who undertook more than 50 annually in
1999-00 and 41% being performed by Consultants who undertook less than ten annually.

Following the recommendation in 2002 that radical prostatectomy should not be carried out
by MDTs which carry out fewer than 50 radical operations per year, surgeons carrying out
fewer than five radical prostatectomies per year were required to refer patients to designated
surgeons who were more specialised (National Institute for Clinical Excellence 2002). Figure
43 shows the change in the number of prostatectomies being performed by Consultants over
time. There has been a significant decrease in the number of prostatectomies performed by
Consultants who perform less than ten annually (p<0.001) but a significant increase in the
number of prostatectomies performed by Consultants who perform 20 or more annually
(p=0.02).
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Figure 43: Number of prostatectomies in England on patients diagnosed with prostate
cancer, by number per Consultant, 1999-2012 (source: HES)
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HES data records the code of the supervising Consultant for each surgical episode; this may not be the surgeon
who performed the surgery.

Of 78 NHS Trusts reporting this information, 11 (14%) had an average of one radical
prostatectomy per Consultant, six (8%) had an average of two prostatectomies per
Consultant, 52 (67%) averaged more than 50 per Consultant, 27 (35%) averaged 100 or
more per Consultant, and five (6%) performed an average of 200 or more per Consultant.

Treatment-related morbidity

Data voluntarily submitted to BAUS suggests a steady decrease in the overall morbidity rates
associated with radical prostatectomy since 2004, with 9.4% of patients experiencing
morbidity in 2010 (see Figure 44). However, this data represents only a small sample of
prostatectomies undertaken in the UK and may be biased.

The proportion of patients experiencing post-operative complications has also decreased
steadily since 2004, to 5.9% in 2010. This is due to a decrease in the proportion of patients
experiencing leaks, wound infections, or ileus post-operatively. The proportion of patients
experiencing intra-operative complications has remained at 4-5% since 2007. Where
reported, these complications predominantly involved bleeding or rectal injury.

In 2010, 33% of intra-operative and 7% of post-operative complications delayed discharge of
the patient, 35% and 5% required medical treatment, and 8% and 3% required surgery
respectively. However, the significance of the complications was not reported in 14% and
73% of intra-and post-operative cases respectively. In no cases were the complications
thought to contribute to the death of the patient.
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Figure 44: Proportion of patients experiencing complications during or following
radical prostatectomy, 2004-2010 (source: BAUS)
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Economic cost of surgery

Although the number of radical prostatectomies performed per year is known, reliable data to
accurately determine the overall costs of these are not available.

Radiotherapy

Radiotherapy can be delivered to the prostate in two ways; either using external x-ray beams
from a linear accelerator or via brachytherapy where radiation sources are placed directly
into the prostate gland. Since April 2009 it has become mandatory to submit a dataset for
every patient receiving radiotherapy in the NHS in England. In 2011-12, 20,805 radiotherapy
episodes were given to patients with a primary diagnosis of prostate cancer. This is an
increase of 10% from the previous year and of 18% from 2009-10 (Ball 2012).

Radiotherapy by Cancer Network

Figure 45 shows the proportion of new cases of prostate cancer which received radiotherapy
in 2010-11 in each of the Cancer Networks in England. On average 35% of newly diagnosed
cases received radical radiotherapy in England and 25% received palliative radiotherapy.
The highest proportion of newly diagnosed patients receiving radical radiotherapy was in
North East London whilst the lowest was in Yorkshire (48% and 25% respectively). The
highest proportion of newly diagnosed patients receiving palliative radiotherapy was in Three
Counties and the lowest was again in Yorkshire (38% and 11% respectively). All Cancer
Networks provided radical radiotherapy to a greater proportion of new cases than palliative,
with the exception of Three Counties and the Peninsula who provided palliative radiotherapy
to a greater proportion of new cases than radical radiotherapy (38% versus 35% and 35%
versus 29% respectively).

© National Collaborating Centre for Cancer
101



Prostate cancer: diagnosis and treatment
Epidemiology

Figure 45: Proportion of new cases of prostate cancer receiving radiotherapy (RT),
2010-2011 (source: RTDS — NATCANSAT). Dark green represent radical
radiotherapy and the light green represent palliative radiotherapy.
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1.3.4.2 Radiotherapy by provider

During 2010-11 there were 49 providers of radiotherapy in England. Individual Cancer
Networks used a median of eight providers (range 3 — 13) (see Figure 46). Of the 28 Cancer
Networks, 14 (50%) used one main provider who undertook more than 80% of all treatment
episodes, with between two and 12 other providers undertaking less than 20% each. Two
(7%) Networks used one provider for 60-80% of all episodes and 7-10 other providers for
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less than 20% of treatment episodes. Eight (29%) of the Cancer Networks used between five
and 11 separate providers, each providing less than 60% of all episodes. Four (14%) Cancer
Networks used between nine and 13 separate providers, each providing less than 40% of all
episodes.

Figure 46: Number of providers used by Cancer Networks in England 2010-11 (source:
RTDS — NATCANSAT)
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Radiotherapy by tumour grade

The tumour grade at radiotherapy is not reported for a large proportion of patients diagnosed
with prostate cancer (47% to 55%; see Figure 47). The proportion which were low grade
tumours at radiotherapy has decreased from 11% to 1% from 1999 to 2010. Those which
were medium grade ranged between 25% and 35% over this time period. Those which were
high grade tumours have increased from 13% to 22%. However, these figures should be
interpreted with caution due to the high numbers of unknown grade.
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Figure 47: Number of patients diagnosed with prostate cancer who received
radiotherapy by grade of tumour, 1999-2010 (source: NCDR)
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Tumour grade reflects the differentiation of cancer and normal cells within a sample of the tumour. This varies
slightly from the Gleason grade which uses a different scale (1-5) and sums the two most common patterns in the
sample. It is not possible to directly map between the two systems.

1.3.4.4 Variation in dose and fractionation

The most frequently prescribed dose fractionation for prostate cancer in England is 74 Gy in
37# (see Figure 48). This made up 63%, 59% and 67% of all prescribed dose fractionations
in 2009-10, 2010-11 and 2011-12 respectively. Other fractionations schemes are likely to be
part of closed or ongoing trials (Department of Health Cancer Policy Team 2012).

Figure 48: Radiotherapy episodes with a primary diagnosis of prostate cancer by
prescribed dose and fractionation, April 2009 to March 2012 (source: RTDS
- NATCANSAT)
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Brachytherapy

Data suggests that 1.3% of men diagnosed with prostate cancer in 2009 were treated with
brachytherapy (Bates et al. 1997). This represented 5.2% of all men who received some form
of radiotherapy. There are two different radiation sources used in prostate cancer; low dose
rate 1125 seeds which are permanent implants to the prostate or high dose rate Ir192
temporary implants delivered using an after-loading machine. HES data show figures for low
dose rate brachytherapy to have increased by 91% since first reported in 2006-07, reaching
1,174 procedures in 2010-11. In comparison, implantation of high dose rate brachytherapy
was first reported in 2009-10 at 112 procedures. This increased to 142 procedures in 2010-
11.

Combination external beam followed by HDR brachytherapy boost

Mandatory reporting of brachytherapy episodes to RTDS began in April 2011. The number of
patients receiving external beam radiotherapy (EBRT) followed by a high dose rate (HDR)
brachytherapy boost in England in 2011-12 is estimated to be 270, based on the number of
patients receiving 37.5-38.0 Gy in 15 teletherapy episodes. However, this is thought to be an
underestimate as it is difficult to predict the number of brachytherapy boosts delivered from
patients in the higher fractionation (45-46 Gy) group and there is known under-reporting of
brachytherapy in RTDS due to technical difficulties with nine providers. Also, only
brachytherapy given with an automatic aftercare loading machine is captured by RTDS (Ball
2012).

In comparison, collection of the same data was begun through a National database in
September 2010. For the fiscal year 2011-12 there were an estimated 323 HDR
brachytherapy boosts given following EBRT. However, this is also thought to be an
underestimate (Hoskins 2012).

Economic cost of radiotherapy

Although the total number of courses of radical radiotherapy for prostate cancer delivered per
year is known, reliable data to accurately determine the overall costs of these are not
available.

Hormone therapy

The function of hormone therapy on prostate cancer is to stop testosterone feeding prostate
cancer and encouraging growth. ADT blocks the production of androgens including
testosterone, with the aim of slowing the growth of prostate cancer cells. Most men who
receive ADT for prostate cancer will receive the treatment for anything between a few
months up to a few years (Bill-Axelson 2005). The Prostate Cancer Charity estimate that
around 9,000 newly diagnosed men in the UK will receive ADT each year; around 26% of all
new diagnoses (The Prostate Cancer Charity 2009). However, this does not include those
men previously diagnosed who convert to ADT as their disease progresses or if their initial
treatment is unsuccessful. It also does not include men who have been receiving ADT for
several years. NICE clinical guidelines for prostate cancer recommend ADT as a treatment
option for men with locally advanced and advanced (metastatic) prostate cancer, although it
can also be offered to men with high risk localised disease (Bill-Axelson 2005). A survey
conducted by The Prostate Cancer Charity found 43% of respondents had received ADT for
localised disease, 33% for locally advanced, and 22% for advanced disease. Of all
respondents, 73% were currently receiving ADT (The Prostate Cancer Charity 2009). GPs
(563%) and practice nurses (40%) were most commonly cited as the healthcare professional
involved in the provision of ADT.

Androgen blockade can be administered in one of three ways: (i) orchidectomy; (ii) injection
of a luteinizing hormone-releasing hormone (LHRH) agonist or antagonist; and (iii) oral anti-
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androgen or oestrogen tablets (which may also be used in combination with an orchidectomy
or LHRH agonist). Data on the number of prescriptions for ADT for prostate cancer in
England and Wales is not routinely collected. The Health and Social Care Information Centre
(HSCIC) provides information on the number and cost of community-based prescriptions in
England by drug but not details of the condition that they are being prescribed for.

Figure 49 shows the total numbers of prescriptions for hormone therapy which are licensed
for prostate cancer. These include a number of drugs which are also indicated for other
conditions; therefore this is an overestimate and may be seen as an upper bound estimate.
Only those prescriptions which were dispensed in England are included; this includes
prescriptions written in Wales, Scotland, Northern Ireland and the Isle of Man but dispensed
in England. It does not include prescriptions written in England but dispensed outside of
England, items dispensed in hospital, or on private prescriptions.

Figure 49: Number of prescriptions for in England, for hormone treatments known to
be used for prostate cancer, 1998-2011 (Data source: HSCIC)
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Prescriptions for hormone treatment for prostate cancer have continued to increase since
1998, with prescriptions of anti-androgens almost doubling from 143,900 in 1998 to 285,335
in 2011. LHRH agonists and antagonists have also shown a similar increase, from 248,600 in
1998 to 460,384 in 2011 (an increase of 85%). Anti-androgens and LHRH agonists were first
introduced in 1984 and 1987 respectively and have shown almost continuous increases
since. However, prescriptions of oestrogens maintained a relatively steady rate since 1998.

Bicalutamide and flutamide are only indicated for prostate cancer in the UK and therefore are
representative of prescriptions for prostate cancer. Cyproterone acetate is also indicated for
severe hypersexuality and sexual deviation, and for acne and hirsutism in women. The
majority of the rise in anti-androgen prescriptions in recent years is due to the increased use
of bicalutamide. Since it was introduced in 1994, bicalutamide has made up an increasing
proportion of all anti-androgens prescribed, reaching 79% in 2011 (see Figure 50).
Prescriptions of cyproterone acetate have fallen from a peak of over 85,000 per year in 1993
(National Collaborating Centre for Cancer 2008) to 55,550 in 2011 and now represent only
19% of anti-androgens indicated for prostate cancer. Prescriptions of flutamide have also
fallen from a peak of around 40,000 prescriptions in 1996 (National Collaborating Centre for
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Cancer 2008) to less than 4,000 in 2011. Abiraterone acetate and enzalutamide are also
indicated for prostate cancer but none had yet been prescribed as of December 2011.

Figure 50: Number of anti-androgens prescribed for ADT in England, for treatments
known to be used for prostate cancer, 1998-2011 (source: HSCIC)
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* Also indicated for conditions other than prostate cancer

The majority of LHRH agonists indicated for prostate cancer are also prescribed for other
conditions and figures are therefore an overestimate. For example, buserelin, goserelin
acetate, leuprorelin acetate, and triptorelin are prescribed for other conditions including
endometriosis, uterine fibroids, assisted reproduction, endometrial thinning, breast cancer,
precocious puberty, and male hypersexuality with severe sexual deviation.

Goserelin acetate makes up the largest proportion of all LHRH agonists prescribed, though
this has decreased from 84% of all LHRH agonists prescribed in 1998 to 68% in 2011. Some
forms of goserelin acetate (Zoladex LA and Novgos) are known to be prescribed only for
prostate cancer and these can be seen to make up a substantial proportion of the
prescriptions (see Figure 51), leading the increasing trend. The proportion of goserelin
acetate prescriptions which are known to be for prostate cancer increased from 39% in 1998
to 72% in 2011.
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Figure 51: Number of LHRH agonists prescribed in England, for treatments known to
be used for prostate cancer, 1998-2011 (source: HSCIC)
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Degarelix was introduced in 2009 and histrelin acetate in 2010, both of which are currently
only prescribed for prostate cancer. Degarelix made up 0.3% of all LHRH
agonists/antagonists in 2011, there were only 29 prescriptions for histrelin acetate in 2011 in
total.

Of the two oestrogens prescribed for prostate cancer in the UK, diethylstilboestrol (previously
stilboestrol) is also prescribed for breast cancer and figures are therefore an overestimate.
However, ethinylestradiol is only indicated for prostate cancer in the UK. Prescriptions for
diethylstilboestrol increased steadily from around 16,800 in 1998 to around 47,800 in 2009,
but have begun to slightly decline since (see Figure 52). Prescriptions of ethinylestradiol
have decreased steadily from around 32,200 in 1998 to around 11,300 in 2011. The
exception to both these trends occurred in 2004, when prescriptions of diethylstilboestrol
dropped dramatically and prescriptions of ethinylestradiol increased by a similar amount.
This may have been linked to the renaming of stilboestrol to diethylstilboestrol that year.

Of the prescriptions for oestrogens which are indicated for prostate cancer, the proportion
which were ethinylestradiol has decreased steadily from 68% in 1998 to 20% in 2011, with
the exception of 2004 when it reached 63% of all prescriptions. In contrast, diethylstilboestrol
has increased steadily from 34% to 80% of prescriptions, with the exception of 2004 when it
dropped to 37%.
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Figure 52: Number of oestrogen prescriptions in England, for treatments known to be
used for prostate cancer, 1998-2011 (source: HSCIC)
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1.3.6.1 Economic cost of ADT

Table 9 lists all androgen deprivation therapies indicated for prostate cancer in the British
National Formulary (BNF), with the number of prescriptions and cost per prescription in 2011.
Again, it is important to highlight the fact that many of these therapies are also indicated for
other conditions, as shown in the table, and do not represent the cost associated with
treating prostate cancer alone.
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Table 9: Hormone therapy licensed for prostate cancer in England and Wales; number of prescriptions in England in 2011 and
associated cost

Drug class Chemical name

Androgen
modifiers

LHRH
agonist

Bicalutamide

Cyproterone
acetate

Flutamide

Abiraterone
acetate

Buserelin

Goserelin
acetate
(Zoladex)

(Novgos &
Zoladex)

Histrelin acetate

Leuprorelin
acetate

Indicated for

(i) Locally-advanced at high risk of progression
(alone or adjuvant to RT or orchidectomy); (ii)
locally-advanced non-metastatic if other
intervention inappropriate; (iii) advanced in
combination with gonadorelin analogue or
orchidectomy

(i) prevention of flare with initial gonadorelin
analogue; (i) long-term palliative where
gonoadorelin analogue or orchidectomy not
suitable; (iii) hot flushes with gonadorelin analogue
or after orchidectomy

Advanced disease

Metastatic, castration-resistant disease which has
progressed (in combination with prednisone or
prednisolone), during or after chemotherapy

Advanced disease

(i) Locally-advanced (alternative to orchidectomy);
(i) neoadjuvant to RT or prostatectomy in high-risk
localised or locally advanced disease; (iii)
metastatic disease

Advanced disease

(i) Locally advanced (alternative to orchidectomy);
(i) adjuvant to RT or prostatectomy in high-risk
localised or locally advanced disease; (iii)
metastatic disease

Indications other
than prostate
cancer

Severe
hypersexuality &
sexual deviation;
acne & hirsutism
in women

Endometriosis;
assisted
reproduction

Breast cancer;
endometriosis;
endometrial
thinning; uterine
fibroids; assisted
reproduction

Endometriosis;
endometrial
thinning; uterine
fibroids

Items
(prescriptions)

225,825

54,215

3,959

130

88,100

226,430

29
111,312

Net

ingredient

cost (NIC)
£3,168,970

£1,624,401

£134,218

£7,049

£5,941,648

£53,400,953

£28,710
£20,543,297

NIC per
item
£14.03

£29.96

£33.90

£54.22

£67.44

£235.84

£990.00
£184.56
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Drug class Chemical name

LHRH
antagonist

Oestrogen

Triptorelin
acetate

Triptorelin
embonate

Degarelix

Diethylstilbestrol
Ethinylestradiol

RT = radiotherapy;

Indicated for
Prostate cancer

Advanced, hormone-dependent disease

Prostate cancer (but not first-line due to side
effects)

Indications other

than prostate
cancer

Endometriosis;
precocious
puberty; uterine
fibroids; male
hyper-sexuality
with severe
sexual deviation

Breast cancer

Items
(prescriptions)

31,661

250
1,550

46,313
11,303

Net
ingredient
cost (NIC)

£5,240,374

£103,500
£218,068

£3,702,612
£1,958,465

NIC per
item
£165.52

£414.00
£140.69

£79.95
£173.27
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The annual cost of anti-androgen prescriptions for prostate cancer has decreased rapidly in
the last few years (see Figure 53). This is primarily due to a rapid decline in the cost of
bicalutamide prescriptions since its peak in 2008.

Figure 53: Annual cost of anti-androgen prescriptions in England, for treatments
known to be used for prostate cancer (source: HSCIC)
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*Alzo indicated for conditions other than prostate cancer

The annual cost of goserelin acetate prescriptions has also seen a decline since its peak in
2004. Though goserelin acetate is also indicated for a number of other conditions, including
breast cancer, formulations which are indicated only for prostate cancer (Zoladex LA and
Novgos) make up the majority of the cost each year and lead this trend (see Figure 54).
Leuprorelin acetate and triptorelin historically have a much lower annual cost than goserelin
but appear to be increasing in cost. However, these medications are also indicated for other
conditions (such as endometriosis and uterine fibroids) which may contribute to this rise.
Prescriptions for the remaining LHRH agonists and antagonists which are indicated for
prostate cancer (buserelin, histrelin acetate, and degarelix) have never reached an annual
cost over £0.5 million. The annual cost of prescriptions for buserelin has decreased from
around £299,600 in 1998 to around £7,049 in 2011. Degarelix and histrelin acetate were both
first prescribed in 2010 and cost around £218,000 and £29,000 in 2011 respectively.
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Figure 54: Annual cost of LHRH agonist prescriptions in England, for treatments
known to be used for prostate cancer (source: HSCIC)
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Treatment-related morbidity

In a survey conducted by The Prostate Cancer Charity in 2009, the most common side
effects experienced by men undergoing ADT for prostate cancer were hot flushes (85%),
erectile dysfunction (83%), loss of libido (80%), and fatigue (71%) (The Prostate Cancer
Charity 2009). The most common effects experienced on the mental health of men with
prostate cancer were cognitive effects (47%), becoming more emotional (43%), and mood
swings (39%). Other potential physical side effects are breast tenderness, weight gain,
muscle loss, and osteoporosis (McLeod et al. 1997; Isbarn et al. 2009; Eastham 2007).
There may also be an increased risk of developing diabetes and heart disease (Smith 2007;
Hakimian et al. 2008).

However, adverse events associated with ADT vary by the type of therapy given.
Orchidectomy and LHRH agonists are commonly associated with erectile dysfunction (in
around 70% of men), hot flushes (in 55-80% of men), and loss of sexual desire (in around
50% of men) (Mulhall 2009; Higano 2003; Potosky et al. 2001). While around half of men
taking anti-androgen therapy are thought to develop gynecomastia to some degree (McLeod
et al. 1997).

Hormone-relapsed prostate cancer

Current approved licensed drugs for management of hormone-relapsed prostate cancer
(HRPC) recommended by NICE include docetaxel and more recently abiraterone acetate.
Docetaxel in combination with prednisolone is considered first line treatment for HRPC with
an improvement in median survival of 2.4 when compared to the previous standard,
mitoxantrone (Tannock et al. 2004). A newer generation taxane, cabazitaxel, has been
licensed by the FDA and EMA but not approved by NICE (National Institute for Health and
Clinical Excellence 2013) for use in HRPC that has previously been treated with a docetaxel-
containing regime (FDA Centre for Drug Evaluation and Research Approval Package for:
Jevtana 2010). A head-to-head trial (FIRSTANA) comparing docetaxel with cabazitaxel is
due for completion in 2015.
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Abiraterone acetate is an inhibitor of androgen biosynthesis which blocks androgen synthesis
in the adrenal glands in addition to the testes. Abiraterone acetate, which was approved by
NICE in May 2012, used in combination with prednisolone is recommended as an option for
HRPC if the disease has progressed after one docetaxel-containing chemotherapy regimen.
Abiraterone acetate with prednisolone offers a median survival benefit of 4.6 months when
compared to prednisolone alone (Fizazi et al. 2012).

Drug development for HRPC is a fast growing field with many phase Il trials either
completed or due for completion in the next few years for novel agents. There are several
agents currently undergoing appraisal by NICE.

Other treatments

High intensity focused ultrasound (HIFU) consists of focused ultrasound waves emitted from
a transducer, which cause tissue damage by mechanical and thermal effects as well as by
cavitation. The goal of HIFU is to heat malignant tissues above 65°C so that they are
destroyed by coagulative necrosis (Glaser et al. 2013). Figures for high intensity focused
ultrasound treatment of the prostate were first reported by HES in 2007-08, since then they
have varied between 168 and 216 procedures per year.

Cryotherapy is another potential primary or salvage treatment. During cryotherapy gas is
delivered at temperatures below -40°C though needles placed in the prostate with the aim of
targeted destruction of prostatic tissue. HIFU and cryotherapy are not currently
recommended for men with localised prostate cancer other than in the context of controlled
clinical trials comparing their use with established interventions (Bates et al. 1997).
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Communication and support

Introduction

Information and care should be centred on the needs of individual men as they arise from
prostate cancer or its treatment, as well as the needs of their partners and carers.

Many of the basic communication and patient care needs of men with prostate cancer are
addressed in other guidance on urological cancers and palliative care from The National
Institute for Health and Clinical Excellence (NICE 2002; 2004), The Welsh Assembly
Government (2005) and The Department of Health (2004a; 2004b)

This previous published guidance from NICE and DH identifies many communication and
information needs which apply to men with prostate cancer. There is evidence from the
National Audit Office (2005a; 2005b) that these recommendations remain relevant, but have
been particularly poorly implemented in this group though the recent National Cancer Patient
Experience Surveys have shown some improvements (Department of Health 2010 and
2012).

The information needs of men with prostate cancer include:

¢ basic anatomy and pathology to enable men and their carers to understand how prostate
cancer might affect them

e aims, risks and likely effects of proposed diagnostic procedures
¢ the likely range of impact and rate of progression of prostate cancer

¢ potential treatment options, including the probability of improved survival or symptom
reduction. This needs to convey known benefits, uncertainties about benefits, known risks
and potential short and long-term adverse effects

e reasons why a man might decide to opt for or not opt for radical treatment, whether
provisionally or for the long term

o the effect which treatment for prostate cancer may have on a man's quality of life,
including his relationship with his partner

¢ reasons for not offering interventions which men might expect
¢ urological, oncological, radiological, palliative care and other relevant services
¢ other sources of information, possible self help action and sources of support.

A significant number of older men have prostate cancer and many of their needs have been
identified and addressed in the standards of the ‘National Service Framework for Older
People’ (Department of Health 2001).

Men’s support needs are known to differ from women’s. Men appear to see support mainly in
terms of good information. Although men are reluctant to access support services, this may
depend on factors such as age. Some men welcome counselling. However there are
indications that men prefer support groups, not so much for emotional support, but to impart
and receive information.

Partners are perceived as the main care-giver and may experience more distress than men
with prostate cancer. Partners are known to be eager to help in the decision making process,
but at the same time this is also known to lead to panic and an inability to search for
information.
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Communicating with men with prostate cancer, their
partners and carers

This section focuses particularly on the way in which specific information is communicated
and how men’s ability to make decisions about their treatment options may be enhanced and
their choices facilitated.

Diagnosis, staging or treatment of a man with prostate cancer requires consideration at the
outset of how adequate information and communication between the man and the teams
looking after him is to be achieved.

Members of the urological cancer multidisciplinary team (MDT) are responsible for
communicating specialist information to men with prostate cancer and are required to identify
a “key worker’ for each individual patient” (Department of Health 2004a). All men will require
a range of information about their disease and its treatment but their communication needs
and preferences will differ, depending on individual factors such as age and cultural and

ethnic background, sexual orientation and gender identity.

As men’s priorities, needs and concerns change, so does their need for appropriate
information. It is unlikely that a single source or form of information is enough to meet all
these needs at all stages. Effective communication and information sharing is therefore a
continuing responsive, adaptive process.

There are a range of communication methods available that help create the ‘well informed
man’, (and his informal carers) although it is uncertain from the evidence how much time it
takes and there is little consensus on specific resources. Written and verbal interventions,
group seminars, audio tape and telephone interventions, video and other multimedia
methods, and support groups are all useful interventions. Materials most favourably reviewed
in the literature will periodically need updating. Incomplete or incomprehensible information
impairs patient experience, outcomes and satisfaction. The evidence shows that risks,
benefits, side effects and clear comparisons of different treatment options are often not well
explained in information resources.

Some treatment options confront men with choices which they find particularly difficult and
many men appreciate information given through some form of ‘expert system’, which enables
them to focus on the issues most relevant to their values and wishes, and to bypass
information about issues which are of less importance to them. The importance of shared
decision making, incorporating the individual values and attitudes of men with prostate
cancer in the choice of care and treatment, was identified in the NICE Guidance on
'Improving outcomes in urological cancers’ (NICE 2002).

There is considerable variation in the amount and type of information needed to make a
treatment decision, particularly in localised prostate cancer, and little agreement on the need
for most individual items. Thus there is a risk that, the treatment decisions which each man
makes when there is a choice between different management options may be more a
reflection of the information he has been offered than of his personal values and wishes.

Follow the recommendations on communication and patient-centred

care in the NICE cancer service guidance Improving outcomes in

urological cancers and Improving supportive and palliative care for
Recommendation adults with cancer throughout the patient journey. [2008]

Qualifying statement This recommendation is based on consensus of the GDG and supported
by the NAO report and the findings of cancer peer review in England which
shows that patient centred care measures are less often complied with in
urological cancer teams than in teams managing other cancer sites.
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Follow the recommendations on communication and patient-centred
care in the NICE cancer service guidance Improving outcomes in
urological cancers and Improving supportive and palliative care for
Recommendation adults with cancer throughout the patient journey. [2008]
Offer men with prostate cancer individualised information tailored to
their own needs. This information should be given by a healthcare
professional (for example, a consultant or specialist nurse) and may
be supported by written and visual media (for example, slide sets or
DVDs). [2008]

Offer men with prostate cancer advice on how to access information
and support from websites, local and national cancer information
services, and from cancer support groups. [2008]

Before choosing or recommending information resources for men
with prostate cancer, check that their content is clear, reliable and
up-to-date. Seek feedback from men with prostate cancer and their
carers to identify the highest quality information resources. [2008]

Ascertain the extent to which the man wishes to be involved in
decision making and ensure that he has sufficient information to do
Recommendations so. [2008]

Qualifying statement There was GDG consensus in support of these recommendations, based
on evidence of unmet need.

Clinical evidence (2008)

Evidence from a systematic review (Echlin, 2002) indicates that if provided with detailed, up
to date and broad information about prostate cancer men gain substantial knowledge about
their disease and the management of it. There was little evidence about how informational
provision affects a man’s satisfaction with his treatment choice. The information provided to
men varies in quality: the evidence suggests that although high quality information is
available it is often outweighed by the greater quantity of low quality material.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

Decision support

Since both the nature of the disease and the benefits of treatment may be uncertain, decision
making in prostate cancer treatment is complex. In view of this complexity, there is growing
interest in, and awareness of, structured decision aids for men considering prostate cancer
treatments. Such aids may be of particular use in helping men who have localised prostate
cancer or are considering hormonal therapy.

Decision aids are evidence based tools designed to be delivered by appropriately trained

professionals to support and enable people to participate in decisions about their healthcare

by:

e making explicit the existence and nature of the specific choices facing the individual
patient

e providing specific, individualised information to help each patient understand the nature
and probable risks, benefits and outcomes of their treatment options (see Chapter 4 for
recommendations on nhomograms)
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¢ guiding the patient through each step in making a decision, taking into account an
individuals beliefs and values.

Such aids are not a substitute for a comprehensive communication process with men and
their families.

Use a validated, up-to-date decision aid' in all urological cancer
multidisciplinary teams (MDTs). Healthcare professionals trained in
its use should offer it to men with localised prostate cancer when
Recommendation making treatment decisions. [2008]
Qualifying statement This recommendation was based on a combination of high quality
evidence and GDG consensus.

Clinical evidence (2008)

Evidence about the effectiveness of decision aids comes from a systematic review of
randomised trials in a range of conditions, including localised prostate cancer (O'Connor et
al. 2003), and from observational studies (Brink et al. 2000; Feldman-Stewart et al. 2001;
Feldman-Stewart et al. 2004; Holmes-Rovner et al. 2005; Schapira et al. 1997). Knowledge
of disease and treatment options and participation in the decision process were increased
with decision aids, but there was no evidence of an effect on satisfaction with decisions,
anxiety, or health outcomes.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

Discuss all relevant management options recommended in this

guideline with men with prostate cancer and their partners or carers,

irrespective of whether they are available through local services.
Recommendation [2008]

Qualifying statement This recommendation is based on GDG consensus alone.

Specific problems

Management of prostate cancer carries a number of specific challenges in communication,
arising from uncertainty over treatment benefits, potential for a profound impact from
treatment-related adverse events and the often extended course of the disease.

Radical treatment of prostate cancer carries the threat of significant disturbance to quality of
life and functioning. The development of incontinence, bowel toxicity and temporary or
permanent damage to sexual function and enjoyment are all recognised as possible
sequelae of prostate cancer treatments and are addressed in Chapter 4. For some men the
prospect of these effects may be less acceptable than the disease itself — especially when
there is uncertainty about whether prostate cancer is a threat to their longer term survival.
Decisions about treatment options rely on men being sufficiently well informed at each stage
of their iliness to understand the choices they face and with sufficient time to consider the
options carefully.

Ensure that mechanisms are in place to allow men with prostate

cancer and their primary care providers to gain access to specialist

Recommendation services throughout the course of their disease. [2008]

Qualifying statement This recommendation is based on GDG consensus alone.

| A decision aid for men with localised prostate cancer is available from NHS Shared decision making.
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Prostate cancer and the effect it may have on men’s sense of masculinity

Being diagnosed with cancer and the specific nature and side effects of many of the
treatments used in prostate cancer can have an effect on a man’s sense of masculinity. This
will apply to factors such as sexual function, urinary problems, bowel function, pain, fatigue
and psychological distress. This impact on ‘masculinity’ is not, in general, a focus of attention
in prostate cancer research. However by assessing it in the context of men’s accounts and
theoretical considerations, it is possible to conclude that the impact of this aspect of prostate
cancer may be profound for men. The effects of having prostate cancer will also, in some
circumstances, depend on variables that include stage of disease and treatment received.
These issues are discussed in more detail in Appendix A of the evidence review.

While there is a paucity of work that would illuminate how information received and decision
making impacts on masculinity or vice versa, some men will not trade quality for quantity and
may wish to forgo the ‘best’ treatment from the healthcare professional’s perspective: rather
they would prefer to keep their potency for example. There is evidence to suggest that men
who have been treated with hormonal therapies, retrospectively regret that treatment
decision.

Little is known about the issues surrounding masculinity in ethnic minority groups and the
impact prostate cancer may have on homosexual and bisexual men and transgender
women.

Adequately inform men with prostate cancer and their partners or
carers about the effects of prostate cancer and the treatment options
on their sexual function, physical appearance, continence and other
aspects of masculinity. Support men and their partners or carers in
making treatment decisions, taking into account the effects on
quality of life as well as survival. [2008]

Offer men with prostate cancer and their partners or carers the
opportunity to talk to a healthcare professional experienced in
dealing with psychosexual issues at any stage of the iliness and its

Recommendations treatment. [2008]
Qualifying statement These recommendations are based on qualitative evidence and GDG
consensus.

Clinical evidence (2008)

Manne and co-workers (Manne et al. 2004) reported that the effects of a structured group
psychosocial intervention were modest and psychological distress was not affected. Another
study (Thornton et al. 2004) reported partial support for the effectiveness of a single-session
communication intervention on patient social/family wellbeing and partners’ general stress.

Researchers were unable to define the concept of masculinity well enough to enable a
literature search. The GDG commissioned an expert position paper on this topic (see
Appendix A of the evidence review).

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.
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Research More research should be undertaken into the sense of loss of
recommendation masculinity in men receiving treatment for prostate cancer [2008].
Treatments used in prostate cancer may affect on a man’s sense of
masculinity (sexual function, urinary problems, bowel function, pain,
fatigue and psychological distress) but, as this has not been a focus of
attention in research, there is a paucity of information to aid decision
Why this is important making for men and their partners.
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Diagnosis and staging of prostate cancer

When to biopsy

Men who are ultimately diagnosed with prostate cancer usually present in primary care with
no clear symptoms of the disease. NICE has issued guidance to GPs on the referral of men
who are suspected of having prostate cancer (NICE clinical guideline 27, 2005).
Asymptomatic men may also request a prostate specific antigen (PSA)™ test as covered by
the Prostate Cancer Risk Management Programme (PCRMP). This section assumes that
men have had a digital rectal examination (DRE) and usually a PSA test. Prostate cancer
may also be diagnosed as a result of investigation of, or treatment for, benign prostatic
hyperplasia (BPH). BPH is associated with a higher level of PSA, which may lead to a
suspicion of prostate cancer, and biopsy of tissue resected during a trans-urethral resection
of the prostate (TURP) may result in a diagnosis of prostate cancer.

The aim of prostate biopsy is actually to detect those prostate cancers with the potential for
causing harm. A significant proportion of asymptomatic men in whom prostate cancer is
detected by prostate biopsy following PSA measurement do not require active treatment.
Men with clinically insignificant prostate cancers that were destined never to cause any
symptoms, or affect their life expectancy, may not benefit from knowing that they have the
‘disease’. Indeed, the detection of clinically insignificant prostate cancer should be regarded
as an (under-recognised) adverse effect of biopsy.

In order to identify men who are most suitable for prostate biopsy, there is a need to identify
a group at risk, not just of prostate cancer, but of significant prostate cancer. Factors
associated with significant prostate cancer are: PSA level, Gleason score, smaller prostate
volume, abnormal DRE findings, age, and black African and black Caribbean ethnicity,
whereas a previous negative prostate biopsy reduces this risk. These factors have been
incorporated into predictive models, based on North American data that allow an
individualised assessment of the risk of high grade disease on biopsy. The chance of finding
higher grade prostate cancer on biopsy is not related to the presence or absence of lower
urinary tract symptoms.

To help men decide whether to have a prostate biopsy, discuss with
them their prostate-specific antigen (PSA) level, digital rectal
examination (DRE) findings (including an estimate of prostate size)
and comorbidities, together with their risk factors (including
increasing age and black African-Caribbean family origin) and any
history of a previous negative prostate biopsy. Do not automatically
offer a prostate biopsy on the basis of serum PSA level alone. [2008]

Give men and their partners or carers information, support and
adequate time to decide whether or not they wish to undergo
prostate biopsy. Include an explanation of the risks (including the
increased chance of having to live with the diagnosis of clinically
Recommendations insignificant prostate cancer) and benefits of prostate biopsy. [2008]

Qualifying statement These recommendations are based on evidence from well designed North
American observational studies and GDG consensus that they should lead
to an appropriate change in clinical practice.

m For more information on PSA please see Appendix A.
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Clinical evidence (2008)

The literature search found no directly relevant studies comparing immediate and delayed
biopsy in men with a raised PSA level. A number of observational studies (Borden et al.
2006; Garzotto et al. 2005; Krejcarek et al. 2007; Nam et al. 2006; Thompson et al. 2006)
reported risk factors for high grade prostate cancer in men referred for sextant prostate
biopsy. Odds of high grade cancer were related to age, PSA, DRE result, prior negative
biopsy, black ethnicity and prostate volume.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

If the clinical suspicion of prostate cancer is high, because of a high

PSA value and evidence of bone metastases (identified by a positive

isotope bone scan or sclerotic metastases on plain radiographs), do

not offer prostate biopsy for histological confirmation, unless this is
Recommendation required as part of a clinical trial. [2008]

Qualifying statement There was strong GDG consensus supported by case series evidence
that the above combination allows a sufficiently high probability of an
underlying prostate cancer to justify a diagnosis of metastatic prostate
cancer without a biopsy.

Clinical evidence (2008)

No directly relevant studies were identified. Evidence from two case series
(Vandecandelaere et al. 2004; Katagiri et al. 1999) suggested the prevalence of prostate
cancer in men presenting with bone metastases and unknown primary tumour was around
30%. Case series (Wymenga et al. 2001; Gleave et al. 1996; O'Sullivan et al. 2003; Lin et al.
1999; Oesterling 1993) provide evidence about PSA concentration and bone scan results in
men with histologically confirmed (but untreated) prostate cancer. These studies allow
estimates of the sensitivity of various PSA cut-offs for the detection of prostate cancer in men
with bone metastases. A systematic review (Eichler et al. 2006) identified 36 studies with
data about adverse effects associated with prostate biopsy. The most common were minor
bleeding, voiding difficulties and minor infection.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

Histological diagnosis

Initial biopsy

The diagnosis of prostate cancer is usually confirmed with ultrasound-guided prostate
biopsy. Some men will have a diagnosis made on the tissue obtained at TURP.

The PCRMP has recommended a multiple core sampling technique involving at least ten
cores covering all parts of the gland and guided by transrectal ultrasound.
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Carry out prostate biopsy following the procedure recommended by
the Prostate Cancer Risk Management Programme in Undertaking a
Recommendations transrectal ultrasound guided biopsy of the prostate. [2008]

Qualifying statement These recommendations, made in the absence of reliable research
evidence, are based on GDG consensus.

Pre-biopsy imaging

Men with suspected prostate cancer typically receive a trans-rectal ultrasound (TRUS)
guided biopsy of the prostate as the initial diagnosis method. However, while TRUS is
excellent at showing the prostate and its zonal anatomy, it cannot highlight small foci of
tumour. In particular, TRUS is thought to be particularly poor at detecting anterior, apical and
central lesions. Therefore TRUS guided biopsies are somewhat limited, with biopsies guided
to zones within the gland but generally not to suspicious lesions.

Multiparametric MRl (mpMRI) consists of a combination of anatomic, T2 weighted, imaging
(T2WI) and functional MRI techniques such as dynamic contrast enhanced MRI,(DCE-MRI)
diffusion weighted MRI (DW-MRI) and magnetic spectroscopy (MRS). Within a mpMRI
imaging examination, the relative value of its component techniques differ. T2WI mainly
assesses anatomy, DW-MRI and MRS may add specificity for prostate cancer detection,
while DCE-MRI may increase the sensitivity in lesion detection.

Clinical question: Does multiparametric/functional MRI before TRUS biopsy increase
diagnostic yield of initial biopsy in men with suspected prostate cancer

Clinical evidence (see also full evidence review) (2014)

Study quality and results

Low quality evidence about diagnostic yield came from four studies (see Tables 10 and 11).
The men in these studies received both anatomic and functional MRI before their initial
TRUS guided biopsy for suspected prostate cancer.

All of the studies used cognitive targeting, where review of lesions seen on a pre-biopsy MRI
was used to select appropriate targets for TRUS biopsy. One of the studies (Delongchamps
et al. 2013) also examined MRI-TRUS image registration for navigation during prostate
biopsy. Three of the studies (Haffner et al. 2011; Belas et al. 2012; Delongchamps et al.
2013) considered the clinical significance of the detected cancers.

The studies were not typical diagnostic accuracy studies: as there was no reference standard
test it was only possible to compare the prostate cancer detection rates of the various
strategies. Men without lesions on MRI received fewer biopsy cores than those with lesions
seen on MRI — which could confound estimates of the effectiveness of MRI targeted plus
systematic biopsy. Systematic biopsies were not done blind to the results of the MRI and this
could increase the detection rate of systematic biopsy. The delay between the pre-biopsy
MRI and the prostate biopsy was not reported in the included studies.

Evidence about harms associated with TRUS biopsy came from a systemic review by Eichler
et al. (2006; see Table 12).

Evidence statements

Diagnostic yield of combined MRI targeted and systematic biopsy versus systematic biopsy

Evidence from observational studies indicates that cognitively targeting TRUS biopsies using
pre-biopsy mpMRI increase the prostate cancer detection rate by around 2%. This suggests
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that for every 100 men using a mpMRI targeted biopsy in addition to systematic TRUS
biopsy instead of systematic TRUS biopsy alone, we could expect to detect an additional two
cases of prostate cancer. These studies suggest that the extra cases identified by mp-MRI
targeted biopsies are not micro focal prostate cancers.

Evidence from one study (Delongchamps et al. 2013) suggests that using MRI-TRUS image
registration during prostate biopsy has a higher prostate cancer detection rate than
cognitively guided MRI targeted biopsy. TRUS biopsy navigation using rigid MRI and
ultrasound registration increased prostate cancer detection rate by 14% when compared to
systematic TRUS biopsy alone. TRUS biopsy navigation using elastic MRI and ultrasound
registration increased prostate cancer detection rate by 20%. Again the majority of the extra
cases detected using MRI targeting were not micro focal prostate cancer.

Morbidity due to biopsy

Evidence from a systematic review (Eichler et al. 2006) suggests TRUS guided biopsy has
serious adverse event rates of 0 to 2% for serious infection (for example bacteraemia,
urosepsis or abscess) and 0 to 1% for serious bleeding. Minor adverse event rates were:
infection in 0%-7%, haematuria in 1%-95%, haematospermia in 2%-95% and rectal bleeding
in 2%-95%.
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Table 10: Diagnostic yield of prostate cancer from cognitive from TRUS biopsies targeted using pre-biopsy multiparametric MRI

Study

Haffner et al.
(2011)

Park et al.
(2011)

Belas et al.
(2012)

Delongchamps
et al. (2013)

Delongchamps
et al. (2013)

Delongchamps
et al. (2013)

MRI
sequence

T2/DCE

T2/DCE/DWI

T2/DCE/DWI

T2/DCE/DWI

T2/DCE/DWI

T2/DCE/DWI

Navigational
system for
biopsy
US (cognitive)
US (cognitive)

US (cognitive)

US (cognitive)

Rigid MRI-TRUS
image registration

Elastic MRI-TRUS
image registration

Proportion of
men with lesions
on MRI

351/555 (63.2%)

23/44 (52.3%)

37/71 (52.1%)

54/127 (42.5%)

78/131 (59.5%)

82/133 (61.6%)

MRI-targeted
cores

236/555
(42.5%)

9/44 (20.5%)

24/71 (33.8%)

401127
(31.5%)

64/131
(48.9%)

62/133
(46.7%)

Prostate cancer detection rate per patient

Standard Combined MRI Absolute difference
systematic targeted plus (combined —
cores systematic cores standard)
290/555 302/255 (54.4%) 2.1%
(52.3%)
12/44 (27.3%) 13/44 (29.5%) 2.2%
35/71 (49.3%) 38/71 (53.5%) 4.2%
55/127 58/127 (45.7%) 2.4%
(43.3%)
60/131 78/131 (59.5%) 13.7%
(45.8%)
44/133 71/133 (563.4%) 20.4%
(33.0%)
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Table 11: Diagnostic yield of clinically significant prostate cancer from cognitive targeting of TRUS biopsies using pre-biopsy
multiparametric MRI

Study

Haffner et al.

(2011)

Belas et al.
(2012)

Delongcham
ps et al.
(2013)

Delongcham
ps et al.
(2013)

Delongcham
ps et al.
(2013)

MRI
sequence

T2/DCE

T2/DCE/DWI

T2/DCE/DWI

T2/DCE/DWI

T2/DCE/DWI

Navigational
system for
biopsy

US (cognitive)

US (cognitive)

US (cognitive)

Rigid MRI-
TRUS image
registration

Elastic MRI-
TRUS image
registration

Definition of
clinically significant
cancer

Proportion of
men with
lesions on MRI

More than 5mm length  351/555 (63.2%)
of cancer in a core
and/or any Gleason
>3.

NOT micro focal
cancer (single core, <
4mm Gleason 3+3)

NOT micro focal
cancer (single core, <
5mm Gleason 3+3)

NOT micro focal
cancer (single core, <
5mm Gleason 3+3)

NOT micro focal
cancer (single core, <
5mm Gleason 3+3)

37/71 (52.1%)

54/127 (42.5%)

78/131 (59.5%)

82/133 (61.6%)

Prostate cancer detection rate per patient

MRI-
targeted
cores

236/555
(42.5%)

24/71
(33.8%)

40/127
(31.5%)

58/131
(44.3%)

58/133
(43.4%)

Standard
systematic
cores

237/555
(42.7%)

25/71 (35.2%)

43/127
(33.9%)

45/131
(34.4%)

35/133
(26.3%)

Combined
MRI targeted
plus
systematic
cores

249/555
(44.8%)

28/71 (39.4%)

46/127
(36.2%)

60/131
(45.8%)

60/133
(45.1%)

Absolute
difference
(combined —
standard)

2.1%

4.2%

2.3%

11.4%

18.8%
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Table 12: Adverse events according to number of cores in TRUS biopsy, from Eichler et al. (2006)
Minor adverse events %
Haemospermia

Major adverse events %
Bleeding

Number of No. of Infection
cores studies

6 Cores 6 0

8 Cores 4 NR
10 Cores 8 0.9
12/13 13 0.0-0.7
Cores

14 Cores 4 1.8

18 Cores or 5 0
greater

Abbreviations: NR = not reported.

0
0.6
0.3-0.6

NR
0.0-0.3

Infection

0.0-6.0
1.1-6.9
23-2.6
0.0-5.2

0.0-3.9
NR

Haematuria

17.6-58.0

5.0-71.4
1.6-72

0.8-80.0

5.3-95.0
84

65.0-79.0
2.0-27.8
75
6.2-82.0

24.7-95.0
60

Rectal
bleeding

2.0-18
2.0-33.8
29
0.7-23.0

7.9-95.0
45

Other adverse events %

Voiding
difficulties

0
0.5-1.9
0.8-2.6
0.0-7.2

49-54
2

Pain (discomfort or

mild-severe)
32
NR
27.9-33
6.0-33.3

6.9-64.81
NR
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Cost-effectiveness evidence (see also full evidence review) (2014)

Background and aims

Multiparametric MRI (mpMRI) techniques have been used in the diagnosis of prostate
cancer. These techniques are known to improve the accuracy of biopsies but they are
substantially more costly and so may not be cost-effective. This economic evaluation aimed
to assess the cost-effectiveness of mpMRI before TRUS guided prostate biopsy in men with
suspected prostate cancer. The analysis considered the perspective of the NHS.

Methods

Economic evidence review

A systematic literature review was performed to assess the current economic literature in this
area. The review identified 827 possibly relevant economic papers relating to prostate
cancer. Of these, 824 papers were excluded based on the titles and abstracts and thus three
full papers relating to the topic at hand were obtained for appraisal. Two of these papers were
excluded as they were not applicable to the PICO or did not include an incremental analysis
of both costs and health effects. Therefore only one paper, Stadlbauer et al. (2011), was
included in the review of published economic evidence for this topic.

It should be noted that the paper was written in a non-English language (German) and as
such would not typically be included in the evidence review. However, given the paucity of
other evidence available in this area, an exception was made.

The study estimated the cost-effectiveness of MRI in the diagnosis of prostate cancer prior to
the first biopsy and included an analysis where effectiveness was measured using quality
adjusted life years (QALYs) i.e. a cost-utility analysis. The use of MRI prior to biopsy was
found was found to be more effective and more costly than biopsy alone and provided one
additional QALY at a cost of €41,331. The authors concluded that it was difficult to make a
clear recommendation for or against the use of MRI.

However, the study was deemed to be only partially applicable to our decision problem. This
is primarily because the study considered a German health care perspective and, as such, its
applicability to the UK health care setting may be limited. Furthermore, potentially serious
limitations were identified with the study. Perhaps most notably, a probabilistic sensitivity
analysis was not conducted.

De novo economic model

Since the current economic literature did not adequately address the decision problem, a de
novo economic evaluation was undertaken to assess cost-effectiveness. This evaluation was
based on an existing discrete event simulation (DES) model developed by the London
School of Hygiene and Tropical Medicine (LSHTM). The LSHTM designed the model as a
way of assessing the feasibility of using full treatment pathway models in guideline
development. As such, the model fully covers the period that is relevant to the decision
problem. It starts with men entering secondary care with an elevated PSA and follows them
through the various diagnostic, treatment and management strategies that they may need
until they die.

The underlying disease progression rate in the model was informed by the watchful waiting
arm of a study of 695 men with localised prostate cancer (Bill Axelson et al. 2011). Patients
receiving radical treatment are assumed to have a reduced rate of progression and follow the
local progression rates observed in the radical prostatectomy arm of Bill Axelson et al.
(2011).
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The model was adapted to allow for different diagnostic interventions to be applied to the
patients entering with elevated PSA (i.e. patients with and without prostate cancer), with the
results of the clinical evidence review used to inform the diagnostic accuracy rates in the
model.

The results of the evidence review showed that the accuracy improvement associated with
adding mpMRI targeted cores to systematic cores is dependent upon the targeting technique
that is used. Cognitively targeting TRUS biopsies using a pre-biopsy mpMRI was shown to
increase the cancer detection rate by around 2% in comparison to systematic biopsy (Moore
et al. 2013, Haffner et al. 2011, Park et al. 2011, Belas et al. 2012 and Delongchamps et al.
2013). Whereas, TRUS biopsy navigation using mpMRI and ultrasound registration, in
comparison to systematic biopsy alone, increased prostate cancer detection by 14% and
20% when using rigid and elastic registration respectively (Delongchamps et al. 2013).

Thus, in our analysis we separately considered strategies using cognitive targeting and
fusion targeting. In each case, it was assumed that the mpMRI guided cores would be taken
in addition to the systematic cores.

Note that the results of the clinical evidence review also suggested that a strategy of only
biopsying men with positive mpMRI results (i.e. targeted biopsies only) may be beneficial by
reducing the number of unnecessary biopsies undertaken. However, the GDG had
reservations about the evidence base in this area and were uncomfortable with a targeted
biopsy strategy because of the possibility of missing potentially significant cancers. Therefore
this strategy was not incorporated in the base case analysis but is explored further in one of
the sensitivity analyses.

The model estimates total life years, QALYs and costs for the simulated patient. The costs
reflect the monitoring, management or treatment strategies that the patient may receive,
including drug costs, treatment costs or any other resource use that may be required (e.g.
GP visit). The majority of costs were sourced from NHS reference costs 2011/12 by applying
tariffs associated with the appropriate healthcare resource group (HRG) code. Drug costs
were calculated using dose and unit cost information from the British National Formulary
(BNF), resource use and cost information from the Personal Social Services Research Unit
(PSSRU) and the advice of the GDG.

In terms of benefits, each health stage of disease has an associated quality of life (QoL)
value. This reflects the model's measurement of benefits in terms of QALYs, whereby the
quantity and quality of life can be expressed simultaneously. All utility estimates were
sourced from published studies, with an effort made to best reflect the appropriate patient
population.

The overall costs and benefits for each treatment are then estimated based on the total
length of time individuals spend in each health state over the modelled time horizon. Costs
and benefits were discounted at 3.5% per year as recommended by NICE.

Results

The base case cost-effectiveness results of the model are presented in table 13. It can be
seen that the effectiveness and cost-effectiveness of using mpMRI before a systematic
biopsy depends upon the targeting system that is used. The cognitive targeting approach
was found to be less effective than systematic TRUS biopsy (8.79 vs 8.81 QALYs) and less
costly (£10,064 vs £9,897). This results in an estimated incremental cost-effectiveness ratio
(ICER) of £7,425 per QALY. Given that both the incremental costs and benefits are negative;
this value needs to be interpreted with caution. It implies that, for every QALY lost by using
the cognitive targeting strategy, £7,425 is saved. For the strategy to be considered cost-
effective, this saving needs to exceed the WTP threshold. Thus, at the commonly accepted
willingness to pay (WTP) threshold of £20,000 per QALY, this strategy would not be
considered cost-effective.
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Note that the cognitive targeting strategy was found to be less effective overall than the
systematic TRUS biopsy despite having better sensitivity. This is a result of the assumptions
regarding patients that are negative after their first biopsy. The GDG felt that it was likely that
50% of patients that underwent a systematic biopsy would receive a scheduled re-biopsy,
whereas this would not be necessary in patients that have had a MRI and a biopsy. Thus,
patients in the systematic biopsy arms would get re-biopsies more quickly and this ultimately
leads to the systematic biopsy arm being more effective.

The results for the fusion targeting approach were very different as it was found to be more
effective (0.009 QALYs) and more costly (£326) than the systematic TRUS biopsy strategy.
This results in an estimated ICER of £35,341 per QALY i.e. a systematic + fusion mpMRI
biopsy strategy provides one additional QALY at a cost of £35,341, in comparison to
systematic TRUS biopsy. Therefore, at a WTP of £20,000 per QALY, this strategy would not
be considered cost-effective.

Table 13: Base case total expected costs, QALYs and ICER per patient

Total Incremental Incremental
Treatment options QALYs QALYs Total costs costs ICER
Systematic TRUS 8.813 - £10,064 - -
biopsy
Systematic + 8.791 -0.022 £9,897 -£167 £7,423
cognitive mpMRI
biopsy
Systematic + fusion 8.822 0.009 £10,390 £326 £35,341
mpMRI biopsy

Sensitivity analysis

One-way sensitivity analysis was conducted to estimate the influence of changing some key
assumptions; the results are shown in figure 55. Note that the analysis focuses on the
comparison of systematic TRUS biopsy and systematic + fusion mpMRI biopsy as the
systematic + cognitive mpMRI biopsy strategy remained the least preferred strategy in all
modelled analyses. The x axis shows the difference in ICER value compared to the base
case ICER with the vertical line representing the base case ICER result. Values to the left of
the vertical line show that the ICER is lower than in the base case (i.e. more cost-effective)
and values to the right of the vertical line show that the ICER is higher than in the base case
(i.e. less cost-effective).
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Figure 55: Results of one-way sensitivity analysis

Dominated

Rigid fusion

AE disutilities included £399,242

PC prevalence = 35% £57,205

PC prevalence = 40% £26,253
PC prevalence = 45%

100% have biopsies from PSAat1yr £14,191
All MRIs at 2nd line

Pathology costs removed

No one has biopsies from PSAat 1 and 2 yrs
No transperineal biopsies with MRI

2 biopsies only

Flexible fusion

50% get scheduled rebiopsies in MRl arms
No biopsies from PSA

1 biopsy only

-£12,787

Evidence based TRUS sensitivity -£13,026

-£20,000 -£10,000 £0 £10,000 £20,000 £30,000 £40,000 £50,000 £60,000

ICER difference from baseline

Notes The x axis has been capped at ££60,000 per QALY but some ICER changes exceed this
In the case of rigid fusion, the difference bar reflects the extent to which systematic + fusion MRI biopsy was not cost-effective and not it's ICER value (as the intervention was dominated)

The results show that the model is sensitive to numerous input parameters within the model
with systematic TRUS + fusion mpMRI biopsy found to be nearly cost-effective with an ICER
of £22,316 per QALY to be being dominated (i.e. less effective and more costly than
systematic TRUS biopsy). In particular, the underlying prostate cancer prevalence rate, the
sensitivity of TRUS biopsy, the type of fusion mpMRI that is used (flexible or rigid) and the
inclusion of adverse event related disutilities. However, notably, the ICER value did not fall
below a WTP threshold of £20,000 per QALY in any of the modelled scenarios.

Probabilistic sensitivity analysis showed that, at a threshold of £20,000 per QALY, systematic
TRUS biopsy was likely to be the preferred strategy with a 94% probability of being
considered cost-effective. Systematic + fusion MRI biopsy had only a 6% probability of being
considered cost-effective at this threshold.

Conclusion

In conclusion, the economic analysis suggests that the cost-effectiveness of biopsying
additional cores identified using mpMRI is dependent upon the targeting strategy that is
employed. Cognitive targeting was not found to be cost-effective in any of the modelled
analyses whilst the cost-effectiveness of fusion targeting was substantially better. However,
the ICER associated with fusion targeting was above £30,000 per QALY and so would not be
considered cost-effective at the WTP thresholds commonly accepted by NICE.

However, it should be acknowledged that the analysis does suggest that there could be
substantial benefits associated with the use of MRI before diagnosis. This is particularly true
in the analysis where it was assumed that biopsies would not be performed in patients with a
negative mpMRI. In this strategy costly and detrimental (in QoL terms) potentially
unnecessary biopsies could be avoided. However, further evidence will be required to
convince clinicians that mpMRI does not miss a substantial amount of significant cancers.

Note that the conclusions must also be tempered by the limitations of the analysis. Most
notably, the limitations of the clinical evidence upon which the analysis is based and the
considerable uncertainty that necessitated that strong assumptions be made in some areas.
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There appears to be a need for better evidence in this area to be able to better assess the
cost-effectiveness of this potentially useful and practice changing intervention.

Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

No recommendation made

The GDG considered diagnostic yield to be the most important outcome
when assessing the utility of performing MRI before TRUS biopsy.
However, the GDG were uncertain whether this would lead to an increase
in the rate of detection of clinically significant cancers.

No evidence was found for the outcomes of health-related quality of life or
diagnostic related mortality.

Because of the uncertainty about the effect of performing an MRI before
biopsy on morbidity, the GDG did not consider the outcome of diagnostic
related morbidity.

The evidence base for the four included studies was assessed as being of
low quality for the following reasons. The studies did not include an
exhaustive reference standard test for prostate cancer so it was only
possible to compare their prostate cancer detection. Men without lesions
on MRI received fewer biopsy cores than those with lesions seen on MRI —
which may underestimate the incidence of cancer and could confound
estimates of the effectiveness of MRI targeted plus systematic biopsy.
Systematic biopsies were not done blind to the results of the MRI and this
could increase the detection rate of systematic biopsy. The delay between
the pre-biopsy MRI and the prostate biopsy was not reported in the
included studies.

The GDG noted the wide variation in clinical protocols involving mpMRI
and subsequent biopsy. Some centres use cognitive-targeting of biopsies
whereas others use image registration. In addition, there is variation in the
type of biopsy used. The GDG also acknowledged that clinical practice in
this area is rapidly evolving. The GDG were therefore uncertain about the
benefits and harms associated with performing an MRI and biopsy
strategy.

The GDG were also uncertain what effect being diagnosed at an earlier
stage would have on subsequent treatment and overall survival.

The GDG noted that the body of evidence predominantly covers post
biopsy and there is a lack of evidence in the use of MRI pre-biopsy and in
long term follow up. Although not imaging prior to biopsy may appear to be
paradoxical when men are imaged further down the pathway, the GDG felt
current evidence does not give sufficient support to recommend this.

The GDG noted that the results of the economic model showed that the
cost-effectiveness of biopsying additional cores identified using mpMRI in
addition to a systematic biopsy is dependent upon the targeting strategy
that is employed. Cognitive targeting was not found to be cost-effective in
any of the modelled analyses whilst the cost-effectiveness of fusion
targeting was substantially better. However, the ICER associated with
fusion targeting was £35,341 per QALY and so would not be considered
cost-effective at a willingness to pay threshold of £20,000 per QALY.

The results were found to be sensitive to changes in many of the input
parameters and assumptions with wide ranging ICER results, reflecting the
uncertainty in this area. However, the conclusions remained the same in
all modelled scenarios with cognitive targeting found to be the least
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preferred option and fusion targeting found to be more effective but not
cost-effective as the ICER remained above a willingness to pay threshold
of £20,000 per QALY.

Despite the intervention not being cost-effective, the GDG acknowledged
that there could be substantial benefits associated with the use of MRI
before diagnosis. However, it was thought that the current evidence base
is not sufficient to be able to fully assess the potential harms, benefits and
costs of using MRI before biopsy. This is particularly true when
considering a strategy where biopsies would not be performed in patients
with a negative mpMRI. Further high quality evidence expected to be
generated by the PROMIS trial could address these uncertainties.

The combination of uncertainty over clinical protocols, the rapidly evolving
clinical practice and the lack of robust cost-effectiveness results led the
GDG to make no recommendations for clinical practice.

Other The GDG noted that the ongoing PROMIS trial is investigating the optimal
MRI and biopsy strategy, and so agreed not to make a recommendation
for further research.

Management of men with a negative inital biopsy

A single negative prostate biopsy does not definitively exclude the presence of cancer. Men
who have had one negative biopsy may still have prostate cancer. Factors such as raised
PSA, abnormal DRE, PSA kinetics, pathological features on biopsy and biomarkers (for
example the prostate cancer gene 3 - PCA3) may indicate undetected prostate cancer.

Clinical question: In men who have been referred with suspected prostate cancer, what are
the prognostic factors that determine the need for further investigation following a prior
negative biopsy.

Clinical evidence (see also full evidence review) (2014)

Study quality and results

Twenty-five studies assessed age as a predictive factor for prostate cancer at re-biopsy, 27
studies assessed PSA level at initial biopsy, 18 assessed free-to-total PSA at initial biopsy,
nine assessed PSA density, ten assessed PSA velocity, 18 assessed abnormal DRE, 12
studies reported on prostatic intraepithelial neoplasia (PIN) or high grade prostatic
intraepithelial neoplasia (HGPIN) as a predictive factor, six studies assessed atypical small
acinar proliferation (ASAP) and one atypical glands suspicious for carcinoma (AGSC), 12
assessed biomarker PCA3, two assessed family history, and one assessed ethnicity. The
evidence was of low to moderate quality, with the prognostic factor of interest influencing
whether patient underwent repeat biopsy in many of the studies and many of the models did
not include important confounding factors such as age, free-to-total PSA, or prostate volume.

Evidence statements

Age

Six (33%) of 18 very low quality studies found age to be a significant predictor in a univariate
model (where reported the odds ratio (OR) ranged 1.04-1.08). Three (21%) of 14 studies
found age to be a significant predictor in a multivariate model once other potentially
confounding variables had been taken into account (OR 1.01-1.09). One very low quality
study also found those aged > 64 and > 69 years to be significantly more likely to have
prostate cancer at re-biopsy in univariate and multivariate models respectively (OR 3.24)
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(Singh et al. 2004). While one moderate quality study found no significant difference between
those ages < 60 and > 60 years in univariate or multivariate models (Campos-Fernandez et
al.2009).

PSA level at first biopsy

Six (33%) of 18 studies found PSA level to be a significant predictor in a univariate model
(where reported OR 1.01-1.04). Three (21%) of 14 multivariate models also found PSA level
to be a significant predictor (where reported OR 1.02-1.04). One very low quality study also
found those with PSA 4-10 ng/ml compared to PSA < 4 ng/ml were not significantly more
likely to have prostate cancer at re-biopsy in univariate or multivariate models (Bollito et al.
2012). While Campos-Fernandez (2009) found that PSA > 4 ng/ml was a significant predictor
in a univariate model but PSA > 10 ng/ml was not a predictor in either univariate or
multivariate models. Sensitivity and specificity were not consistent for similar PSA levels
between six very low quality studies and showed no clear trend with increasing cut-off level;
demonstrating low overall diagnostic accuracy.

Free-to-total PSA at first biopsy

Seven (50%) of 14 studies found PSA level to be a significant predictor in a univariate model
(where reported OR 0.91-0.97). Four (44%) of nine multivariate models also found free-to-
total PSA (ftPSA) to be a significant predictor (where reported OR 0.87-1.40). Two very low
quality studies also both found ftPSA > 2.0 to be significant in univariate models but not
multivariate models. One moderate quality study also found a ftPSA > 0.15 to be a significant
predictor in a univariate model but not in a multivariate model (Campos-Fernandez et al.
2009). Sensitivity and specificity were not consistent for similar PSA levels between five very
low quality studies and showed no clear trend with increasing cut-off level; demonstrating low
overall diagnostic accuracy.

PSA density at first biopsy

Five (71%) of seven low quality studies found PSA density (PSAd) to be a significant
predictor in a univariate model, though none reported an OR, and three (75%) of four low
quality multivariate models found PSAd to be a significant predictor (where reported OR
1.01-24.7). One low quality study also found those with PSAd > 0.15 ng/ml/ml to be
significantly more likely to have prostate cancer at re-biopsy in a multivariate models
accounting for five other variables (OR 2.3 95% CI 1.4-4.0) (Wu et al. 2012). Two studies
treated PSAd as a categorical variable; both Campos-Fernandez et al. (2009) and Wu et al.
(2012) provided low quality evidence that those with PSAd > 0.15 ng/ml/ml were significantly
more likely to have prostate cancer at re-biopsy in a multivariate models (OR 2.3 in both
studies).

PSA velocity at first biopsy

Four (50%) of eight studies found PSA velocity (PSAv) to be a significant predictor in a
univariate model, as did all three (100%) of the multivariate models (where reported OR
1.34-1.58). Three low quality studies treated PSAv at initial biopsy as a categorical variable;
both Campos-Fernandez et al. (2009) and Naya et al. (2004) did not find a PSAv 2 0.75
ng/ml/year to be a significant predictor in either univariate or multivariate models. Singh et al.
(2004) did not find a PSAv > 0.93 ngml/year to be a significant predictor in a univariate
model. Two very low quality studies treated PSAv at initial biopsy as a categorical variable
and found it was not a significant predictor in uni- or multivariate models (cut-off levels of
PSAv 2 0.75 and > 0.93 ng/ml/year). Sensitivity and specificity showed no clear trend with
increasing cut-off level and demonstrated low overall diagnostic accuracy in four very low
quality studies.
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Abnormal DRE at first biopsy

Four (33%) of 12 studies found it to be a significant predictor in a univariate model (where
reported OR 2.65-2.80), and five (38%) of 13 multivariate models found it to be a significant
predictor (where reported OR 2.63-4.61). Eight very low quality studies reported low overall
diagnostic accuracy for abnormal DRE at initial biopsy, with most reporting low sensitivity but
high specificity.

Pathological features at first biopsy

One (50%) study found the presence of PIN to be a significant predictor and two (23%) of
seven studies found HGPIN to be a significant predictor in a univariate model (where
reported OR 5.07). Four (50%) of eight multivariate models found HGPIN to be a significant
predictor (where reported OR 1.38-3.2). Five very low quality studies reported low overall
diagnostic accuracy for the presence of HGPIN at initial biopsy.

Two (50%) of four studies found ASAP to be a significant predictor in a univariate model (OR
2.79-3.12). All four (100%) of the multivariate models found ASAP to be a significant
predictor (OR 2.97-3.65). Two low quality studies reported diagnostic accuracy for the
presence of ASAP at initial biopsy, both suggesting low sensitivity but high specificity. One
study also found AGSC at initial biopsy to be a predictive factor of prostate cancer at re-
biopsy in both a univariate and two multivariate models (where reported OR 20.71).

PCAS3 score at first biopsy

All of three univariate models (100%) and the only (100%) multivariate model found PCA3 to
be a significant predictor (where reported OR 1.02). Three studies (100%) also found a
significant difference in malignancy rates at re-biopsy in univariate models for various cut-off
levels, ranging from 15 to 70. Two of the studies also assessed PCAS3 score in multivariate
models and found it to remain significant once 2-6 other variables had been taken into
account, for cut-off scores of 30, 39 and 50. Sensitivity and specificity were not consistent in
12 very low quality studies and showed no clear trend with increasing cut-off level;
demonstrating low overall diagnostic accuracy.

Family history of prostate cancer, ethnicity and clinical stage

Both of two studies (100%) found family history to be a significant predictor in multivariate
models (where reported OR 3.1). Another study (Lee et al. 2011) found no significant
difference between those of Caucasian ethnic origin and those not in a multivariate model.
One moderate quality study found no significant difference between those with stage T1 and
those with T2 in either a univariate or a multivariate model (Campos-Fernandez 2009).

Cost-effectiveness evidence (2014)

A literature review of published cost-effectiveness analyses did not identify any relevant
papers. No further economic modelling was undertaken because identifying prognostic
factors that determine the need for further investigation was a clinical issue and therefore not
appropriate for modelling.
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Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Trade-off between
clinical benefits and
harms

A core member of the urological cancer MDT should review the risk
factors of all men who have had a negative first prostate biopsy, and
discuss with the man that:

o there is still a risk that prostate cancer is present and

o the risk is slightly higher if any of the following risk factors are
present:

o the biopsy showed high-grade prostatic intra-epithelial neoplasia
(HGPIN)

o the biopsy showed atypical small acinar proliferation (ASAP)
o abnormal digital rectal examination (DRE).
[new 2014]

The GDG considered the outcome of diagnostic accuracy to be the most
important as it would show which prognostic factors were significant
predictors of cancer.

There was very low quality evidence for the prognostic factors of age, PSA
level, free-to-total PSA, PSA velocity, abnormal DRE, PIN, HGPIN, ASAP,
PCAZ3 score, family history and ethnicity. The evidence for PSA density
was low quality.

The GDG noted the following limitations with the evidence:

¢ the duration between biopsies was unclear in many studies and was
sometimes more than 1 year, meaning a new malignancy could have
developed in this time.

e Several studies excluded important potential confounding factors from
their statistical models.

e The way tests were performed and the way results were interpreted was
poorly reported.

e The reference standard depended on the index test result for several
studies.

The GDG took account of these limitations when making
recommendations.

The GDG agreed it was important that men with a negative biopsy should
not be discharged without consideration of their risk factors. The GDG
noted that although these risk factors could be discussed at a formal MDT
meeting, it was more important that individual risk factors were discussed
with the man, by a core member of the MDT. The GDG also noted that the
MDT would be responsible for designing and supervising protocols to
ensure this happened,

Based on the evidence, the GDG noted that there were no prognostic
factors that reliably showed there was no risk of prostate cancer following
a negative initial biopsy. They agreed that this information should be
shared with men to prevent any false reassurance that the negative biopsy
meant no cancer was present.

The GDG acknowledged that because prognostic factors could not be
used to rule out prostate cancer, further investigation would be needed.
Men could potentially experience anxiety while a definitive diagnosis was
obtained and some men would have unnecessary investigations and the
adverse effects associated with them. However the GDG considered that it
was important to share this information with men so that they could make
informed decisions on their own management.

Based on the evidence, the GDG noted that the presence of high-grade
PIN, atypical small acinar proliferation and abnormal digital rectal
examination were all associated with a statistically significant increased
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risk of prostate cancer in subsequent biopsies. By discussing these factors
with men found to have them (following a negative initial biopsy), it would
be possible to highlight the potential increased risk associated with these
factors. However it would not be possible to quantify this risk, which could
cause additional anxiety. The GDG agreed that the potential harm was
outweighed by the benefit of providing a man with more information.

The GDG noted that the evidence had shown a raised PCA3 level was
associated with a statistically significant increased risk of prostate cancer
in men with a negative first prostate biopsy. The GDG recognised that
recommending its use would have significant implications on services and
as no cost effectiveness assessment had been carried out, decided to
recommend research on the clinical and cost-effectiveness of PCA3 in
men at increased risk of significant prostate cancer who have a negative
first prostate biopsy and a negative mpMRI.

Trade-off between net  The GDG noted that no relevant, published economic evaluations had

health benefits and been identified and no additional economic analysis had been undertaken

resource use in this area. The GDG agreed that making these recommendations would
not have any direct cost implications as discussion of these issues is likely
to be already happening in clinical practice.

Why is this important There is evidence that a PCAS3 level above 35 is a useful indicator of the
likelihood that men with a negative first prostate biopsy harbour an
undetected cancer. This guideline makes a recommendation that these
men should have a multiparametric MRI and if this is negative account
should be taken of other risk factors. PCA3 is a possible risk factor,
however the PCAS test is relatively expensive and not widely available in
the NHS. Evidence on the clinical and cost-effectiveness of PCA3 is
required for men at increased risk of significant prostate cancer who have
a negative first prostate biopsy and a negative mpMRI.

The optimal course of action in men who are still suspected of having prostate cancer
following a negative initial TRUS biopsy is not well defined. The following may be considered
review of initial biopsy, repeat TRUS biopsy, mpMRI, extended/saturation TRUS biopsy, 3D
ultrasound plus biopsy, template biopsy, contrast enhanced ultrasound plus biopsy, and/or
elastography plus biopsy.

Clinical question: In men with suspected prostate cancer whose initial TRUS biopsy is
negative what should be the next investigation(s).

Clinical evidence (see also full evidence review) (2014)

Study quality and results

Evidence on MRI, MRS and repeat TRUS came from a systematic review (Mowatt et al.
2013) including 51 studies and three more recent studies. Thirty-five case-series studies and
four cohort studies reported the diagnostic yield of extended/saturation biopsy, seven studies
reported the results of repeat TRUS, and five studies reported on the use of contrast-
enhanced ultrasound. One small study compared elastosonography rebiopsy and contrast
enhanced ultrasound rebiopsy (Morelli et al. 2009). Another study compared initial diagnosis
by consultant pathologists with a reference standard diagnosis by consultant pathologists
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with a special interest in uropathology (Oxley and Sen 2011). Risk of bias in patient selection
and the index test was assessed as low in the majority of studies. Most studies used a
representative sample of patients, who were referred to repeat biopsy due to persistently
elevated PSA levels and/or abnormal DRE despite previous negative biopsies.

Evidence statements

Multiparametric MRI targeted biopsy

Evidence suggests that a strategy in which only men with visible pathology on mpMRI were
rebiopsied (using TRUS guided biopsy with both MRI targeted and systematic cores) would
mean fewer men re-biopsied compared to a routine systematic re-biopsy strategy. The
sensitivity for prostate cancer varies from around 79% to 96% depending on the MRI
sequences used (see Table 14) - meaning that a proportion of cancers (approximately 4% to
21%) would be missed if such a testing strategy was used. (Mowatt et al. 2013).

Nelson et al. (2013) estimated the relative prostate cancer detection rates of repeat biopsy
strategies using meta-regression of 46 studies. The rate of prostate cancer detection was
37.6% using MRI targeted re-biopsy, 36.8% using transperineal saturation biopsy and 30.0%
using transrectal saturation biopsy. These differences were not statistically significant
following adjustment for the number of previous biopsies.

Mowatt et al. (2013) summarised the adverse effects of testing in their systematic review of
mpMRI targeted re-biopsy. Ten studies reported adverse effects all of which appeared to be
related to TRUS-guided biopsies rather than MRI procedures. Serious adverse events
included prostate haemorrhage (5% in one study), severe vasovagal episodes (1.4% to
1.5%), sepsis or fever (0.4% to 2.3%), acute urinary retention (2.3%), and severe rectal
bleeding (0.1% to 0.5%).

Extended/saturation biopsy

Cancer detection rate appears to increase with the number of rebiopsy cores, although there
is variability between studies in the reported rates. The pooled proportion of tests positive for
cancer is approximately 20% for repeat TRUS biopsy (10 to 12 cores), 20% for TRUS
extended biopsy (12-14 cores), 30% for TRUS saturation biopsy (median 24 cores) and 40%
for transperineal saturation biopsy (median 29 cores). The pooled proportion of detected
cancers considered clinically significant (according to the individual study definitions) was
27% for repeat TRUS 10-12 core biopsy, 60% for TRUS extended biopsy, 57% for TRUS
saturation biopsy, and 62% for transperineal saturation biopsy.

Twenty-seven studies reported adverse events due to saturation biopsy (see Table 15). The
pooled adverse event rates for transrectal saturation biopsy are 3.8% urinary retention, 5%
rectal bleeding, 8.8% haematuria and 3.9% acute prostatitis. The corresponding rates for
transperineal saturation biopsy are 6.8% urinary retention, 23.4% haematuria and 0.8%
acute prostatitis.

Enhanced ultrasound biopsy

Two small studies reporting on Power Doppler enhanced ultrasound gave a pooled cancer
yield of 30% (13/44). In Remazi et al. (2004), only one out of the nine cancers detected was
found solely from targeted cores.

Two studies reporting on Colour Doppler enhanced ultrasound gave a pooled cancer yield of
20.8% (117/562). Taverna et al. (2011) compared Colour Doppler ultrasound with or without
microbubble ultrasound contrast agent against TRUS grey-scale 13-core systematic biopsy
sampling, finding no differences in cancer detection rates between groups (29% versus 28%
versus 31%).
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Elastography

Evidence about elastosonography rebiopsy is limited to a single small study published as an
abstract only (Morelli et al. 2009). In this study all men undergoing elastosonography had
areas of increased texture and cancer was detected in 33% (3/9).

Review of initial biopsy

A study of 3,051 prostate biopsies in 2,516 non-screened men (Oxley and Sen 2011) found
that 1.2% of biopsies initially classified as benign were changed to cancer on review by a
pathologist with special interest in uropathology. Of those biopsies with an initial HGPIN
diagnosis, 1.5% were changed to cancer on review and of those biopsies an initial diagnosis
of suspicious for malignancy the figure was 4.9%. Of those biopsies with an initial positive
result, 0.4% were changed to benign and 0.1% to suspicious on review.
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Table 14: Diagnostic accuracy and cancer yield of systematic biopsy, MRI, MRS and TRUS to predict re-biopsy result following an

initial negative biopsy (24% prevalence) (Mowatt et al. 2013)

Median
Number of prevalence of
studies prostate cancer

Test (participants) (range)
Systematic extended 1 (340) 28%
core TRUS-guided
biopsy (14-16 cores)
MRS 10 (438) 35% (10% to 49%)
DCE-MRI 3 (209) 49% (25% to 54%)
T2-MRI 15 (620) 36% (10% to 54%)
MRS OR T2-MRI 8 (316) 35% (29% to 41%)
DCE-MRI OR T2-MRI 3(173) 39% (25% to 54%)

Pooled
sensitivity %
(95% CI)*
83 (78 to 88)

92 (86 to 95)
79 (69 to 87)
86 (74 to 93)
96 (90 to 98)
88 (80 to 96)

Pooled
specificity
% (95% CI)*

1.00

76 (61 to 87)
52 (14 to 88)
55 (44 to 66)
31 (21 to 42)
14 (8 to 20)

Estimated cancer
yield (95% CI)t

20% (20% to 22%)

55% (41% to 70%)
34% (20% to 70%)
38% (29% to 46%)
31% (26% to 35%)
24% (22% to 27%)

Estimated proportion
of men re-biopsied
(95% CI)t

100%

40% (31% to 52%)
55% (26% to 86%)
55% (44% to 65%)
75% (66% to 84%)
86% (80% to 93%)

*Reference standard differs for extended cores TRUS/Bx and MRI methods. A 24 core TRUS-quided saturation biopsy serves as the reference standard for the extended
cores estimate, whereas MRI methods were validated on histopathology of targeted cores and a varying number of additional cores taken under TRUS guidance.

1 Cancer yield is defined as the proportion of men re-biopsied whose results are positive for cancer. The testing strategy assumes that only men with visible pathology on
MRI/MRS would be re-biopsied and that both MRI/MRS targeted and 8 —-12 systematic cores would be taken.|
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Table 15: Reported complications related to repeat biopsies

Complication
Urinary retention

Rectal Bleeding

Haematuria

Acute prostatitis

Biopsy approach
Transrectal
Transperineal
Transrectal
Transperineal
Transrectal
Transperineal
Transrectal
Transperineal

Number of studies
5
14

- h 00O 01 O W

Total number of patients

525
1185
421

487
556
438
128

Complication rate
N (%)
20 (3.8%)
80 (6.8%)
5(1.2%)
43 (8.8%)
130 (23.4%)1
17 (3.9%)
1 (0.78%)
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Cost-effectiveness evidence (see also full evidence review) (2014)

A literature review of published economic evidence identified one relevant paper; a
comprehensive report conducted as part of the National Institute for Health Research (NIHR)
health technology assessment (HTA) programme by Mowatt et al. (2013). The study included
a cost-effectiveness analysis where effectiveness was measured using QALYSs i.e. a cost-
utility analysis. The primary results of the analysis by Mowatt et al. (2013) are summarised in
the modified Table 16.

Despite the high economic importance of this topic, no further health economic analysis was
undertaken. This is because the economic analysis conducted in this study was deemed to
be of sufficiently high equality to be used by the GDG when making their recommendations.

Study quality and results

Mowatt et al. 2013 was deemed to be directly applicable to the decision problem that we are
evaluating since it considers a UK population and does not have any other applicability
issues. No serious limitations were identified with Mowatt et al. 2013, however there were
some issues identified with the clinical evidence base upon which the analysis was based.
This was particularly true of the analysis where DW-MRI was modelled, where assumed
values were used for sensitivity and specificity.

Evidence statements

The base case results from Mowatt et al. 2013 suggest that the use of T2-MRI to determine
and direct biopsies is cost-effective in comparison with systematic TRUS-guided extended
cores biopsy (ICER = £10,626 per QALY). This results from its modest additional cost and
slightly improved sensitivity over systematic biopsies.

The more sensitive, enhanced MRI/MRS techniques were not found to be cost-effective in
the base case analysis (ICER > £30,000 per QALY). However, these techniques were found
to be cost-effective in some of the sensitivity analysis, such as the analysis in a high
prevalence cohort (prevalence = 50%) or a scenario where MRS was adjusted to only miss
low risk cancer.

Owing to a lack of data on its effectiveness, DW-MRI was not included in the base case
analysis. However, an illustrative analysis on the use of DW-MRI was conducted where it
was assumed that DW-MRI had the same sensitivity as MRS (92%) and the same specificity
as T2-MRI (55%). Under these assumptions, DW-MRI was found to have an ICER value of
£31,061 per QALY or £24,221 per QALY when comparing it against a common baseline
(systematic TRUS).

The results of the PSA showed that none of the diagnostic strategies have a high probability
of being preferred on the grounds of cost-effectiveness. At a willingness to pay threshold of
£20,000 per QALY, T2-MRI had a 33% probability of being cost-effective.

© National Collaborating Centre for Cancer
148



orvl

AUUUD ) AV VAIUU ) NULDAUYU| [V YUV Y

Table 16: Modified GRADE table showing the included evidence (Mowatt et al. 2013) comparing subsequent investigation methods
following an initial negative biopsy

Study

Mowatt et
al. 2013

(NIHR
HTA)

Population

Men with
suspected
prostate cancer
and elevated
prostate specific
antigen (PSA)
but previously
negative biopsy.

Comparators

Systematic
TRUS

T2-MRI

DW-MRI*

MRS

DCE-MRI

T2-MRI or
MRS

T2-MRI or
DCE-MRI

Costs
£3,895

£3,902

£3,943

£3,952

£3,984

£4,031

£4,056

Effects

12.48432
QALYs

12.48498
QALYs

12.48629
QALYs

12.48630
QALYs

12.48346
QALYs

12.48714
QALYs

12.48538
QALYs

Incremental
costs

£7

£48

£57

£1

136

161

Incremental
effects

Reference case

0.00066
QALYs

0.00197
QALYs

0.00198
QALYs

-0.00086
QALYs

0.00282
QALYs

0.00106
QALYs

ICER

£10,626
per QALY

£24,221
per QALY

£28,502
per QALY

Dominated

£48,367
per QALY

£152,323
per QALY

Applicability
and
Uncertainty limitations
Numerous one-way Minor
sensitivity analyses were limitations

conducted in areas of
interest to the authors.

The results showed the
results to be highly
sensitive to the input
parameters and
assumptions made.
Depending on the
scenario modelled, T2-
MRI, systematic TRUS or
MRS might be the most
cost-effective option.

Probabilistic sensitivity
analysis (PSA) was also
conducted. None of the
diagnostic strategies were
found to have a high
probability of being
preferred on the grounds
of cost-effectiveness.

At a willingness to pay
threshold of £20,000 per
QALY, each intervention
had the following

Jaoueo ajeisoud jo Buibels pue sisoubelq
juswieal] pue sisoubelp :Jaoued 81e)sold



Uyl

AUUUD ) AV VAIUU ) NULDAUYU| [V YUV Y

Study

1 Probabilities stated are estimations based on readings from a CEAC figure presented in Mowatt et al. 2013

Population

Comparators

Costs

Effects

Incremental
costs

Incremental
effects

ICER

Applicability
and
Uncertainty limitations
probability of being cost-
effectivet:

Systematic TRUS - 51%
T2-MRI - 33%

MRS - 15%

DCE-MRI - 1%

T2-MRI or MRS - 0%
T2-MRI or DCE-MRI - 0%

Note that as DW-MRI was
not considered part of the
base case it was not
included in the
probabilistic sensitivity
analysis.

Comments: Note that for simplicity ICER results have been presented in comparison to a common baseline (systematic TRUS). To find the most
cost-effective diagnostic strategy a dominance rank should ideally be used or the net monetary benefit (NMB) should be calculated.
* Not included in base case analysis in Mowatt et al. 2013. Figures based on an illustrative analysis in which DW-MRI was incorporated
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Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Consider multiparametric MRI (using T2- and diffusion-weighted
imaging) for men with a negative transrectal ultrasound 10—12 core
biopsy to determine whether another biopsy is needed. [new 2014]

Do not offer another biopsy if the multiparametric MRI (usingT2- and
diffusion-weighted imaging) is negative, unless any of the risk
factors listed in the recommendation on page 135 are present. [new
2014]

The GDG considered the outcomes of diagnostic yield, diagnostic
process-related morbidity and/or mortality, and health-related quality of life
to be the most important in identifying the most effective investigation
following an initial negative TRUS biopsy. Diagnostic process-related
mortality and health-related quality of life were not reported by the
evidence.

Data on the additional outcome of false negative rates in histopathology
reporting were also included in the evidence review. The GDG decided not
to use these data when making recommendations because the error rate
was very low (i.e. not clinically significant) and the GDG agreed this issue
would be better addressed through quality assurance mechanisms within
pathology.

The GDG also agreed that the data on sensitivity and specificity were not
helpful because the true negative and true positive rates were unknown.

There was moderate quality clinical and economic evidence for
multiparametric MRI and extended/saturation biopsy (both transrectal and
transperineal). The GDG noted that the evidence did not report sensitivity
or specificity values for DW-MRI and instead assumed the same sensitivity
as MRS and specificity as T2 MRI. The GDG agreed that these were
reasonable assumptions.

There was very low quality clinical evidence for elastography and 3D
ultrasound. The GDG noted that this evidence comprised a limited number
of studies on small numbers of patients. They therefore agreed not to
consider this evidence.

The GDG noted, based on the evidence, that MRI had a similar diagnostic
yield to saturation biopsy but less morbidity as it enabled many men to
avoid re-biopsy. The GDG applied strong weight to preventing
unnecessary biopsies because of the consequent morbidity and additional
resource utilisation. The GDG acknowledged that haemorrhage following
biopsy can cause artifacts that reduce the diagnostic accuracy of prostate
MRI. However, the degree and length of this effect was not addressed by
the evidence reviewed for this question and so no recommendations could
be made on this issue.

The GDG acknowledged that a man with risk factors whose
multiparametric MRI was negative should not necessarily have rebiopsy
but equally should not be discharged back to primary care. The man
should be monitored in secondary care and rebiopsied and reimaged
based on PSA kinetics or patient choice.

The GDG noted that a published economic evaluation had shown diffusion
weighted MRI compared to T2 MRI had an ICER of £31,061/QALY,
however this was based on standard economic methodology whereby
DW-MRI was compared against the next most effective intervention (T2
MRI). The GDG agreed that T2 MRI alone was not an appropriate
intervention in this population because they were not confident in its
negative predictive value. Thus the comparison of DW MRI against
systematic TRUS (common baseline) was deemed more appropriate. The
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published economic evaluation showed that this had an ICER of
£24,221/QALY. The GDG noted that the health economic evaluation
depended on the assumption that no biopsy would be performed after a
negative mpMRI (including diffusion weighted) in men who had already
had a negative standard 10-12 core TRUS biopsy. This results in a
reduction in the number of unnecessary biopsies and partially offsets the
cost of the MRI scan.

Staging classification for prostate cancer

The TNM classification (see Appendix C) is used to stage prostate cancer. It describes the
extent of the primary tumour (T stage), the absence or presence of spread to nearby lymph
nodes (N stage) and the absence or presence of distant spread, or metastasis (M stage).

The clinical stage is determined from information that is available without surgery. The
pathologic stage is based on the surgical removal and histological examination of the entire
prostate gland, the seminal vesicles and surrounding structures and, if relevant, pelvic lymph
nodes.

The management of prostate cancer will depend on the TNM stage of the disease as well as
both biochemical information (e.g. PSA) and pathological information (e.g. Gleason score),
which have prognostic value. The optimum treatment for a man with prostate cancer requires
an assessment of the risk of metastatic spread as well as the risk of local recurrence. For
this, the results of imaging can be assessed in the light of information from clinical
nomograms (see section 3.4 for information on nomograms).

Imaging at the time of diagnosis for prostate cancer

Men newly diagnosed with prostate cancer can initially be stratified into those for whom
radical treatment is a possibility and those for whom it is not appropriate. The decision about
treatment intent will be based on the man’s life expectancy, his values, and the anticipated
clinical course of the prostate cancer (for more information see Chapter 4).

Determine the provisional treatment intent (radical or non-radical)
before decisions on imaging are made. [2008]

Do not routinely offer imaging to men who are not candidates for

Recommendations radical treatment. [2008]

Qualifying statement There was GDG consensus, in the absence of any research evidence,
that this will reduce the amount of inappropriate investigation. The cost
effectiveness of routine magnetic resonance imaging MRI could not be
concluded (see health economic evaluation under 3.3.2).

Both the clinical presentation and the treatment intent influence the decision about when and
how to image the individual. The risk of recurrence of prostate cancer after definitive local
treatment is the basis for the stratification of men with localised prostate cancer into risk
groups: low, intermediate and high (see Chapter 4 for information on risk groups and Table
17). The recommendations for imaging of localised disease are similarly based on these
prognostic groups.
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Table 17: Risk groups for localised prostate cancer

Gleason
Level of risk PSA score Clinical stage
Low risk <10 ng/ml and <6 and T1-T2a
Intermediate risk 10—-20 ng/ml or 7 or T2b
High riskn > 20 ng/ml or 8-10 or 2T2c

Imaging may inform the choice between different radical treatments (for example by
determining whether the cancer has extended beyond the prostatic capsule). It also assists
in the identification of metastatic disease thereby leading to more appropriate treatment
options.

Imaging for T-staging and N-staging

The T-stage involves the assessment of the local extent of the primary tumour in the prostate
and its relationship to surrounding structures. Using imaging to distinguish between T1 and
T2 cancers does not usually affect treatment. But if radical treatment is being considered, it is
important to decide whether a tumour is T2 (confined within the prostate) or T3/T4 (spread
outside the prostate).

MRI is now the commonly used imaging technique for T-staging men with prostate cancer.
Many of the original publications used now-outdated MRI technology, and the accuracy
reported for MRI is improving.

After transrectal prostate biopsy, intra-prostatic haematoma can affect image interpretation
for at least four weeks.

It is important to know the nodal status of men with localised disease, as the spread of
cancer to the pelvic lymph nodes will affect the choice of treatment. Partin’s Tables (Partin et
al. 2001) are the most commonly used clinical nomograms for determining the risk of nodal
spread (see section 3.4 for information on nomograms).

Currently, imaging is of some value for N-staging because computed tomography (CT) and
conventional MRI rely on size criteria to assess the likelihood of metastatic spread to the
lymph nodes. CT cannot characterise the internal architecture of an enlarged node and MRI
(T21 and DWI) is only able to provide partial information. Newer MRI contrast agents such as
superparamagnetic iron oxide (SPIO) may improve the overall specificity of MRI for
evaluating lymph nodes but are not yet routinely available.

Do not offer CT of the pelvis to men with low- or intermediate-risk

Recommendation localised prostate cancer (see table 17). [2008]

Qualifying statement There is not enough evidence to support the routine use of CT in men with
intermediate-risk disease and it is considered inferior to MRI in this clinical
situation.

Clinical evidence (2008)

No studies measuring the impact of diagnostic imaging on patient outcomes were found;
instead most studies were of diagnostic test accuracy.

" High-risk localised prostate cancer is also included in the definition of locally advanced prostate cancer
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Two studies, reviewed in ‘Improving outcomes in urological cancers service guidance’ (NICE
2002), showed better staging accuracy with MRI than with CT. Other systematic reviews
have considered the staging accuracy of MRI (Engelbrecht et al. 2002; Sonnad et al. 2001)
and CT (Abuzallouf et al. 2004) separately.

There was contradictory evidence, from small observational studies, about the benefit of
adding of MRS to MRI

There was consistent evidence, from observational studies, that MRI tumour stage was a
prognostic factor for PSA relapse (Cheng et al. 2003; D'Amico et al. 2000; Nguyen et al.
2004; Pucar et al. 2004). One of the studies (D'Amico et al. 2000), however, concluded that
MRI tumour staging only added clinically meaningful information for men at intermediate pre-
treatment risk of PSA relapse. MRI tumour stage did not stratify PSA failure risk well enough
to guide clinical decision making for other patients.

Clinical question: Does staging with MRI improve outcomes in men with prostate cancer?

Clinical evidence (see also full evidence review) (2014)

The evidence is summarised in Table 18.
Evidence statements

Biochemical recurrence-free survival

One study (Lavery et al. 2011) provided very low quality evidence of no significant difference
in the proportion of patients experiencing biochemical recurrence between those which had
undergone imaging and those which had not (p=0.50). However, the study was not limited
only to those patients who underwent MRI (18%) and included patients who had received
computerised tomography (81%) and bone scans (73%), with many patients receiving more
than one type of imaging.

Overall survival, treatment-related morbidity, and health-related quality of life

No studies reported overall survival, treatment-related morbidity, or health-related quality of
life.
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Table 18: GRADE profile: Does staging with MRI improve clinical outcomes in men with prostate cancer?

No. of

studies Design
Biochemical recurrence (median follow-up 13.6 months)

1

Risk
of
bias

Cohort None

Inconsistency

Quality assessment

Indirectness

None Very serious'’

Imprecision

Serious?

Other
considerations

None

No. of events

Clinical
staging Relative
Imaging only risk
5/328 3/349 1.77
(1.5%) (0.9%)

Effect
95%
Cl  Absolute Quality
(0.43 7 more per VERY
- 1,000 (from LOW
7.36) 5 fewerto

55 more)

1 The imaging group included patients who had undergone CT and/or bone scans instead of MRI. Only 18% of patients had undergone MRI.
2 Only eight patients in total experienced biochemical recurrence.

Jaoued aejsoud Jo buibeys pue sisoubelq
Juswieal) pue sisoubelp :1eoued 91e1S0.d



Prostate cancer: diagnosis and treatment
Diagnosis and staging of prostate cancer

Cost-effectiveness evidence (see also full evidence review) (2014)

A literature review of published economic evidence identified one relevant paper by
Stadlbauer et al. (2012). Stadlbauer et al. (2012) considered a German and Austrian health
care setting and is written in German. Typically, non-English language studies are excluded
from evidence reviews but, given the paucity of economic evidence in this area, an exception
was made. The study included a cost-effectiveness analysis where effectiveness was
measured using QALYs i.e. a cost-utility analysis. The primary results of the analysis by
Stadlbauer et al. (2012) are summarised in the modified Table 19.

No further health economic analysis was undertaken for this topic because other topics were
deemed to be of greater economic importance and were thus given greater priority.

Study quality and results

Stadlbauer et al. (2012) was considered to be only partially applicable to the guideline
because it was not set in the UK (study considered a German and Austrian health care
setting). In addition, it is unclear whether discounting has been considered in the analysis as
it has not been reported. Likewise, the modelled time horizon was not reported, although it is
presumed to cover the patient’s expected lifetime.

Potentially serious limitations were also identified with the study. Further sensitivity analysis
could have been conducted (particularly probabilistic sensitivity analysis). Furthermore, it
was difficult to verify that the data inputs were drawn from the best available evidence
because of insufficient detail provided in the report (a problem that was exacerbated by the
report being written in a non-English language).

Evidence statements

The results from Stadlbauer et al. (2012) show staging with MRI to be cost-effective in all
modelled scenarios. Furthermore, in the maijority of scenarios, MRI was found to be
dominant i.e. more effective and less costly than standard clinical staging.

However, the study setting and potential methodological problems limit the applicability of
these otherwise strong results. Thus, it is difficult to draw any firm conclusions about the
decision problem under consideration by using the results of this analysis and the cost-
effectiveness of MRI staging remains, to a large degree, uncertain.
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Table 19: Modified GRADE table showing the included evidence (Stadlbauer et al. 2012) comparing methods of clinical staging
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Incremental Incremental Applicability
Study Population Comparators Costs Effects costs effects ICER Uncertainty and limitations
Stadlbaue Hypothetical Therapy Per 12.191 Reference case One-way and multi-way Partly
retal. cohort of patients  without MR patient QALYs sensitivity analyses were applicable.
2012 with confirmed staging cost: conducted on variables of
prostate cancer interest to the authors. Potentially
€18,759 serious
MR staging was found to limitations.
Therapy with  Per 12.289 -€2,635 0.099  Therapy rbneogglrlnelgasrc]:gr?aar::)s with
MR staging patient QALYs QALYs  with MR .
i .. the exception of one
cost: staging is -
. analysis where the cost of
dominant
prostate surgery was
€16,125 substantially reduced.

Comments: Study was written in the German language and would not typically be included in the evidence review. However, given the absence of

any other papers in the area, an exception has been made.
Possible that some errors were made in translating the document.

However, even in this
scenario MR staging was
still cost-effective with an
ICER of €3,245 per
QALY.
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Recommendations No recommendations were made

Relative value placed  Overall survival, biochemical recurrence-free survival, treatment related
on the outcomes morbidity and health related quality of life were considered the most
considered important outcomes to identifying if staging with MRI improves outcomes

in men with prostate cancer.

Of these outcomes, only biochemical recurrence-free survival was

reported.
Quality of the The evidence for biochemical recurrence-free survival was assessed by
evidence GRADE as very low to low quality.

A variety of limitations were identified with the evidence. Only 18% of
patients had undergone MRI, the rest had received a CT scan, bone scans
or both. This made it difficult to extrapolate the results for MRI to the whole
population. In addition the study used endorectal coil MRIs which are no
longer commonly used.

Only low risk patients were included in the study, so the effect of staging
with MRI on men within other risk groups was unclear. The median follow-
up was very short (14 months), so there was uncertainty of the relative
benefits and disbenefits of imaging versus clinical staging. There was also
a lack of precision — the study was not powered to detect a statistically
significant difference between interventions as only a total of eight patients
had biochemical recurrence.

Trade-off between The GDG agreed that the limitations of the evidence and the lack of useful
clinical benefits and outcomes reported, meant it was not possible to make recommendations.
harms

Other considerations The GDG agreed it was not possible to recommend further research in this
area because the trial would need to include a comparative arm of patients
who did not have MRI. This could not be ethically recruited.

Clinical question: In which patients with prostate cancer will MRI staging alter treatment?

Clinical evidence (see also full evidence review) (2014)

Study quality and results

Four studies reported change in management following MRI, 23 reported change in staging
following MRI, and eight reported the diagnostic accuracy of both clinical and MRI staging,
using radical prostatectomy as reference standard. All studies were of low to very low quality
evidence, with most (96%) considered unrepresentative of the patients who would receive
MRI in practice. Many (68%) of the studies also used MRI as the reference standard which
may not have classified the target condition correctly. A number of pre-specified sub-groups
were available for analyses.

Evidence statements

Change in management

Two studies found a change in the management of radiotherapy strategy following MRI in
31% and 9% of patients. Two further studies found a change in surgical procedure in 44%
and 30% of patients following MRI respectively.
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Change in stage

All studies found reported MRI to result in up-staging of a proportion of their patients, ranging
from at least 5% to 100% of all patients. Where reported, MRI also resulted in down-staging
of between 5% and 19% of patients.

In studies of patients with clinically localised disease, the number of patients staged as T3
increased from none to 14% - 61% at MRI (where reported). In five (46%) of the studies all
patients clinically staged as T1 were up-staged, some of which became stages T3a and T3b
on MRI.

One study reported results for patients found to have stage T2 and T3 at radical
prostatectomy; of 41 stage T2 patients, 63% and 83% were correctly staged clinically and by
MRI respectively. Of the 21 stage T3 patients, 0% and 33% were correctly staged clinically
and MRI respectively (Brown et al. 2009).

One study (Cirillo et al. 2008) reported the change in stage at MRI for different risk groups.
Of the 82 low risk patients (PSA < 10 ng/ml or Gleason 2-6), 34% were re-staged (32% up-
staged and 2% down-staged). Of 44 intermediate risk patients (PSA 10-20 ng/ml or Gleason
7), 48% were re-staged (43% up-staged and 5% down-staged). Of 17 high risk patients (PSA
> 20 ng/ml or Gleason 8-10), 65% were re-staged (47% up-staged and 18% down-staged).

One study only included patients with PSA < 10 ng/ml and found that all 56 were staged as
T2 at DRE, while at TRUS 35 (63%) were found to be T2 and 21 (38%) were T3 (Presti et al.
1996). However at MRI, 19 (34%) were staged as T2 and 37 (66%) were staged as T3.

One study reported results for patients with Gleason 6 or 7-10 at biopsy (Brown et al. 2009).
Of the 30 patients with Gleason score of 6, 21 (70%) versus 0 were staged as T1, 9 (30%)
versus 26 (87%) were staged as T2, and 0 versus 4 (13%) were staged as T3 clinically or by
MRI respectively. Of the 32 patients with Gleason score of 7-10, 15 (47%) versus 0 were
staged as T1, 17 (53%) versus 22 (69%) were staged as T2, and 0 versus 10 (31%) were
staged as T3 clinically or by MRI respectively.

Diagnostic accuracy

Four studies found that MRI was not consistently more sensitive, specific or accurate than
staging by DRE or TRUS. Six studies found MRI to be more sensitive than clinical staging in
identifying patients with extracapsular extension (stage T3a), but not consistently more
specific or accurate. MRI was not consistently more sensitive, specific or accurate than
clinical staging in identifying patients with seminal vesicle invasion (stage T3b).

Three studies of patients with clinically localised disease found MRI to be more sensitive
than clinical staging when identifying extracapsular extension or seminal vesicle invasion, but
not consistently more specific or accurate. One study (Vapnek et al. 1994) found MRI to have
higher sensitivity but lower specificity than DRE or TRUS for overall staging of prostate
cancer, while another (Bates et al. 1997) found MRI to have higher accuracy.

Two studies only included patients with PSA < 10 ng/ml; one found the overall accuracy of
staging to be the same between MRI and TRUS, while both found MRI to be more sensitive
but less specific than TRUS when identifying extracapsular extension and less sensitive
when identifying seminal vesicle invasion but not consistently more specific (Presti et al.
1996; Novis et al. 2011). Another study (Sanchez-Chapado et al. 1997) conducted a
subgroup analysis by PSA level and found MRI to be more sensitive than TRUS in identifying
both extracapsular extension and seminal vesicle invasion in patients with either PSA > 17
ng/ml or PSA < 10 ng/ml.

Two studies only included patients with Gleason < 6; one found MRI to be more sensitive but
less specific than TRUS when identifying extracapsular extension and less sensitive when
identifying seminal vesicle invasion but of similar specificity (Novis et al. 2011). The other
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found MRI to have the same rate of false positives as clinical staging when identifying stage
T3-T4 disease (Ploussard et al. 2011).

Shiavina et al. (2011) only included intermediate- and high-risk patients and found MRI to be
more sensitive but less specific than clinical staging when identifying extracapsular
extension, and to be more sensitive but have the same specificity when identifying seminal
vesicle invasion.

Cost-effectiveness evidence (2014)

A literature review of published cost-effectiveness analyses did not identify any relevant
papers. No further economic modelling was undertaken because identifying those patients
with prostate cancer in whom MRI staging will alter management was a clinical issue and
therefore not appropriate for modelling.

Consider multiparametric MR, or CT if MRI is contraindicated, for
men with histologically proven prostate cancer if knowledge of the
Recommendations T or N stage could affect management. [new 2014]

Relative value placed = The GDG considered the outcomes of change in stage and change in
on the outcomes management to be the most important because these determine treatment
considered options and the treatment plan.

The outcome of diagnostic accuracy was also considered important.
However the GDG noted that most studies reporting this outcome were
over 10 years old, and consequently used old technologies. Those studies
which were contemporary only had small patient numbers. In addition the
studies reporting diagnostic accuracy were limited solely to patients who
had surgery, thereby skewing the population and the interpretation of the
evidence. Consequently the GDG decided to put less weight to the data on
diagnostic accuracy.

Quality of the The evidence for change in management was assessed as low quality.
evidence The evidence on change in stage was assessed as very low quality.

The GDG noted that the studies did not report the time between staging
and the reference standard, meaning the stage of disease could have
progressed during this time. In addition, the exclusion and inclusion criteria
created a study population bias in the data, thereby causing potential
difficulties when interpreting these data.

Trade-off between The GDG noted, based on the clinical evidence, that performing MRI in
clinical benefits and men with biopsy confirmed prostate cancer, can provide additional staging
harms information that may affect treatment options. The GDG agreed that the

staging information provided by MRI could result in a tumour being either
downstaged or upstaged, but the accuracy of this was uncertain.

The GDG acknowledged that if the information provided by MRI resulted in
a T3 tumour being incorrectly downstaged to T2, the treatment intent may
be altered from radiotherapy to surgery inappropriately. However the
clinical experience of the GDG was that the likelihood of this happening
was low.

Conversely if the information provided by MRI resulted in a T2 tumour
being incorrectly upstaged to T3, the treatment intent may be altered to
radiotherapy or hormone treatments, instead of surgery. As a
consequence, the patient would be confined to the morbidity associated
with these treatment options. However, the GDG were not able to quantify
the likelihood of this happening.
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The GDG weighed the risk of potentially downstaging a tumour (resulting
in more treatment options) against the risk of potentially upstaging a
tumour (resulting in reduced treatment options). Given that the GDG
believed the likelihood of downstaging to be low and were not able to
quantify the likelihood of upstaging the GDG agreed to recommend the
use of MRI for staging to assist treatment decisions.

Trade-off between net The GDG noted that the published economic evidence had shown

health benefits and treatment with MR staging to be more effective and less costly than

resource use treatment without MRI staging. However, the GDG acknowledged that the
study was only partially applicable and had serious limitations.
Consequently the GDG agreed there was uncertainty over the results of
this analysis and that they could only recommend MRI for staging be
considered.

Imaging for M-staging

Isotope bone scans can be used to look for bone metastases at the time of presentation. The
positivity rate for bone scans increases with PSA or Gleason score.

Do not routinely offer isotope bone scans to men with low-risk
Recommendation localised prostate cancer. [2008]

Qualifying statement This recommendation is supported by case series evidence and will
reduce unnecessary investigation.

Clinical evidence (2008)

Two systematic reviews (Abuzallouf et al. 2004 and NICE ‘Improving outcomes in urological
cancers’ service guidance, 2002) looked at the role of radioisotope bone scans in the staging
of men with newly diagnosed prostate cancer. Abuzallouf and co-workers summarised bone
scan results by serum PSA level in men with newly diagnosed prostate cancer. Serum PSA
level and risk of a positive bone scan were strongly correlated. The other review (NICE,
2002) concluded that PSA level was the best means of identifying those at risk of a positive
bone scan and that men with PSA less than 10 ng/ml were unlikely to have a positive bone
scan.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

Offer isotope bone scans when hormonal therapy is being deferred
through watchful waiting to asymptomatic men who are at high risk
Recommendation of developing bone complications. [2008]
Qualifying statement In the absence of any evidence there was GDG consensus that making
this recommendation would reduce the risk of patients developing spinal
cord compression.

Clinical evidence (2008)

Searches found no direct evidence about the influence of imaging on the timing of systemic
treatment or frequency of clinical follow-up in men for whom radical treatment is not intended.
Small case series (Noguchi et al. 2003; Yamashita et al. 1993; Knudson et al. 1991) reported
outcomes in men with positive bone scans at presentation. Two of these series (Noguchi et
al. 2003; Knudson et al. 1991) found extensive disease on bone scan was an adverse
prognostic factor for survival. There is observational evidence (Bayley, 2004; Venkitaraman,
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2007) that extensive disease on bone scan is an independent risk factor for spinal cord
compression in men without functional neurological impairment.

Cost-effectiveness evidence (2008)

The literature search identified 213 potentially relevant papers. One of these studies was
obtained for appraisal but it did not contain an economic evaluation. No economic modelling
was attempted because there was considered to be insufficient clinical information on which
to base a model.

Role of PET in staging prostate cancer

Positron-emission tomography (PET) imaging using the radiopharmaceutical agent 18-FDG
does not reliably show primary prostate cancer. This is because of the relatively low
metabolic activity in tumours which are slow-growing and because the radiopharmaceutical
agent accumulates in the bladder, obscuring the prostate. Newer positron-emitting tracers
are under evaluation. These include 11-C acetate which has a high specificity for prostate
cancer 18-F choline or 11-C choline.

Do not offer positron emission tomography imaging for prostate

Recommendation cancer in routine clinical practice. [2008]
Qualifying statement There was a lack of evidence to support the use of PET imaging.
Nomograms

A nomogram is a statistically derived tool which is used to describe the likely course of a
disease using known variables such as diagnostic findings, age and treatment options.
Nomograms have been developed from outcome data on large groups of men with prostate
cancer. Using predictive factors such as T-stage, Gleason score, PSA and histology results
they can be used to estimate the risk of metastatic spread, lymph node involvement or
recurrence following treatment. There is a wide variation in incidence rates between North
America and the UK so that a nomogram developed in a screened population in the USA
may not be wholly relevant to an unscreened population in this country and therefore need to
be used with caution. Most nomograms in current use have been developed on patient
groups outside the UK.

Nomograms may be used by healthcare professionals in partnership
with men with prostate cancer to:

¢ aid decision making
¢ help predict biopsy results
¢ help predict pathological stage

Recommendation ¢ help predict risk of treatment failure. [2008]

Qualifying statement There is good quality evidence to support this recommendation.
When nomograms are used, clearly explain the reliability, validity

Recommendation and limitations of the prediction. [2008]

Qualifying statement In the absence of evidence of improved outcomes, there was GDG

consensus that nomograms are of value in explaining the probable clinical
course to patients.

Clinical evidence (2008)

There is good evidence from observational studies (see evidence review), largely from
outside the UK, that nomograms can identify risks for men with prostate cancer. Most
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nomograms have been developed for use in men with clinically localised disease who are
candidates for radical prostatectomy, and these are also the most widely validated. Although
only one UK validation study was found, some nomograms have been validated in other
western European countries.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.
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Localised prostate cancer

Introduction

Prostate cancer may follow an aggressive course, similar to that of other cancers. However,
many prostate cancers are indolent, and will have no impact on health, even without
treatment. The natural history of prostate cancer diagnosed in the 1970s and 1980s has
been well-described. For example, Albertsen et al. (2005), reporting the long-term outcome
of watchful waiting, found that the 15-year prostate cancer mortality for men with a Gleason
score of 6 was 18—-30%, while their 15-year risk of death from other causes was 25-59%.

The detection of prostate cancers by prostate specific antigen (PSA)° testing has become
increasingly common. PSA testing results in over-detection of cases that might not otherwise
have been detected and their long-term natural history is not yet known. It also introduces a
lead time (the time difference between detection by PSA and clinical presentation in the
absence of PSA testing), which may be of the order of 10 years or more. It follows that the
natural history of PSA-detected prostate cancer will appear more favourable than that of
clinically detected prostate cancer from the pre-PSA testing era. This is an important
consideration for men faced with the choice between conservative management and curative
treatment. In comparison with those with clinically detected disease, men with PSA-detected
cancers will have longer to endure any adverse effects of curative treatment, and longer to
wait for any beneficial effect on survival to emerge.

Predictive factors and risk groups

Several factors have been shown to predict the risk of recurrence after treatment of localised
prostate cancer. These include the Gleason score, the serum PSA level, and the T-stage.
These predictive factors have been used to classify localised prostate cancer into risk
groups, specifically:

e Low-risk PSA < 10 ng/ml and Gleason score < 6, and clinical stage T1-T2a

¢ Intermediate-risk PSA 10-20 ng/ml, or Gleason score 7, or clinical stage T2b

e High-risk® PSA > 20 ng/ml, or Gleason score 8-10, or clinical stage 2T2c (see Chapter 6
for more information on high-risk localised disease).

Urological cancer MDTs should assign a risk category (see table 17,
page 147) to all newly diagnosed men with localised prostate cancer.
Recommendation [2008]

Qualifying statement This recommendation is based on evidence from well-designed cohort
studies.

Clinical evidence (2008)

There is consistent evidence from observational studies that biopsy, Gleason score and pre-
treatment serum PSA level are independent risk factors for lymph node involvement,
treatment failure and death from prostate cancer, in men with clinically localised prostate
cancer. In these studies clinical tumour stage was an independent predictor of treatment
failure but was not consistently associated with death from prostate cancer or lymph node
involvement.

o For more information on PSA please see Appendix A.
P High-risk localised prostate cancer is also included in the definition of locally advanced prostate cancer
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Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

Further research is required into the identification of prognostic

indicators in order to differentiate effectively between men who may
Research die with prostate cancer and those who might die from prostate
recommendation cancer [2008].

The greatest uncertainties in managing prostate cancer area round the

identification of which cancers are of clinical significance and over the

choice of radical treatment, and in which settings they are appropriate.

With the diagnosis of prostate cancer being made more frequently in

asymptomatic men, it is of growing importance to know which of these
Why is this important men are likely to benefit from aggressive treatment.

Treatment decision making

Given the uncertain, and often indolent, natural history of the disease, and the wide range of
management options, treatment decision-making in localised prostate cancer is difficult. This
is further complicated by the conflicting opinions of different doctors, and the risk of
significant treatment-related toxicity. The NICE guidance on “Improving outcomes in
urological cancers” (NICE 2002) recommended a multidisciplinary approach involving
urologists, oncologists and specialist nurses to provide decision support.

The presence of lower urinary tract symptoms (LUTS) of bladder outlet obstruction, linked to
high prostate volume and benign prostatic hyperplasia (BPH), might influence the man’s
choice of treatment option. As well as the clinical factors which define the risk group, the
man’s life-expectancy and his personal values need to be considered. For example, a fit 60
year old man with a typical life-expectancy of 25 years might be more likely to opt for a
curative treatment than an older man with significant co-morbidities and/or a shorter life-
expectancy. Similarly, a man who wanted to have the best chance of living as long as
possible, and was prepared to accept side-effects, might be more likely to opt for curative
treatment than a man who placed a higher value on his quality of life (see Chapter 2).

Initial treatment options

The treatment options for men with localised prostate cancer are:

¢ active surveillance

¢ radical prostatectomy (open, laparoscopic or robotically assisted laparoscopic)
¢ external beam radiotherapy (EBRT)

e brachytherapy (low and high dose rate)

e watchful waiting

¢ high intensity focused ultrasound (HIFU)

e cryotherapy.

Active surveillance

The objective of active surveillance is to avoid unnecessary treatment of men with indolent
cancers, by only treating those whose cancers show early signs of progression and may be
life threatening. Whereas traditional watchful waiting in elderly or infirm men aims to avoid
any treatment at all for as long as possible and excludes radical treatment options, active
surveillance of younger, fitter men tries to target curative treatment on those likely to benefit.
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Active surveillance enables the man’s risk to be re-assessed at regular intervals. In
populations with low rates of PSA testing, risk categorisation may underplay the risk. If it
were possible to identify a very low risk group of men with prostate cancer, these men would
be ideally treated by active surveillance.

Who should have active surveillance?

The determination of a very low risk group of men ideally suited for active surveillance may
take account of life expectancy, tumour stage, pathological characteristics, PSA levels and a
family history of prostate cancer.

Clinical question: Which men with localised prostate cancer should be offered active
surveillance?

Clinical evidence (see also full evidence review) (2014)

Study quality and results

Four analyses from three studies were found which reported on the effectiveness of relevant
prognostic factors to predict biochemical progression or conversion-free survival. One of
which was considered moderate quality (Selvadurai et al. 2013), one low quality (Khatami et
al. 2007) and the other two very low quality evidence (Khatami et al. 2009; Klotz et al. 2010).
All had a median follow-up of more than 5 years and only included patients with a Gleason
score < 7. Two of the studies assessed patients who had undergone active surveillance
followed by radical treatment and were therefore not fully representative of those undergoing
active surveillance in practice. It was also unclear whether one of the studies also included
patients undergoing watchful waiting (Khatami et al. 2007). Two of the studies began
recruitment in 1995 but neither provided information on when recruitment was closed. This
coincides with a period of rapid increase in the number of PSA tests undertaken.

Evidence statements

PSA velocity

One moderate quality study found that a PSA velocity (PSAv)greater than 1.0 ng/ml/year
significantly predicted later conversion to active treatment in patients undertaking active
surveillance, in univariate and multivariate analyses (HR 1.4 95% CI 1.3-1.6 for the latter)
(Selvadurai et al. 2013).

PSA level at diagnosis

One of two analyses of a single very low quality study (Khatami et al. 2009) found initial PSA
level to be a significant predictor of biochemical progression in multivariate analyses (HR
1.86 95% CI 1.19-2.92). A second very low quality study (Klotz et al. 2010) found an initial
PSA > 10 ng/ml did not predict conversion to active treatment in univariate analyses.

PSA density

One moderate quality study found that PSA density (PSAd) did not predict later conversion to
radical treatment in an active surveillance cohort, in univariate or multivariate analyses
(Selvadurai et al. 2013).
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Free-to-total PSA

One low quality study found free-to-total PSA (ftPSA) did not predict biochemical progression
at radical prostatectomy in an active surveillance cohort, using a multivariate model (Khatami
et al. 2007). A second moderate quality study (Selvadurai et al. 2013) found that ftPSA was a
significant predictor of conversion to active treatment in both univariate and multivariate
analyses (HR 0.91 95% CI 0.89-0.95 for the latter).

PSA doubling time

One very low quality study found patients with PSA doubling time (PSAdt) < 3 years to have
8.5-times greater risk of biochemical progression compared with patients with PSAdt = 3
years. However, among patients with a PSAdt < 3 years, the absolute value of PSAdt (0-1, 1-
2 or 2-3 years) was not predictive of biochemical failure after treatment (Klotz et al. 2010).
Two further very low quality studies found conflicting results regarding PSAdt as a predictor
of biochemical progression in multivariate models (accounting for different confouders)
(Khatami et al. 2007; Khatami et al. 2009).

Total cancer length at biopsy

One low quality study found total cancer length at biopsy was not a significant predictor of
biochemical progression at radical prostatectomy in multivariate analyses (Khatami et al.
2007).

Tumour volume

One very low quality study found tumour volume was not a significant predictor of
biochemical progression in multivariate analyses (Khatami et al. 2009).

Gleason score at diagnosis

One very low quality study found Gleason score at diagnosis was not a significant predictor
of biochemical progression in multivariate analyses (Khatami et al. 2009). Two further studies
provided low quality evidence that Gleason score > 6 was a significant predictor of
conversion to active treatment in univariate analyses, however, one study did not find it to be
significant in multivariate analyses (Klotz et al. 2010; Selvadurai et al. 2013).

Clinical stage at diagnosis

Two studies provided low quality evidence that an initial T stage of 2a or greater significantly
predicted later conversion to active treatment in patients undertaking active surveillance, in
univariate analyses. However, Selvadurai et al. (2013) did not find it to be a significant
predictor in multivariate analyses.

Biomarker Ki-67% expression

One very low quality study conducted multivariate analyses and found expression of
biomarker Ki-67% to be a significant predictor of biochemical progression at radical
prostatectomy in an active surveillance cohort (HR 2.49 95% CI 1.07-5.80) (Khatami et al.
2009).

Cost-effectiveness evidence (2014)

A literature review of published cost-effectiveness analyses did not identify any relevant
papers. No further economic analysis was undertaken partly because the selection of
patients who are offered active surveillance is more of a clinical issue than an economic one.
Furthermore, even if the topic was considered a high priority for economic analysis, the
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development of an economic model would have been hindered by the clinical evidence
available. In particular, equivalent risk groups were not applied across clinical trials making it
difficult to pool the clinical data by risk groups.

Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Offer active surveillance (see active surveillance protocol on page
173) as an option to men with low-risk localised prostate cancer for
whom radical prostatectomy or radical radiotherapy is suitable. [new
2014]

Tell men:

¢ about treatment options and their risks and benefits? in an
objective, unbiased manner and

¢ that there is limited evidence for some treatment options.
[new 2014]

Consider active surveillance (in line with the recommendation on
page 173) for men with intermediate-risk localised prostate cancer
who do not wish to have immediate radical prostatectomy or radical
radiotherapy. [new 2014]

Do not offer active surveillance to men with high-risk localised
prostate cancer. [2014]

The GDG considered the outcomes of overall survival, progression-free
survival, conversion-free survival and rates of conversion from active
surveillance to other treatment to be the most relevant in identifying which
men with localised prostate cancer should be offered active surveillance.
The GDG were also interested to determine if there was a specific
subgroup of men with low-risk localised prostate cancer who would
particularly benefit from this treatment option.

The quality of the evidence was low to very low based on a prognostic
studies checklist and only comprised two prospective studies.

The GDG noted the following limitations of the evidence:
e an absence of clinically meaningful endpoints

e high attrition rate

e inclusion of men on watchful waiting in some studies

In addition, because the duration of follow-up in the included studies was
less than 10 years, it was difficult to accurately assess the outcomes of
interest in men who had active surveillance.

Given these limitations the GDG were unable to use the outcomes of
interest when making recommendations. They noted that evidence on
changes in PSA was reported in the trials appraised for this topic. In
clinical practice these changes are used as surrogate predictors of
progression. As a result, the GDG agreed to base their recommendations
on these trials.

9 A decision aid for men with localised prostate cancer is available from NHS Shared decision making.
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Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Other considerations

Research
recommendation

Why is this important

The GDG noted that the evidence had shown Gleason score did predict
future outcome. It was acknowledged that whilst recommending active
surveillance for men with low-risk localised disease would have the
benefits of reducing over-treatment and associated morbidity, it was
possible that some men may be under-treated. However the GDG agreed
that the benefits outweighed the harms in this instance and consequently
recommended that active surveillance should be a treatment option for
men with low-risk localised prostate cancer who are suitable for radical
treatment.

It was noted that some men are currently given advice on treatment
options based on their clinicians’ preferences. The GDG agreed that this
was not appropriate and that a recommendation should be made to
address this issue, based on their clinical experience, that aligned with the
existing Improving Outcomes in Urological Cancer Guidance (NICE, 2002)
and best practice. The GDG acknowledged that whilst providing men with
information on all treatment options may mean that extra support is
needed to help with making a decision and to deal with the consequences
of that decision; the benefits of informed decision making outweighed this.

The GDG were also aware of upward migration in Gleason score following
the International Society of Urological Pathology 2005 consensus meeting
(Epstein et al, 2005). As a result of this a proportion of men who would
have historically been classified as low-risk based on their Gleason score
are now being classified as intermediate risk. The GDG took this change
into account by recommending active surveillance is considered for men
with intermediate-risk localised prostate cancer.

The GDG noted that no relevant, published economic evaluations had
been identified and no additional economic analysis had been undertaken
in this area. It was the opinion of the GDG that an increasing number of
men would have active surveillance as a result of these recommendations.
However, they agreed that any additional costs were likely to be offset by
savings from a corresponding decrease in the number of men having
radical treatment.

Based on the available evidence the GDG were not able to identify a
specific subgroup of men with low-risk localised prostate cancer who
would benefit from active surveillance. The GDG were aware of ongoing
trials in this area, which when published, will hopefully lead to a better
understanding of clinical outcomes. However these trials will not provide
information to accurately risk stratify the outcome of active surveillance at
diagnosis. Consequently the GDG agreed to recommend further research
in this area.

Risk stratification using biomarkers and/or imaging should be
compared to standard clinical risk predictors in men previously
diagnosed with prostate cancer on long-term active surveillance.
Outcomes of interest are overall survival, progression-free survival,
rate of conversion from active surveillance to other treatment,
conversion-free survival and health-related quality of life. [2014]

The optimal strategy for active surveillance is not yet well defined.
Currently many protocols employ repeated biopsies, which carry risk, but
the use of other less invasive tests to predict the risk of progression, such
as biomarkers and radiological findings, has not yet been fully explored
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4.4.1.2 How should active surveillance be performed?

The intention of an active surveillance protocol is to indentify as early as possible those
cancers that require radical treatment. There is currently no consensus as to the optimal
protocol, but typically it involves frequent follow-ups with examinations, PSA testing, imaging
and repeat biopsies. An effective active surveillance protocol would need to take account of
outcomes such as overall and cancer-free survival. However it is recognised that long term
outcome data may not be available.

Clinical question: What is the most effective follow-up protocol for active surveillance?

Clinical evidence (see also full evidence review) (2014)

Study quality and results

The literature searches identified no studies comparing the effectiveness of active
surveillance protocols in use against one another. A systematic review (Dahabreh et al.
2012) was found which summarised the protocols from 16 cohorts of active surveillance in
men with low risk or clinically localised (T1 or T2) prostate cancer (see Table 20). A survey of
active surveillance protocols used by the cancer networks in England and Wales was
undertaken to inform a Delphi consensus.

Evidence statements

Active surveillance protocols in use

A systematic review of the active surveillance protocols found that eligibility was typically
based on Gleason score (12/16 studies), PSA level (10/16) and number of positive biopsy
cores (8/16). Most studies used PSA kinetics, DRE and re-biopsy in the follow up of men on
active surveillance.

Delphi consensus on active surveillance (see also Appendix C, Evidence Review)

The guideline development group felt that the variation in UK active surveillance protocols
indicated a need for standardised protocol. However the group felt that due to the lack of
published evidence about the effectiveness of active surveillance protocols any such
recommendations could not be implemented without first seeking consensus within the
prostate cancer community. For this reason the group decided to use a modified Delphi
formal process (Strauss and Ziegler 1975) to seek consensus about the ideal active
surveillance protocol for low risk localised prostate cancer. The guideline group invited 210
health professionals and patients to participate in the consensus process. In round one 152
respondents took part, 120 took part in round two, and 102 in round three. Details of the
methods used and full results are given in Appendix C of the evidence review.

Following three rounds consensus (defined as agreement between at least two-thirds of
respondents) was reached on several components of the active surveillance protocol (see
Table 21).
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Table 20: Eligibility Criteria and Follow-up Protocols in Studies of Active Surveillance in men with low risk or clinically localised (T1-

T2) prostate cancer (Dahabreh et al. 2012)

AS Cohort or
Centre

Baylor College of
Medicine and
Memorial Sloan-
Kettering Cancer
Center

McGill University

University of
Connecticut Health
Center

Four tertiary care
academic medical
centres

University of Miami

University of
California, San
Francisco

Royal Marsden
Hospital

Johns Hopkins
University

Country

USA

Canada

USA

USA

USA

USA

UK

USA

Year Term Used in
Enrolment Original
Began Article
1984 EM, deferred
therapy
1987 WW, AS
1990 AS
1991 AS
1991 WW, AS
After 1991 AS
1993 AS
1994 AS, EM with

curative intent

Age
(years)

NR

NR

NR

NR

NR

Eligibility Criteria
Gleason PSA Level,

score Hg/L
<7 NR
NR NR
NR NR
<6 <10

<6 <15, 10"

<6 <10
<3+4 <20,<15*
<6 PSAD <
0.15 pg/Lly

Follow up Protocol

PSA Level or
kinetics

PSAV>0.75 ug/Lly

Used but not
specified
Used but not
specified

Used but not
specified

PSA increase of
25%-50% per year
PSAV > 0.75 pg/Lly
PSADT <1y

PSAV > 1.0 pg/Lly
PSADT <4y
PSA kinetics were

not used as triggers
for intervention

DRE

Used

Used

Used

Used

Used

Used

Used

Used

Rebiopsy

Used

Used

Used

Used

Used

Used

Not routine

Used
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AS Cohort or
Centre

Toronto —
Sunnybrook
Regional Cancer
Center

Memorial Sloan-
Kettering Cancer
Center

ProtecT

Dana-Farber
Cancer Institute

Kagawa Medical
University

Cleveland Clinic

PRIAS

PASS

Country

Canada

USA

UK

USA

Japan

USA

Multination
al

USA

Year
Enrolment
Began

1995

1997

2000

2000

2002

2004

2006

2008

Term Used in

Original
Article

WW, AS

AS

Active
monitoring

AS

AS

Surveillance

AS

AS

Age
(years)

NR

NR

NR

NR

50-80

NR

NR

NR

Eligibility Criteria

Gleason PSA Level,

score

<6

<3+4
(if age
270y)

No
Gleason
score 4
or5

NR

<6 with
no
pattern
4

<6

No
Gleason
score 4
or5

<3+3

NR

mg/L
<10

<15 (if age
270 y)

<10

NR

NR

<10
PSAD < 0.2
ug/Lly

NR

Follow up Protocol

PSA Level or
kinetics

PSADT <2y

Protocol changes in
PSADT assessment
or calculation in 1999
and after 2002. In
2005 the group
developed a general
linear mixed model to
aid clinical decision
making

>10 pg/L

Used but not
specified

Used but not
specified

PSADT <2y

Used but not

specified

PSADT 0 - 3y

PSADT < 3y

DRE

Used

Used

Used

Used

NR

NR

Used

Used

Rebiopsy

Used

Used

Not routine

Used

Used

Used

Used

Used
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Abbreviations: AS, active surveillance; DRE, digital rectal examination; EM, expectant management; NR, not reported; PSA, prostate-specific antigen ;PSAV, PSA velocity;
PSAD, PSA density; PSADT, PSA doubling time; WW, watchful waiting; *Different PSA criteria reported in different publications
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Table 21: Active surveillance (AS) protocol for low risk localised prostate cancer: consensus survey results

No prostate re-biopsy BEFORE enrolment on AS

Mp-MRI should be done BEFORE enrolment on AS

Routine prostate re-biopsy should be done during AS
Frequency and timing of routine re-biopsy during AS

Routine mp-MRI should be done during AS

Re-biopsy should be done following clinical/radiological changes
Mp-MRI should be done following clinical changes

MRI, PSA or DRE during AS are useful in deciding whether a re-biopsy should be done
PSA should be measured during AS

PSAv and PSAdt be should be calculated during AS

How often should PSA be measured during AS?

PSA can be monitored in primary care (under certain conditions)
DRE should be done during AS

How often should DRE be done during AS?

When could the frequency of AS be reduced?
Key: x consensus not reached; // consensus reached; 1 consensus on parts of this item; - item not included in survey round

X X X X X X X =

D Bl = =

Survey round
2
I
I
I

I
I
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Cost-effectiveness evidence (2014)

A literature review of published cost-effectiveness analyses did not identify any relevant
papers. Despite this being an area of high economic importance, further economic analysis
was not undertaken primarily because of concerns about the feasibility of building a model in
this area. The lack of clinical evidence available coupled with inconsistency amongst the
active surveillance protocols used in studies makes it very difficult to pool and compare

strategies.

Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Consider using the following protocol for men who have chosen
active surveillance:

Timing Tests?

At enrolment in active | Multiparametric MRI if not previously
surveillance performed

Year 1 of active Every 3-4 months: measure PSAP
surveillance Throughout active surveillance: monitor

PSA kinetics®
Every 6-12 months: DRE*
At 12 months: prostate re-biopsy
Years 2—4 of active Every 3-6 months: measure PSAP
surveillance Throughout active surveillance: monitor
PSA kinetics®
Every 6-12 months: DRE ¢
Year 5 and every year Every 6 months: measure PSA®
thereafter until active Throughout active surveillance: monitor
surveillance ends PSA kinetics®
Every 12 months: DRE ¢
a If there is concern about clinical or PSA changes at any time during active
surveillance, reassess with multiparametric MRI and/or rebiopsy
b May be carried out in primary care if there are agreed shared-care protocols and
recall systems
¢ May include PSA doubling time and velocity
d Should be performed by a healthcare professional with expertise and confidence
in performing DRE
[new 2014]

The GDG considered the outcomes of overall survival, progression-free
survival, biochemical disease-free survival, conversion free survival,
surveillance-related morbidity, surveillance-related mortality, treatment-
related morbidity, treatment-related mortality, adverse events and health-
related quality of life to be the most important in determining the most
effective active surveillance protocol.

The only outcome reported in the evidence reviewed was biochemical
recurrence-free survival.

The GDG noted that only one comparative study had been identified by
the literature search. This reported the outcome of biochemical
recurrence-free survival but was assessed by GRADE as very low quality.

They also noted the systematic review of published active surveillance
protocols were mostly from outside the UK, making it difficult to extrapolate
to the UK healthcare setting where PSA testing is less common and where
the consequent stage migration has not occurred.

The GDG also noted that the results of the active surveillance protocol
survey conducted across UK Cancer Networks demonstrated wide
variations in the protocols used.
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Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Other

Recommendation
Qualifying statement

The GDG agreed that it was not possible to recommend a specific protocol
for active surveillance based on this evidence as there was too much
variation. They therefore decided to conduct a Delphi consensus exercise
with stakeholders to see if it was possible to get consensus on what an
active surveillance protocol should include.

The results of the Delphi consensus exercise are very low quality evidence
about the effectiveness of active surveillance protocol because they are
based on opinion. The GDG acknowledged that consensus had not been
achieved on certain elements of the protocol, particularly related to
frequency and timing of tests/investigations. However the GDG decided
that conducting further rounds of surveys was unlikely to resolve this. The
GDG therefore agreed to recommend an active surveillance protocol
which allowed flexibility in areas where consensus had not been achieved.

The GDG agreed that recommending a protocol for active surveillance
would help to standardise current clinical practice and remove variation,
which would benefit both men and clinicians and provide an audit standard
for active surveillance. The GDG agreed that the protocol recommended
was likely to result in a reduction in the frequency of prostate biopsies and
the morbidity associated with this. In addition the recommended protocol
may reduce hospital led follow-up.

The GDG acknowledged that because the protocol would be based on the
results of the Delphi consensus exercise, due to a lack of evidence from
clinical trials, there was uncertainty over its effectiveness. However they
considered the benefits of standardising practice would outweigh this
potential harm.

The GDG noted that no relevant, published economic evaluations had
been identified and no additional economic analysis had been undertaken
in this area. It was the opinion of the GDG, based on their clinical
experience that the recommendations would lead to fewer biopsies being
undertaken but an increase in the number of MRIs. However the GDG
were unsure of the net effect because there is no consistency in the
protocols used for active surveillance.

The GDG acknowledged that there was uncertainty about how to interpret
the results obtained from the tests recommended in the protocol. Because
the Delphi consensus exercise and the evidence review had not looked at
this issue, the GDG were not able to give specific guidance on what PSA
changes or what findings on DRE should prompt a particular course of
action. However, they agreed, based on their clinical experience that
clinical or PSA changes should prompt expert re-assessment.

Offer radical treatment men with localised prostate cancer who have
chosen an active surveillance regimen and who have evidence of
disease progression. [2008, amended 2014]

The decision to proceed from an active surveillance regimen to
radical treatment should be made in the light of the individual man’s
personal preferences, comorbidities and life expectancy. [2008]

These recommendations are made on the basis of GDG consensus
supported by cohort and observational studies.

Clinical evidence (2008)

A systematic review (Martin et al. 2006) compared definitions of disease progression and the
rate at which men abandoned active surveillance. Individual studies defined disease
progression using a combination of biochemical, histological and clinical criteria. Studies
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differed in their criteria for biochemical and histological progression. There was no evidence
about the effect of definition of disease progression on outcomes.

The short follow-up and small sample sizes in these series meant relatively few disease
progression events, and attempts to identify predictive factors for progression were unreliable
A rapidly rising PSA was generally accepted as an indication for treatment, but there was no
consensus on the definition of biochemical progression that should trigger radical treatment.
High grade disease on prostate re-biopsy, increase in clinical tumour stage and the
emergence of urinary symptoms were indications for intervention in some of the series.

Cost effectiveness evidence (2008)

The literature search on the indications for stopping active surveillance identified 53
potentially relevant papers, but none were obtained for appraisal as they did not include any
economic evaluations. No economic modelling was attempted because there was considered
to be insufficient clinical information on which to base a model.

Surgery versus radiotherapy

Radical prostatectomy involves removal of the entire prostate gland and seminal vesicles.
Surgery has been traditionally performed by an open retropubic or perineal approach. The
risks associated with surgery include incontinence, erectile dysfunction (see section 4.5) and
the chance of involved surgical margins. Recently, laparoscopic or robotically assisted
techniques have shortened inpatient stays and reduced blood loss. Radical prostatectomy is
a major operation that is typically only offered to fitter men without co-morbidities.

External beam radiotherapy is the most common treatment in the UK for men diagnosed with
localised prostate cancer. It is usually preceded by a period of hormonal therapy, and is
given in daily fractions over 4—8 weeks as an outpatient. The side effects of this treatment
can include alteration in urinary and bowel function and erectile dysfunction (see section 4.5).

Offer radical prostatectomy or radical radiotherapy to men with
intermediate-risk localised prostate cancer. [2008]

Offer radical prostatectomy or radical radiotherapy to men with high-
risk localised prostate cancer when there is a realistic prospect of
Recommendations long-term disease control. [2008]
Qualifying statement There is no strong evidence for the benefit of one treatment over another.
Relatively little health gain is required for these interventions to become
demonstrably cost-effective.

Clinical evidence (2008)

Radical prostatectomy

Evidence comes from a randomised trial comparing radical prostatectomy and watchful
waiting (Bill-Axelson et al. 2005; Steineck et al. 2002), in men with localised, well to
moderately-well differentiated prostate cancer. Overall mortality, within 10 years of follow-up,
was lower in men treated with radical prostatectomy than in those managed with watchful
waiting: 27.0% versus 32.0% respectively (Bill-Axelson et al. 2005). Similarly, the rate of
death from prostate cancer within 10 years of follow-up was lower in the radical
prostatectomy group than in the watchful waiting group (9.6% vs. 14.9% respectively).
Erectile dysfunction and urinary incontinence, however, were significantly more likely in the
radical prostatectomy group (Steineck et al. 2002).

© National Collaborating Centre for Cancer
181



Prostate cancer: diagnosis and treatment
Localised prostate cancer

Two small randomised trials compared radical prostatectomy with radiotherapy in men with
locally advanced prostate cancer (Akakura et al. 2006) and in those with clinically localised
prostate cancer (Paulson et al. 1982). The applicability of the trials is limited due to
methodological problems (Paulson et al. 1982; Akakura et al. 2006) and use of adjuvant and
neoadjuvant hormonal therapy in all patients (Akakura et al. 2006).

Radical radiotherapy

No randomised trials comparing external beam radiotherapy with watchful waiting were
found. Evidence about outcomes after external beam radiotherapy comes from observational
studies, or from randomised trials comparing radiotherapy techniques. A systematic review
(Nilsson et al. 2004) included 26 retrospective observational studies (17,018 patients)
reported outcomes after conventional external beam radiotherapy. Cost-effectiveness
evidence (2008) (see also Appendix D)

The literature search identified 1,532 papers that potentially estimated the cost-effectiveness
of brachytherapy, cryotherapy, HIFU, radical prostatectomy, EBRT, intensity modulated
radiotherapy (IMRT), watchful waiting and active surveillance for men with localised prostate
cancer. One hundred and thirty-six papers were obtained for appraisal and four full economic
evaluations were subsequently identified and reviewed (Horwitz et al. 1999; Hummel et al.
2003; Calvert et al. 2003, Konski et al. 2006 and Buron et al. 2007).

The first of these studies (Horwitz et al. 1999) compared 3D conformal radiotherapy with
conventional techniques in a US setting, but was only available as an abstract and thus was
not reviewed any further. The most recent study, by Konski et al. (2006) compared 3D
conformal radiotherapy with IMRT. The main limitation with this study was that differences in
treatment effect were estimated using non-randomised studies, and few details of the
literature search used to identify the non-randomised studies were provided. The remaining
two studies were both performed in the UK (Hummel et al. 2003; Calvert et al. 2003).
Hummel et al. (2003) assessed the costs and effects of a number of different treatment
options, including active surveillance and radical prostatectomy, from a NHS perspective.
Health outcomes were expressed in terms of quality-adjusted life-years (QALYs) and a
Markov model was used to assess the stream of costs and QALY's over a patient’s lifetime.
However, a core assumption within the analysis was that the treatment options did not differ
in terms of altering the progression of the underlying prostate cancer, as little clinical
evidence was available to prove otherwise. More specifically, no suitable randomised control
trials (RCTs) were available with which to estimate the relative treatment effects. Thus,
differences in treatment effect were only estimated in terms of expected side-effect profiles,
although again, it should be noted that none of this evidence was derived from randomised
trials.

While the baseline estimates suggested brachytherapy was cost-effective compared to active
surveillance and radical prostatectomy, the authors concluded that this finding was not robust
given the significant uncertainty surrounding the relative side effect profiles for the various
treatment options. Moreover, different assumptions regarding the effect of treatment on the
underlying prostate cancer also led to potentially different policy conclusions.

The economic evaluation by Calvert et al. (2003) compared policies of watchful waiting with
radical prostatectomy in 60-year-old men with Gleason scores of 5-7". Costs were
considered from a NHS perspective and the analysis was based on a Markov model. Health
outcomes were expressed in terms of life-years gained and QALYs, the latter by adjusting
expected survival for changes in health-related quality-of-life in terms of the underlying
prostate cancer and adverse effects of treatment such as incontinence and impotence.

r Calvert et al. (2003) did include a third treatment option, a selection-based management option using DNA-
ploidy as a marker of disease progression. However, as this option was considered to be experimental, it is
not expanded upon in this paper.
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The baseline results of the analysis suggested that watchful waiting was less costly and
more effective than radical prostatectomy (that is, it produced more QALYs). However, it
should be noted that the number of QALY's gained per patient was almost equivalent for the
two management options suggesting that gains in survival attributable to radical
prostatectomy were more than offset by increases in the incidence of post-operative
complications. Moreover, none of the effectiveness evidence incorporated into the model
was based on the results from RCTs, thus, it is difficult to have complete confidence in the
robustness of the results.

The evaluation by Buron et al. (2007) compared the costs and benefits of (interstitial)
brachytherapy with radical prostatectomy for men with a mean Gleason score of
approximately 6. The evaluation was performed from a (French) societal perspective. The
results suggested that the mean societal costs of the two treatment options were similar
(Euros 8,000-8,700) but that their side-effect profiles differed, with some domains favouring
radical prostatectomy, and others favouring brachytherapy. However, there were a number of
significant limitations with the analysis: 1) changes in health-related quality-of-life were not
measured using a utility-based instrument (meaning it is unclear which, if either treatment,
was to be preferred on quality-of-life grounds); 2) patients in the study were not randomised
to the treatment options and 3) the treatment options were assumed to be clinically
equivalent in terms of the progression of the underlying prostate cancer.

In terms of developing the understanding of the cost-effectiveness of the treatment options
for men with localised prostate cancer, there are arguably two main limitations with the
existing literature. Firstly, only the evaluation by Hummel et al. (2003) attempted to assess
the cost-effectiveness of more than two treatment options, when a number of other options
exist. Secondly, none of the studies incorporates information from a more recently published
RCT that compared radical prostatectomy versus watchful waiting (Bill-Axelson et al. 2005).
Thus a new economic model was developed for this guideline that attempted to address
these two issues.

De novo economic evaluation

The primary aim of this economic evaluation was to assess the cost-effectiveness of watchful
waiting versus radical prostatectomy using published results from the single RCT. A
secondary objective in the absence of RCT evidence, was to estimate how effective other
therapies (brachytherapy, standard external beam radiotherapy, intensity modulated
radiotherapy, HIFU and cryotherapy) would need to be in order to be considered cost-
effective, by conducting a threshold analysis on the number of additional QALY's that were
required to achieve certain willingness-to-pay thresholds for a given value of one additional
QALY. The economic evaluation was based on a Markov model, and performed from a NHS
cost perspective. Health outcomes were expressed in terms of QALYs and the model was
run over 20 1-year periods. Over the period, hypothetical patients could remain with localised
disease, be free from prostate cancer, develop metastatic disease or die (from prostate
cancer or other age-adjusted causes). The costs of treatment and the probability of adverse
effects following treatment (and their associated impact on health-related quality-of-life
[HRQoL] and cost) were amongst the variables included in the analysis. Information on the
relative effectiveness of radical prostatectomy compared with watchful waiting was derived
from Bill-Axelson et al. (2005). Cost and utility data were mostly derived from the published
literature. The possibility and outcomes of adverse events were also included in the model.

Results

When the side-effects associated with the treatment strategies were excluded, radical
prostatectomy was associated with incremental cost-effectiveness ratios (ICERs) of less than
£10,000, both in terms of life-years gained and QALYs (Table 22). However, when the
possibility and consequences of post-operative complications were included in the analysis,
watchful waiting was shown to be the less costly and more effective option. That is,
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increases in life expectancy and increases in health related quality of life (HRQoL)
associated with a slower progression of the underlying prostate cancer were more than offset
by reductions in HRQoL as a result of surgery-related side effects. However, deterministic
sensitivity analysis suggested that this result was extremely sensitive to different
assumptions regarding the probability of experiencing surgery-related side effects, their
duration and their associated disutilities. Thus, it is difficult to attach much confidence to the
results as small changes to the underlying parameters and assumptions arguably lead to
different decisions regarding the most economically preferable management option.

Table 22: Baseline incremental cost-effectiveness ratios

Cost LY QALYs1 QALYs2
WW £6185 9.69 6.96 6.63
RP £10,619 10.19 7.52 6.36
ICER £8868 £7918 Dominated

RP, radical prostatectomy; WW, watchful waiting; ICER, incremental cost-effectiveness ratio

In QALYs1, there is 0 probability of complications following treatment whereas in QALYs2, the additional
probabilities of urinary obstruction, urinary leakage and impotence are assumed.

The figure in bold represents the main baseline result. In this instance, RP is more costly and less effective than
WW, thus it is ‘dominated’.

Threshold analysis was conducted in order to see how effective, in terms of extra QALYSs,
other therapies (brachytherapy, standard external beam radiotherapy, intensity modulated
radiotherapy, HIFU and cryotherapy) would need to be in order for them to be cost-effective
(compared to watchful waiting). The analysis showed that the remaining treatment options
would need to produce between 0.07 and 0.28 additional QALYs compared to watchful
waiting in order for them to be considered cost-effective at the £30,000 per additional QALY
level® Table 23).

Table 23: Results from the threshold analysis over a 20 year period compared to
watchful waiting using a willingness-to-pay for an extra QALY of £30,000.

Expected cost of Required QALY Equivalent health
Treatment treatment increase* gain in months**
External beam £8,288 0.07 1
Brachytherapy £10,992 0.16 2
HIFU £12,188 0.20 24
Cryotherapy £12,630 0.21 2.6
IMRT £14,688 0.28 34

IMRT — intensity modulated radiotherapy; HIFU — high intensity focused ultrasound

*Required to achieve a cost per QALY gained of £30,000 compared with watchful waiting.

**For example, external beam radiotherapy would have to produce 1 extra month of perfect health over a 20 year
period compared to watchful waiting for it to be considered cost-effective, which is itself equivalent to 0.07 QALYS.

This was calculated as follows: 1 day of perfect health = 1/365 = 0.002739. 0.07 QALYs/0.002739 =
approximately 1 month.

Summary

The results from this analysis suggest that the cost-effectiveness of radical prostatectomy is
highly dependent on the choice of health outcomes included in the analysis. If only patient
survival is considered, then radical prostatectomy is arguably cost-effective. However, when

s In the economic evidence for the 2008 recommendations, the 2008 GDG used a threshold of £30,000 per
QALY to assess cost-effectiveness, which is the upper boundary of NICE’s cost-effectiveness threshold.
However, in the economic evidence for the 2014 recommendations, the GDG used a cost-effectiveness
threshold of £20,000 per QALY to assess cost-effectiveness, which is the lower boundary of the cost-
effectiveness threshold used by NICE.
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quality-of-life considerations with respect to both the underlying prostate cancer and
treatment-related side effects are included, watchful waiting becomes a more desirable
option both in terms of expected costs and quality-adjusted survival. This said, the sensitivity
analysis showed that small changes to the underlying assumptions (specifically) regarding
the probability and duration of treatment-related adverse effects, dramatically altered the
incremental cost-effectiveness ratio. Thus, the results from the analysis were not considered
to be robust. It is anticipated that evidence from the ongoing Men After Prostate Surgery
(MAPS) trial (https://www.charttrials. abdn.ac.uk/maps/faq.php) and Prostate testing for
cancer and Treatment (ProtecT) trial (http://www.hta.nhsweb.nhs.uk/project/1230.asp) will
contribute significantly to any update of this model, as both are collecting adverse event data
associated with treatment options for men with localised prostate cancer, including radical
prostatectomy.

In the absence of RCT data, threshold analysis was undertaken to assess how effective
other treatments (brachytherapy, standard external beam radiotherapy, intensity modulated
radiotherapy, HIFU and cryotherapy) would need to be in order to be considered cost-
effective. The analysis showed that relatively modest increases in QALY's were needed to be
cost-effectiveness at a £30,000 per additional QALY level, thus while there is no direct
evidence to support the cost-effectiveness of these treatments, the scope for them to be
cost-effective is arguably large. It is also conceivable that if they are associated with fewer
adverse events compared to watchful waiting/radical prostatectomy, yet do not confer better
outcomes in terms of progression of the underlying prostate cancer, there is still potential for
them to be cost-effective.

Radical prostatectomy

Clinical question: Which is the most effective radical prostatectomy method for prostate
cancer: retropubic, transperineal, laparoscopic or robot-assisted laparoscopic radical
prostatectomy?

Clinical evidence (see also full evidence review) (2014)

Evidence statements

The evidence for all outcomes is summarised in Tables 24 - 26. A Health Technology
Assessment (HTA) (Ramsey et al. 2012) was identified and results combined with relevant
studies published since.

Overall survival

One study provided very low quality evidence of no deaths following either open (OP) or
laparoscopic (LP) (time of follow-up not reported). Three very low quality studies reported the
prevalence of death following OP and robot-assisted laparoscopic prostatectomy (RALP) at
varying time points with conflicting results (follow-up ranging from 30 days to 1.5 years). Four
very low quality studies found no deaths following either LP or RALP (follow-up 3-12 months
where reported).

Biochemical disease-free survival

Ten studies provided very low quality evidence of PSA recurrence following LP compared
with OP with varying results over a wide range of follow-up durations. Three of these
provided comparable data which could be combined in a meta-analysis, which found no
significant difference in risk of biochemical recurrence at 12 months following LP compared
to OP (p=0.70).
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Nine studies provided very low quality evidence of PSA recurrence following RALP
compared with OP, again varying in length of follow-up and findings. Three of these provided
data suitable for inclusion in a meta-analysis, which found a borderline significantly lower rate
of biochemical recurrence at 12 months following RALP. The relative risk (RR) of 0.70 (95%
Cl1 0.50-0.99) suggests that for every 100 patients undergoing radical prostatectomy, three
fewer would experience biochemical recurrence at 12 months if a RALP technique was used.

One very low quality study found no significant difference in PSA recurrence between LP and
RALP groups at 3 months (Wolanski et al. 2012). One low quality study found no significant
difference at 5 years (Magheli et al. 2011) and one at a mean of 4.1 years (Drouin et al.
2009). Six studies of very low quality were included in a network meta-analysis in 2010
(Ramsey et al. 2012) but no evidence of a difference between the two techniques was found.
No new studies have been published reporting this information since 2010.

Treatment-related morbidity (transfusion rate)

Eighteen studies provided low quality evidence of a significantly lower rate of blood
transfusion in patients undergoing LP compared to OP. Seventeen studies provided data in a
format which could be included in a meta-analysis, this found an relative risk (RR) of 0.29
(95% CI1 0.19-0.45) suggests that for every 100 patients undergoing radical prostatectomy,
41 fewer would need a blood transfusion if a laparoscopic technique was used.

Thirteen studies provided low quality evidence of a significantly lower rate of the blood
transfusion during and following RALP compared with OP. The RR of 0.29 (95% CI 0.19-
0.43) suggests that for every 100 patients undergoing radical prostatectomy, 11 fewer would
need a blood transfusion if a RALP technique was used.

Ten studies provided very low quality evidence of blood transfusion rates in patients
undergoing RALP compared with LP; findings varied across the studies. Nine of the studies
provided suitable data for a standard meta-analysis, this found no significant difference in
blood transfusion rates between RALP and LP (p=0.52). Thirty studies of very low quality
were included in a network meta-analysis in 2010 but no evidence of a difference between
the two techniques was found (Ramsey et al. 2012). Following restriction of the network
meta-analysis to studies at low risk of bias there remained no significant difference. None of
the four studies published since 2010 have found a significant difference in blood transfusion
rates.

Adverse events (incontinence, erectile dysfunction)

A variety of different definitions and timescales for incontinence and erectile dysfunction were
used in the studies, making comparisons difficult. Eleven studies compared incontinence
following LP to OP; results were inconsistent. Four studies of very low quality provided data
which could be included in a meta-analysis, which found no significant difference in
incontinence rates between LP and OP at 6 months (p=0.27). Five studies of very low quality
were included in a meta-analysis which found no significant difference in incontinence rates
between LP and OP at 12 months (p=0.32). Eight studies compared erectile dysfunction
following LP to OP; results were inconsistent. Two studies of very low quality were included
in @ meta-analysis and found a significantly lower rate following LP compared to OP at 6
months. The RR of 0.74 (95% CI 0.58-0.94) suggests that for every 100 patients undergoing
OP, 17 less would experience erectile dysfunction if they had undergone LP. Five studies of
very low quality were included in a meta-analysis which found no significant difference in
incontinence rates between LP and OP at 12 months (p = 0.63).

Seven studies compared incontinence following RALP to OP; results were inconsistent. Two

studies of low quality reported incontinence at 6 months following radical prostatectomy; one

of which found a significantly lower rate following RALP compared to OP. Five studies of very
low quality provided data which could be included in a meta-analysis, which found no
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significant difference in incontinence rates between RALP and OP at 12 months (p=0.08).
Seven studies compared erectile dysfunction following RALP to OP; results were
inconsistent. Four studies of very low quality were included in a meta-analysis and found a
significantly lower rate following RALP compared to OP at 12 months. The RR of 0.61 (95%
Cl 0.41-0.91) suggests that for every 100 patients undergoing OP, 15 fewer would
experience erectile dysfunction if they had undergone RALP.

Eight studies of very low quality compared incontinence following RALP to LP. Two of the
studies provided data which could be included in a meta-analysis, which found no significant
difference in incontinence rates following RALP compared to LP at 12 months (p=0.31). Ten
studies of very low quality were included in a network meta-analysis in 2010 but no evidence
of a difference between the two techniques at 12 months was found (Ramsey et al. 2012).
Neither of the two studies published since then found a significant difference in incontinence
at 12 months. Five studies of very low quality compared erectile dysfunction following RALP
to LP. One study found higher rates of erectile dysfunction at 3 months following RALP
compared to LP (Joseph et al. 2005), one found higher rates following LP (Fiori et al. 2012),
and two studies reported similar rates (Wolanski et al. 2012; Stolzenburg et al. 2013).
Another study found higher rates of erectile dysfunction at 12 months following LP compared
to RALP (Asimakopoulos et al. 2011).

Health-related quality of life

A variety of different tools and timescales for health-related quality of life were used in the
studies, making comparisons difficult. Nine studies compared quality of life between patients
undergoing LP and OP; results were inconsistent. Two studies of very low quality using the
University of California, Los Angeles prostate cancer index (UCLA-PCI) could be combined
in @ meta-analysis and found no significant difference in urinary function, urinary bother,
sexual function, or sexual bother at 6 or 12 months. Two studies of very low quality using the
SF-36 were included in a meta-analysis and found no significant difference in physical
function, role limitation, bodily pain, mental health, or general health perception at 6 or 12
months.

Four very low quality studies compared quality of life between patients undergoing RALP or
OP. One study (Mirza et al. 2011) found no significant difference in scores following either
open retropubic or perineal prostatectomy compared to RALP in urinary, bowel, hormonal,
sexual summary, or sexual function using the EPIC. Another study (Tewari et al. 2003) found
VAS-assessed post-operative pain to be significantly higher on the day following OP than
following RALP (p<0.05). A third study (Ball et al. 2006) found no significant difference in the
proportion of patients meeting their baseline scores in urinary function, urinary bother, sexual
function, or sexual bother at 6 months. While another study (Malcom et al. 2010) used the
UCLA-PCI and found minimal differences in urinary function, urinary bother, sexual function,
and sexual bother scores during 36 months of follow-up.

Four studies provided low quality evidence of a difference in quality of life between patients
undergoing RALP and LP. Miller et al. (2007) found a significant difference in the physical
component of the SF-12 between the two groups at 6 weeks (MD 3.6 95% CI 2.6-4.6) but not
the mental component. Ball et al. (2006) found a significant difference in the proportion of
patients reaching their baseline score of sexual function at 6 months in favour of RALP using
the UCLA-PCI, but not in those reaching the baseline score of sexual bother, urinary
function, or urinary bother. While Berge et al. (2013) also used to UCLA-PCI and found no
significant difference in urinary function change from baseline between RALP and LP at 12 or
36 months, or in sexual function at 12 months. Willis et al. (2012) found no significant
difference in the urinary function summary score or urinary function, urinary bother, sexual
function, or sexual bother subscales of the EPIC between RALP and LP at 12 months.
However, there was a borderline significant difference in the urinary irritative/obstructive
subscale at 12 months (MD -3.1 95% CI -5.9 to -0.3) in favour of LP.
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Operating time

Twenty-one studies provided very low quality evidence of a significantly longer operating
time for LP compared to OP. Nineteen of the studies provided data which could be included
in @ meta-analysis, which reported a significant mean difference of 73 minutes (95% CI 55-
91) between the two techniques, in favour of LP (p<0.001).

Twelve studies provided very low quality evidence of a difference in operating time between
RALP and OP; findings were inconsistent. All of the studies were included in a meta-analysis
which reported no significant difference in operating time between the two techniques (p =
0.06).

Fifteen studies provided very low quality evidence of a difference in operating time between
RALP and LP; findings were inconsistent. Fourteen of the studies provided data which could
be included in a standard meta-analysis, which reported no significant difference in operating
time between the two techniques (p=0.16). Eight directly comparative studies of very low
quality were included in a network meta-analysis in 2010 and found a significant reduction of
12 minutes (95% CI 17-8) when undertaking RALP compared to LP (Ramsey et al. 2012). Of
the studies published since 2010, one showed a significantly shorter time for RALP than LP,
one a significantly shorter time for LP, and the four other studies showed no significant
difference in operating time. However, results should be treated with caution due to
uncertainty in whether robot docking time before commencing surgery was included in the
measured operation time in all studies.

In-patient hospital stay

Eighteen studies provided very low quality evidence of a significant reduction in-patient
hospital stay for LP compared to OP, with a mean difference of 1.4 days less (95% CI -1.7 to
-1.0).

Eleven studies provided very low quality evidence of a longer in-patient stay following OP
compared to RALP in all but one study. Two of the studies provided data which could be
combined n a meta-analysis, which reported no significant difference in hospital stay
between the two techniques (p=0.07).

Seven studies provided very low quality evidence of length of in-patient stay following RALP
and LP; results were inconsistent. Three of the studies were included in a standard meta-
analysis which reported no significant difference between the two techniques (p=0.32).

Positive margins

Twenty-six studies provided very low quality evidence of the proportion of patients with
positive surgical margins following LP and OP; results were inconsistent. Twenty-four of the
studies provided data which could be included in a meta-analysis, which reported a
borderline significant difference in the rate of positive margins between the two techniques.
The OR of 0.89 (95% CI 0.77-1.04) suggests that for every 100 patients two fewer will have
positive surgical margins following LP compared to OP.

Twenty-one studies provided very low quality evidence of the proportion of patients with
positive surgical margins following RALP and OP; results were inconsistent. All of the studies
were included in a meta-analysis which reported no significant difference in the rate of
positive margins between the two techniques (p=0.41).

Seventeen studies provided very low quality evidence of the proportion of patients with
positive surgical margins following RALP and LP; results were inconsistent. All of the studies
were included in a standard meta-analysis which reported no significant difference in the rate
of positive margins between the two techniques (p=0.96). Thirty-seven very low quality
studies were included in a network meta-analysis in 2010 and found a significant OR of 0.69
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(95% CI 0.51-0.96), suggesting that for every 100 patients six fewer will have positive
surgical margins following RALP compared to LP (Ramsey et al. 2012). Of the 11 studies
published since 2010, ten (91%) found no significant difference in positive margin rates
between RALP and LP. However, these results should be treated with caution as none of the
studies reported the same methodology for ascertainment of positive margin status.

Thirty-four very low quality studies provided information on the number of procedures carried
out by participating surgeons. No evidence was found of a trend in the proportion of positive
surgical margins with increasing surgeon experience for either LP or RALP (regression
modeling; R2<0.02%) (Ramsey et al. 2012). There was no evidence that learning contributed
differently to positive margin rates between the two procedures (p=0.76).

Disease-free survival and treatment-related mortality

These outcomes were not reported by any of the included studies.

© National Collaborating Centre for Cancer
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Table 24: GRADE profile: what is the most effective radical prostatectomy method for prostate cancer? Comparison of laparoscopic (LP)
and open (including retropubic and transperineal) (OP) methods

Number of
Quality assessment events Effect
No. of
studies Risk of Other Relative 95%
i Design bias Inconsistency Indirectness Imprecision considerations LP OP risk Cl Absolute  Quality
Overall survival (follow-up not reported)
1(0) Observational None None None Serious'’ None - - - - - VERY
LOW
Disease-free survival
0 (0) - - - - - - - - - - - -
Biochemical recurrence (follow-up: 12 months)
10 Observational  None Serious? None None None 35/323 23/173 RRO0.87 (0.44— 17 fewer VERY
(3) (10.8%) (13.3%) 1.74)  per 1,000 LOW
(from 74
fewer to
98 more)
Transfusion rate (follow-up: 10-65 months)
18 Observational  None None None None None 894 / 1748/ RR0.29 (0.19- 408 fewer LOW
(17) & 1 RCT 3324 3043 0.45)  per 1,000
(26.9%) (57.4%) (from 316
fewer to
365
fewer)

Treatment-related mortality
0 (0) - - - = = = = = = - - -
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Number of

Quality assessment events Effect
No. of
studies Risk of Other Relative 95%
- Design bias Inconsistency Indirectness Imprecision considerations LP OP risk Cl Absolute  Quality
Adverse events: incontinence (follow-up: 6 months)
5(4) Observational None Serious? None Serious? None 96/256 64/249 RR 144 (0.78— 113 more VERY
(37.5%) (25.7%) 2.67) per 1,000 LOW
(from 57
fewer to
429 more)
Adverse events: incontinence (follow-up: 12 months)
8 (5) Observational Serious* Serious? None Serious® None 27/372 50/463 RRO0.76 (0.43-— 26 fewer VERY
(7.3%) (10.8%) 1.35)  per 1,000 LOW
(from 62
fewer to
38 more)
Adverse events: erectile dysfunction* (follow-up: 6 months)
2 (2) Observational None None None Serious® None 53/108 61/92 RRO0.74 (0.58—- 172fewer VERY
(49.1%) (66.3%) 0.94) per 1,000 LOW
(from 40
fewer to
278
fewer)

33 more VERY

Adverse events: erectile dysfunction* (follow-up: 12 months)
7 (5) Observational Serious’ Serious? None None None 224 / 193/ RR 1.06 (0.85-
370 347 1.32)  per 1,000 LOW
(60.5%) (55.6%) (from 83
fewer to
178 more)
Health-related quality of life — UCLA-PCI (follow-up: 1-12 months)
None None None - - - - - VERY
LOW

4 (2) Observational Serious?® Serious?
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Number of
Quality assessment events
No. of
studies Risk of Other
- Design bias Inconsistency Indirectness Imprecision considerations LP OP
Health-related quality of life — SF-36 (follow-up: 1-12 months)
2 (2) Observational Serious® Serious? None None None - -
Operating time (follow-up: NA)
21 Observational Serious™® None None None None - -
(19) & 1 RCT
In-patient stay (follow-up: 6-65 months)
18 Observational Serious'" None None None None - -
(18)
Positive surgical margins (follow-up: 6-65 months)**
26 Observational Serious'2 None None None None 1053/ 2401/
(24) & 1 RCT 4889 9222

(21.5%) (26.0%)

Effect

Relative 95%

risk Cl Absolute  Quality
- - - VERY
LOW
MD 73 (55— 73 VERY
91) minutes LOW
more
(from 55
more to
91 more)

MD-14 (-1.7—- 1.4days VERY
-1.0) less (from LOW

1.7 less to

1.0 less)

RR0.89 (0.77—- 22 fewer VERY
1.04) per 1,000 LOW
(from 47
fewer to 8
more)

*Some studies referred to potency instead of erectile dysfunction; definitions of the two terms varied (see Table 89 in the Evidence Review).

**A positive surgical margin is the area around the edge of the prostate following surgical removal which is positive for prostate cancer cells and reflects the likelihood of
cancerous cells remaining behind in the prostate bed. It may therefore impact prognosis and the need for adjuvant therapy after surgery.

1 No events occurred in either group and total number of patients was less than 300. 2 Study results varied considerably. 3 Wide confidence intervals and number of events

< 300.

4 Four (560%) studies were reported to be at high risk of bias by the HTA. 5 Number of events was less than 300. 6 Number of events < 300 & total number of patients <

300.

7 Three (43%) studies were reported to be at high risk of bias by the HTA; risk of bias was not reported for one (14%) study. 8 Two (60%) studies were reported to be at

high risk of bias by the HTA.

Jooued aje)soud pasiesoT

Juswieal) pue sisoubelp :Jedued 8)e)soid



ol

AVUVUTLJ AV VAjUU ) NULLAUYL| [V [YUVYIC I\ WO

9 One (50%) study was reported to be at high risk of bias by the HTA. The risk of bias was not reported for one (50%) study. 10 Four (21%) studies were reported to be at
high risk of bias by the HTA; 4 (21%) were reported to be at unclear risk of bias; and risk of bias was not reported for 5 (26%).

11 Three (17%) studies were reported to be at high risk of bias by the HTA; five (28%) were reported to be of unclear risk of bias; and risk of bias was not reported for six
(33%).

12 Six (23%) studies were reported to be at high risk of bias by the HTA; four (15%) were of unclear risk of bias; and risk of bias was not reported for 5 (31%).
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Table 25: GRADE profile: what is the most effective radical prostatectomy method for prostate cancer? Comparison of robot-assisted
laparoscopic (RALP) and open (including retropubic and transperineal) (OP) methods

No. of
studies*

Design

Risk of
bias

Quality assessment

Inconsistency

Overall survival (follow-up: 8-30 months)

3 (0)

Disease-free survival

0 (0)

Biochemical recurrence (follow-up: 12 months)
Observational Serious*

9 (3)

Observational Serious'

Serious?

None

Transfusion rate (follow-up: 8-58 months)

13 (13) Observational Serious®

Treatment-related mortality

0 (0)

None

Indirect-
ness

None

None

None

Adverse events: incontinence (follow-up: 12 months)

6 (5)

Observational Serious®

Serious?

None

Imprecision considerations RALP

Serious?

Serious®

None

Serious®

Adverse events: erectile dysfunction (follow-up: 12 months)

4 (4)

Observational Serious'®

None

None

Serious!!

Other

None

None

Strong
association”

None

Strong
association”

Number of
events
OoP
46 / 91 /957
640 (9.5%)
(7.2%)
139/ 452 /
4077 3055
(3.4%) (14.8%)
11/ 44 [ 398
256 (11.1%)
(4.3%)
89/305 181/
(29.2%) 464
(39.0%)

Relative
risk

RR
0.70

RR
0.29

RR
0.43

RR
0.61

Effect
95%
Cl Absolute
(0.50 — 29 fewer per
0.99) 1,000 (from 1
fewer to 48
fewer)
(0.19 - 105 fewer per
0.43) 1,000 (from 84
fewer to 120
fewer)
(0.16 — 63 fewer per
1.15) 1,000 (from 93
fewer to 17
more)
(0.41 — 152 fewer per
0.91) 1,000 (from 35

fewer to 230
fewer)

Quality

VERY
LOW

VERY
LOW

LOW

VERY

LOW

VERY
LOW
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Quality assessment

No. of Risk of Indirect-
studies* Design bias Inconsistency ness
Health-related quality of life (follow-up: 0-18 months)
4 (0) Observational Serious'? None None
Operating time (follow-up: 11-58 months)
12 (12) Observational Serious™® Serious? None
In-patient stay (follow-up: 11-24 months)
11 (2) Observational Serious™ None None

Positive surgical margins (follow-up: 8-58 months)

21 (21) Observational Serious'® Serious? None

Number of
events
Other
Imprecision considerations RALP OP

None None - -

None None - -

Serious'® None - -
None None 1172/ 1384/

6136 7418

(19.1%) (18.7%)

Quality

VERY
LOW

VERY
LOW

VERY
LOW

VERY

Effect
Relative 95%
risk Cl Absolute
MD 25 (-1-50) 25 minutes
more (from 1
less to 50
more)
MD- (-3.8— 1.8days less
1.8 0.1) (from 3.8 less
to 0.1 more)
RR (0.80—- 11 fewer per
0.94 1.10) 1,000 (from 37 LOW

1 All three (100%) studies were reported to be at high risk of bias by the HTA. 2 Variation in study results. 3 Total number of events is less than 100.
4 Five (63%) studies were reported to be at high risk of bias by the HTA. 5 Less than 300 events in total.
6 Eight (67%) studies were reported to be at high risk of bias by the HTA; one (13%) was of unclear risk; and risk of bias was not reported for one (13%) study.
7 OR < 0.5. 8 Four (80%) studies were reported to be at high risk of bias by the HTA; one (20%) study was of unclear risk of bias.
9 Total number of events is less than 300; wide confidence intervals.
10 All four (100%) studies were reported to be at high risk of bias by the HTA. 11 Less than 300 events and wide confidence intervals.
12 One (25%) study was reported to be at high risk of bias by the HTA; risk of bias was not reported for one (25%) study.
13 Six (50%) studies were reported to be at high risk of bias by the HTA; two (17%) were reported to be at unclear risk of bias.
14 Six (55%) studies were reported to be at high risk of bias by the HTA; two (18%) were of unclear risk of bias; and risk of bias was not reported for two (18%) studies.
15 Total number of patients included in meta-analysis is less than 100.
16 Eight (44%) studies were reported to be at high risk of bias by the HTA; two (11%) studies were of unclear risk of bias; and risk of bias was not reported for one (6%)

study.

fewer to 19
more)
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Table 26: GRADE profile: what is the most effective radical prostatectomy method for prostate cancer? Comparison of robot-assisted
laparoscopic (RALP) and laparoscopic (LP) methods

Number of
Quality assessment events Effect
No. of Risk of Indirect- Other Relative 95%
studies* Design bias Inconsistency ness Imprecision considerations RALP LP risk Cl Absolute Quality
Overall survival (follow-up: 2-12 months)
4 (0) Observational Serious’ None None Serious? None - - - - - VERY
& 1 RCT LOW
Disease-free survival
0 (0) - - - - - - - - - - - -
Biochemical recurrence (follow-up: 4-36 months)
0 (0) - - - - - - - - - - - -
6* Observational Serious?® None None Serious* None 49/ 35/323 RR (0.24 — 11 fewer per VERY
640 (10.8%) 0.89 3.34) 1,000 (from 80 LOW
(7.7%) fewer to 180
more)
Transfusion rate (follow-up:2-65 months)
10 (9) Observational Serious® Serious® None Serious* None 48 / 69 / RR (0.39 — 8 fewer per VERY
& 2 RCTs 1829 1899 0.79 1.61) 1,000 (from 22  LOW
(2.6%) (3.6%) fewer to 22
more)
30* Observational Serious” None None Serious?® None (3.5%) (5.0%) RR (0.31 - 15 fewer per  VERY
& 1 RCT 0.71 1.62) 1,000 (from 37 LOW
fewer to 31
more)
Treatment-related mortality
0 (0) - - - - - - - - - - - -
Adverse events: incontinence (follow-up: 12 months)
8 (2) Observational None None None Serious* None 14/96 42/176 RR (0.26 — 84 fewer per VERY
& 2 RCTs (14.6%) (23.9%) 0.65 1.62) 1,000 (from 177 LOW

fewer to 148
more)
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Quality assessment

No. of Risk of Indirect-
studies* Design bias Inconsistency ness
10* Observational Serious® Serious® None

Adverse events: erectile dysfunction (follow-up: 12 months)

5(0) Observational None None None
& 2 RCTs

Health-related quality of life (follow-up: 1-12 months)

4 (0) Observational None None None

Operating time (follow-up: 2-58 months)

15 (14) Observational Serious'"  Serious® None
& 2 RCTs

8* Observational Serious'?  Serious® None

In-patient stay (follow-up: 3-36 months)

7 (3) Observational Serious's None None

Positive surgical margins (follow-up: 2-65 months)

17 (17) Observational Serious'
& 3 RCTs

Serious® None

Number of
events
Other
Imprecision considerations RALP LP
Serious* None (4.5%) (7.9%)
Serious° None - -
None None - -
Serious® None - -
None None - -
None None - -
Serious? None 405/ 514/
2530 2667

(16.0%) (19.3%)

Relative
risk
RR
0.55

MD -
12

MD -
12

MD -
0.40

RR
1.02

Effect
95%
Cl Absolute
(0.09 — 54 fewer per
2.84) 1,000 (from 116
fewer to 168
more)
(-29 — 12 minutes less
4) (from 29 less to
4 more)
(-17 — 12 minutes less
-8) (from 17 less to
8 less)
(-1.18 0.4 days less
—0.39) (from 1.2 less
to 0.4 more)
(0.73 — 4 more per
1.40) 1,000 (from 52
fewer to 77

more)

Quality

VERY
LOW

VERY
LOW

LOW

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW
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Number of
Quality assessment events Effect

No. of Risk of Indirect- Other Relative 95%
studies* Design bias Inconsistency ness Imprecision considerations RALP LP risk Cl Absolute Quality

37* Observational Serious'  Serious® None None None 17.6% 23.6% RR (0.51 - 62 fewer per VERY

& 1 RCT 0.69 0.96) 1,000 (from 8 LOW
fewer to 104
fewer)

*Results of a mixed treatment comparison model conducted by a Health Technology Assessment in 2010.

1 Three (75%) studies were reported by the HTA to be at high risk of bias. 2 Less than 300 events in total.

3 Three studies (560%) were judged by the HTA to be at high risk of bias; two studies (33%) at unclear risk of bias; and one study (17%) was at low risk of bias. 4 Less than
300 events in total and wide confidence intervals reported.

5 Three (33%) studies reported by HTA to be at high risk of bias. 6 Inconsistency in results of studies included.

7 The HTA reports high risk of bias in 10 (33%) studies; low risk in 8 (27%); risk is reported as unclear in 7 (23%). Risk of bias is not reported for 5 (17%) studies.

8 Wide confidence intervals reported.

9 Six (60%) of the studies were reported to be at high risk of bias by the HTA; 2 (20%) were low risk; one (10%) was of unclear risk; and risk was not reported for one (10%).
10 Less than 100 events and less than 300 participants.

11 Three (25%) studies were reported by the HTA to be at high risk of bias; one (8%) was at low risk; and risk of bias was not reported for four (33%) studies.

12 Three (38%) studies were reported by the HTA to be at high risk of bias; one (13%) was at low risk; and risk of bias was not reported for four (60%) studies.

13 One study (17%) is reported to be at high risk of bias by the HTA; risk of bias is not reported for three (560%) studies.

14 Three (23%) studies were reported by the HTA to be at high risk of bias; eight (62%) were at low risk; and risk was not reported for two (15%) studies.

15 Seventeen (46%) studies were reported to be at high risk of bias by the HTA; 8 (22%) were at low risk; risk was unclear in 6 (16%); and risk of bias was not reported in 6
(16%).
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Prostate cancer: diagnosis and treatment
Localised prostate cancer

Cost-effectiveness evidence (see also full evidence review) (2014)

A literature review of published economic evidence identified two relevant papers; Hohwu et
al. (2011) and Ramsay et al. (2012). Ramsay et al. (2012) was a comprehensive report
conducted as part of the National Institute for Health Research (NIHR) HTA programme.
Both papers were cost-utility analyses that quantified health effects in terms of QALYs. The
primary results of the analyses by Hohwu et al. (2011) and Ramsay et al. (2012) are
summarised in the modified Table 27.

Despite the high economic importance of this topic, no further health economic analysis was
undertaken. This is because the economic analysis conducted in this study was deemed to
be of sufficiently high equality to be used by the GDG when making their recommendations.

Study quality and results

Hohwu et al was deemed only partially applicable to the guideline, primarily because it
considered a country other than the UK (Denmark). Ramsay et al. (2012), on the other hand,
was deemed to be directly applicable because it considered a UK setting and there were no
other applicability issues.

Potentially serious limitations were identified in the study by Hohwu et al (2011). The one
year time horizon was possibly too short to capture all the relevant costs and benefits (as a
comparison, Ramsay et al. (2012) considered a ten year time horizon). Also, while numerous
one-way sensitivity analyses were conducted, additional analyses could have been
conducted in other important areas. No serious limitations were identified with Ramsay et al.
(2012). However, there were a few minor limitations with some important information not
being reported (e.g. price year) and an important (and uncertain) parameter left out of the
probabilistic sensitivity analysis PSA.

Evidence statements

The conclusions of in the two studies were markedly different. Hohwu et al. (2011) found
RALP to be dominated by radical retropubic prostatectomy (RRP) i.e. RRP was both more
effective and less costly. Conversely, Ramsay et al.(2012) found robot assisted
prostatectomy to be cost-effective in at least some scenarios when compared to laparoscopic
prostatectomy. Given the better applicability and fewer limitations associated with Ramsay et
al. (2012), more weight is attached their results.

The results of the sensitivity analysis in Ramsay et al.(2012) suggest that the cost-
effectiveness of robot assisted prostatectomy is highly dependent upon the number of
procedures conducted per year (thereby affecting the cost per procedure) and the positive
margin rates.
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Table 27: Modified GRADE table showing the included evidence (Hohwu et al. 2011 and Ramsay et al. 2012) comparing methods of
radical prostatectomy

Study

Hohwu et
al. 2011

Population

Comparators

Men with clinically Retropubic

localised prostate
cancer who
underwent radical
prostatectomy

radical
prostatectomy
(RRP)

Robot assisted
laparoscopic
prostatectomy
(RALP)

Costs

€3,863
(direct costs
only)

€12,465 (incl.

Indirect
costs)

€8,369
(direct costs
only)

€13,411 (incl.

Indirect
costs)

Effects

27%
successfu
|
operation

0.0116
QALYs
34%
successfu
I
operation

0.0103
QALYs

Incremental Incremental
costs effects
Reference
€4,506 7%
(direct costs successful
only) operation
€946 (incl. -0.0013
indirect QALYs
costs)

ICER

€64,343
per
successfu
I
operation
(direct
costs)

€13,514
per
successfu
I
operation
(indirect
costs)

RRP is
dominant
when
considerin
g QALYs

Uncertainty

One-way
sensitivity
analysis was
conducted on
numerous
variables.

The ICERs
ranged from
€20,000 TO
€150,000 per
QALY.

Probabilistic
sensitivity
analysis was
not required as
the analysis
was not based
on a model.

Applicability
and
limitations

Partially
applicable

Not a UK
study
(Denmark).

Potentially
serious
limitations

Many inputs
were not
sourced
through
systematic
review.

Time horizon
may be too
short to
capture all
outcomes.

Further
sensitivity
analyses could
have been
conducted.
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Study Population
Ramsay Men with

et al. localised prostate
2012 cancer requiring
(NIHR radical

HTA on prostatectomy.
radical

prostatect

omy)

Comparators

Laparoscopic
prostatectomy

Robot assisted
prostatectomy

(Numerous
surgical capacity
scenarios were
considered).

Costs
£7,628

Capacity =
200:
£9,040

Capacity =
150:
£9,799

Capacity =
100:
£11,312

Capacity =
50:
£15,859

Capacity =
200 with
cheaper

equipment

cost:
£8,186

Effects

6.44
QALYs

6.52
QALYs

Incremental
effects

Incremental
costs

Reference
Capacity = 0.08 QALYs
200:

£1,412

Capacity =
150:
£2,171

Capacity =
100:
£3,684

Capacity =
50:
£8,231

Capacity =
200 with
cheaper

equipment

cost:
£540

ICER

Capacity
= 200:
£18,329

Capacity
= 150:
£28,172

Capacity
=100:
£47,822

Capacity
= 50:
£106,839

Capacity
= 200 with
cheaper
equipmen
t cost:
£7,009

Uncertainty

Numerous
one-way
sensitivity
analyses were
conducted. As
in the base
case, results
were
presented
according to
throughput
and robotic
systems.

ICERs ranged
from £1,436 to
£50,502 per
QALY with
robotic
surgical
capacity =
200.

A two-way
sensitivity
analysis was
also
conducted
whereby two
of the most
influential
variables (cost
per procedure
and positive

Applicability
and
limitations

Directly
applicable

Minor
limitations
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Study

Population

Comparators

Costs

Effects

Incremental
costs

Incremental
effects

ICER

Uncertainty
margin rates)
were altered
simultaneously
. The results of
this analysis
were
presented
graphically.

Probabilistic
sensitivity
analysis was
also
conducted.
Robotic
surgery was
found to have
a 95%
probability of
being cost-
effective with
robotic
surgical
capacity =
200.

Applicability
and
limitations

J9oUed 9)e)soid pasi|eso

Juswieal) pue sisoubelp :Jedued 8)e)soid



Prostate cancer: diagnosis and treatment

Localised prostate cancer

Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Trade-off between
clinical benefits and
harms

Trade-off between net
health benefits and
resource use

Commissioners of urology services should consider providing
robotic surgery to treat localised prostate cancer. [new 2014]

Commissioners should ensure that robotic systems for the surgical
treatment of localised prostate cancer are cost effective by basing
them in centres that are expected to perform at least 150 robot-
assisted laparoscopic radical prostatectomies per year. [new 2014]

The GDG considered the outcomes of margin status, transfusion rate,
length of stay and adverse events to be the most important as they
showed clinically important differences between robotic, laparoscopic and
open prostatectomy techniques. Disease-free survival and treatment-
related mortality were not reported in the evidence.

There was very low quality clinical evidence for margin status and length
of stay; very low to moderate quality evidence for transfusion rate and very
low to low quality evidence for adverse events.

The GDG noted the following limitations with the clinical evidence:

The data were mostly observational and all grouped together rather than
separated according to stage

The patient population may have been different in different studies

Differences in the care pathways in non-UK healthcare settings could
influence some of the outcomes measured — for example length of hospital
stay.

The GDG also noted that the economic evidence came from a published
cost-utility analysis. This evidence was assessed as directly applicable
with minor limitations but the GDG agreed there was uncertainty around
the key clinical input data used. Consequently there was also uncertainty
about the conclusions of the economic evidence.

The GDG considered that robotic surgery was likely to result in less
transfusions and a shorter hospital stay compared with other types of
surgery. However there could potentially be a need for increased travel as
the robots are not available at every centre. It was agreed that the
potential benefits outweighed the potential harms.

The GDG noted that the HTA had shown there were significantly less
positive surgical margins with robot-assisted prostatectomy compared to
laparoscopic prostatectomy. Whilst studies published since the HTA had
found no significant difference in positive margin rates between robot-
assisted prostatectomy compared to laparoscopic prostatectomy, the GDG
noted that this was based on a limited number of studies which had not
used the same methodology for ascertainment of positive margin rates.
They therefore agreed to put more weight on the results of the HTA.

Due to the uncertainty in the evidence the GDG agreed it was only
possible for them to recommend that provision of robotic surgery be
considered, but not to recommend that laparoscopic or open
prostatectomy be discontinued.

The GDG noted that the results of the published cost-utility analysis had
shown that robotic surgery was cost effective with an ICER of
£28,172/QALY. However this was dependent on a minimum of 150 radical
prostatectomies being performed. The GDG acknowledged the high
financial cost of establishing a robotic radical prostatectomy service.
Therefore they used the results of the cost effectiveness analysis to make
recommendations to commissioners on the minimum number of radical
prostatectomies that need to be performed per year in order to assist
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commissioning services. There was no economic evidence on using
robotic surgery for other procedures in addition to radical prostatectomy,
which could increase or decrease cost-effectiveness.

Radical radiotherapy

Radiotherapy can be delivered to the prostate in two ways; either using external x-ray beams
from a linear accelerator or by radiation sources placed directly into the prostate gland
(brachytherapy). Radical EBRT techniques have evolved to optimise the dose to the tumour
while minimising the risks of normal tissue damage. Current examples of such techniques
include image-guided radiotherapy (IGRT) and IMRT. There are two different radiation
sources used in prostate cancer brachytherapy; low dose rate 1125 seeds which are
implanted and remain in the prostate lifelong (permanent implants) or high dose rate Ir192
delivered using an after loading machine directed into the prostate along implanted plastic
tubes which are subsequently removed (temporary implant). Theoretically brachytherapy can
deliver a higher dose than external beam radiotherapy as it does not traverse normal tissues
to reach the prostate, however it may itself deliver higher doses to the urethra. Possible side
effects include alteration in urinary and bowel function and erectile dysfunction (see section
4.5).

Do not offer brachytherapy alone to men with high-risk localised
Recommendations prostate cancer. [2008]

Qualifying statement There is no strong evidence for the benefit of one treatment over another.
Relatively little health gain is required for these interventions to become
demonstrably cost-effective.

For men with localised prostate cancer! receiving radical external
beam radiotherapy with curative intent, offer planned treatment
techniques that optimise the dose to the tumour while minimising

Recommendation the risks of normal tissue damage. [2008]

Qualifying statement There is evidence from randomised controlled trials that conformal
radiotherapy reduces toxicity compared with conventional radiotherapy at
similar dose.

Offer men undergoing radical external beam radiotherapy for
localised prostate cancer? a minimum dose of 74 Gy to the prostate

Recommendation at no more than 2 Gy per fraction. [2008]

Qualifying statement There is evidence from randomised controlled trials to support making this
recommendation.

Recommendation Offer androgen deprivation therapy in line with the recommendations
on page 277.

Clinical evidence (2008)

Conformal vs. conventional radiotherapy

Three randomised trials were identified (Dearnaley et al. 1999; Koper et al. 2004; Pollack et
al. 2002). Two were direct comparisons of conformal and conventional radiotherapy
(Dearnaley et al. 1999; Koper et al. 2004) and the other examined conventional radiotherapy
with or without an 8Gy conformal boost (Pollack et al. 2002). The evidence suggested
reduced gastrointestinal and urinary toxicity with conformal radiotherapy. Follow-up was
insufficient to compare overall survival. There was no evidence of a difference in biochemical
failure rate in the trials that directly compared conformal with conventional radiotherapy
(Dearnaley et al. 1999; Koper et al. 2004).

t  This may also apply to some men with locally advanced prostate cancer
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Radiotherapy dose

Randomised trials have examined dose escalation in conformal radiotherapy for prostate
cancer (Peeters et al. 2006; Dearnaley et al. 2007; Dearnaley et al. 2005; Pollack et al.
2002), although Pollack et al. only used a conformal radiotherapy boost. There was
consistent evidence of improved biochemical progression-free survival in the higher dose
groups, at the cost of increased late bowel toxicity. Longer follow-up is needed before overall
or disease specific survival can be compared.

Two randomised controlled trials (Lukka et al. 2005; Yeoh et al. 2003) have compared
hypofractionated (fractions of 2.6Gy or more) with conventionally fractionated (2Gy fractions)
radiotherapy in this population, but at doses lower than currently used. One trial (Lukka et al.
2005) reported overall survival, and found no significant difference between groups at a
median follow-up of 5.7 years. There was no evidence about the effect of hypofractionation
on disease specific survival, but the evidence suggests an increased risk of biochemical
failure and acute treatment toxicity with hypofractionated radiotherapy.

Brachytherapy

There were no randomised trials comparing brachytherapy with other radical therapies or
with watchful waiting. Systematic reviews of observational studies (Hummel et al. 2003;
Doust et al. 2004; Norderhaug et al. 2003; Nilsson et al. 2004) found insufficient evidence to
compare overall and disease specific survival after brachytherapy with that after other radical
therapies. Evidence from these systematic reviews suggests that, at least for low-risk
patients, biochemical recurrence free survival after brachytherapy is equivalent to that after
external beam radiotherapy or radical prostatectomy. Evidence from systematic reviews
comparing the toxicity of radical therapies for prostate cancer (Hummel et al. 2003; Doust et
al. 2004; Nilsson et al. 2004) suggest brachytherapy has a similar adverse event rate to
radical prostatectomy or external beam radiotherapy, but such comparisons are based on
evidence from observational studies. Some reports of brachytherapy case series suggest
lower rates of impotence and incontinence than seen with surgery or EBRT but higher rates
of obstructive and irritative urinary symptoms.

Combined external beam radiotherapy and brachytherapy

Brachytherapy has become accepted as a standard of care for low-risk localised prostate
cancer, but its role in high risk disease is less clear. External beam radiotherapy (in
combination with hormone therapy) for patients with high risk prostate cancer is now
standard treatment, and it is postulated that brachytherapy may also have a role to play in
this group. However brachytherapy does not deliver significant radiation dose outside the
prostate capsule which may be important particularly in high risk and locally advanced
disease when extracapsular extension is more prevalent, hence a combination of the two
approaches may be optimal.

Clinical question: Is the combination of brachytherapy with external beam radiotherapy more
effective than either method alone for localised or locally advanced non metastatic prostate
cancer?

Clinical evidence (see also full evidence review) (2014)

Evidence statements

The evidence for all outcomes is summarised in Tables 28 - 31.
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Overall survival

Moderate quality evidence suggests uncertainty about whether overall survival is equivalent
or worse in men treated with EBRT and high dose rate brachytherapy (HDR-BT) combined
when compared to men treated with EBRT alone. The pooled hazard ratio from two
randomised trials for all cause mortality (combined versus EBRT) was 1.44 (95% C.I. 0.87 to
2.40). Very low quality evidence from a meta-analysis of non-randomised studies (Pieters et
al. 2009) suggests a survival benefit for combined EBRT and HDR-BT compared to EBRT
alone (HR 0.67; 95% CI 0.58-0.78).

Biochemical disease-free survival

Moderate quality evidence suggests better biochemical failure-free survival when men are
treated with EBRT and HDR-BT combined than when treated with EBRT alone (HR 0.57;
95% CI1 0.41-0.79). However this evidence comes from randomised trials that used lower
doses in their EBRT-only arms (66 Gy and 50 Gy respectively) than the minimum of 74 Gy
recommended in the 2008 NICE prostate cancer guideline. Very low quality evidence from a
meta-analysis of non randomised studies (Pieters et al. 2009) suggests better biochemical
failure free survival combined EBRT and HDR-BT when compared to EBRT alone (HR 0.71;
95% CI 0.66-0.76).

A systematic review (Bannuru et al. 2011) identified a very low quality, small, observational
study (Wong et al. 2009), which found no significant difference in biochemical failure-free
survival of the two treatment arms at 5 years: 94% versus 87% for EBRT and low dose rate
brachytherapy (LDR-BT) and EBRT respectively.

A systematic review (Bannuru et al. 2011) identified very low quality evidence of EBRT and
LDR-BT versus LDR-BT alone from two small observational studies with conflicting results.
Da Silva Franca et al. (2010) reported better biochemical failure free survival with combined
therapy than with LDR-BT alone at 5 years whereas Wong et al. (2009) found no significant
difference.

Low quality evidence suggests uncertainty about whether biochemical failure differs between
higher and lower doses of supplemental EBRT. The evidence comes from a single
randomised trial (Merrick et al. 2012) in which only 15 men experienced biochemical failure.
The resulting confidence intervals (EBRT 40 Gy + LDR-BT versus EBRT 20 Gy + LDR-BT;
HR 1.0; 95% CI 0.36-2.76) are wide enough to include the possibility that either treatment
option could be superior to the other.

Treatment-related morbidity

There is low quality evidence of uncertainty about the relative rates of gastrointestinal (Gl)
complications in EBRT+ HDR-BT and EBRT (OR 1.48; 95% CI 0.55-4.01). Gastrointestinal
complications were reported in 6% and 4% of men treated with EBRT+HDR-BT and EBRT
respectively. There is also low quality evidence of uncertainty about the relative rates of
genitourinary (GU) in EBRT+ HDR-BT and EBRT (OR 1.24; 95% CI1 0.71-2.17).
Genitourinary complications were reported in 22% and 19% of men treated with EBRT+HDR-
BT and EBRT respectively.

Very low quality evidence from an observational study found late grade 3 Gl and GU toxicity
were more likely with EBRT+LDR-BT than with EBRT alone (Wong et al. 2009).

A systematic review (Bannuru et al. 2011) identified two relevant observational studies which
provided uncertainty about the relative rates of late GI complications in EBRT+LDR-BT
versus LDR-BT alone (OR 5.31 95% CI 0.73-38.74). For late GU complications there was
similar uncertainty (OR 1.08 95% CI 0.49-2.4).
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Health-related quality of life

Moderate quality evidence suggests equivalent health-related quality of life following
combined EBRT+HDR-BT and EBRT alone. Hoskin et al. (2007) found average FACT-P
scores returned to pre-treatment levels with 6 months of treatment in both the EBRT+HDR-
BT and EBRT alone treatment groups. No significant differences in mean FACT scores were
found for any of the three domains: general, prostate and Trial Outcome Index (TOIl), or in
erectile function scores over a 10.5 year follow-up period (Hoskin et al. 2013).

Disease-free survival and treatment-related mortality

These outcomes were not reported by any of the included studies.
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Table 28: GRADE profile: is the combination of brachytherapy with external beam radiotherapy more effective than either method alone for
localised or locally advance non-metastatic prostate cancer? Comparison: external beam radiotherapy (EBRT) + high dose rate
brachytherapy (HDR-BT) versus EBRT alone
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2 RCTs None None None  Serious None (22.4%) (16.4%) HR 1.44 2.4) Not reported MODERATE
27 Observational V_e vy 2 None None None None e Not reported HR 0.67 (et = Not reported VERY LOW
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2 RCTs None None None Serious' None
27 Observational very 2 None None None None
serious

Treatment-related morbidity: late Gl complications (grade 3 or more)

Very

2 RCTs None None None ~° 4+ None
serious

Treatment-related morbidity: late GU complications (grade 3 or more)

2 RCTs None None None V_ery ’ None
serious

Health-related quality of life: 1 year post-treatment (measured using FACT-P)

1 RCT Serious None None None None

59/160
(36.9%)

Not
reported

10/158
(6.3%)

35/158
(22.2%)

73

122/159
(76.7%)

Not reported

7/161
(4.3%)

30/161
(18.6%)

67

HR 0.57

HR 0.71

OR 1.48

OR 1.24

5 yr BF-free
survival 71-75%
(0.41 — for
0.79) EBRT+HDRBT
versus 39-61%

MODERATE

for EBRT
(0.66 —
0.76) Not reported VERY LOW
20 more per
(0.55 - 1000 (from 19
401) fewerto 111 LY
more)
35 more per
(0.71— 1000 (from 46
217)  fewer to 146 Lo
more)
) MD 0 (5.66 lower LOW

to 5.66 higher)

! Low number of events. 2 Observational studies. Patient characteristics not well balanced between EBRT and EBRT+HDR-BT studies.
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Table 29: GRADE profile: is the combination of brachytherapy with external beam radiotherapy more effective than either method alone

Quality assessment

No. of
studies

*

Overall survival

0 -

Disease-free survival

0 -

Biochemical disease-free survival
1 Observational

Treatment-related morbidity: GI complications
1 Observational

Treatment-related morbidity: GU complications
1 Observational

Treatment-related mortality

0 o

Inconsistency

Indirect-
ness

None

None

None

Imprecision

Serious'

Serious'

Serious'

Other
consider-
ations

None

None

None

Number of
patients

EBRT + EBRT
HDR-BT alone

44 314

2/44  3/314
45%)  (1.0%)

8/44 16/
(18.2%) 314
(5.1%)

Relative
risk

Not
reported

OR 4.94

OR 4.41

Effect

95% ClI

Not
reported

(0.80 —
30.41)

(1.66 —
10.35)

Absolute

94%
EBRT+LDR
-BT versus
87% EBRT
at 5 years

36 more per
1,000 (from
2 fewer to
217 more)

140 more
per 1,000
(from 31
more to 306
more)

for localised or locally advance non-metastatic prostate cancer? Comparison: external beam radiotherapy (EBRT) + low dose
rate brachytherapy (LDR-BT) versus EBRT alone

Quality

VERY
LOW

VERY
LOW

VERY
LOW
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0 - - - - - - - - - - - -
1 Low number of events. 2 Observational studies. Patient characteristics not well balanced between EBRT and EBRT+LDR-BT studies.
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Table 30: GRADE profile: is the combination of brachytherapy with external beam radiotherapy more effective than either method
alone for localised or locally advance non-metastatic prostate cancer? Comparison: external beam radiotherapy (EBRT) +
low dose rate brachytherapy (LDR-BT) versus LDR-BT alone

Quality assessment

No. of

studies Risk of

i Design bias Inconsistency
Overall survival
0 - - -
Disease-free survival
0 - - -
Biochemical disease-free survival
2 Observational Very Serious?

serious?

Treatment-related morbidity: GI complications

2 Observational Very None
serious?

Treatment-related morbidity: GU complications

2 Observational Very None
serious?

Treatment-related mortality
0 - - -

Indirect-
ness

None

None

None

Imprecision

Serious'

Serious'

Serious'

Other
consid-
erations

None

None

None

Number of
patients

EBRT +

EBRT

HDR-BT alone

68

2/171
(1.2%)

9/171
(5.3%)

297

2/ 351
(0.6%)

41/ 351
(11.7%)

Relative

risk

Not
reported

OR 5.31

OR 1.08

Effect

95% ClI

Not
reported

(0.73 -
38.74)

(0.49 —
2.40)

Absolute

94%
EBRT+LD
R-BT
versus 54-
94% LDR-
BT at5
years

24 more
per 1,000
(from 2
fewer to
176 more)

8 more
per 1,000
(from 56
fewer to
124 more)

Quality

VERY
LOW

VERY
LOW

VERY
LOW
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0 - - - - - - - - - - - -
1 Low number of events. 2 Observational studies. Patient characteristics not well balanced between EBRT and EBRT+LDR-BT studies. 3 Large difference in 5 year
biochemical failure free survival of the LDR-BT arms of the studies (54% versus 94%)
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Table 31: GRADE profile: is the combination of brachytherapy with external beam radiotherapy more effective than either method
alone for localised or locally advance non-metastatic prostate cancer? Comparison: external beam radiotherapy 40 Gy
(EBRT-40Gy) + low dose rate brachytherapy (LDR-BT) versus EBRT-20Gy + LDR-BT

Number of
Quality assessment patients Effect

No. of

studies Risk of Indirect- Other EBRT + EBRT Relative 95%

- Design bias Inconsistency ness Imprecision considerations HDR-BT alone risk (o Absolute  Quality
Overall survival
0 - - - - - - - - - - - -
Disease-free survival
0 - - - - - - - - - - - -
Biochemical disease-free survival
1 RCT Serious? None None Serious None 8/125 7/122 HR1.00 (0.36- Not LOW

(6.4%) (5.7%) 2.76) reported

Treatment-related morbidity
0 - - - - - - - - - - - -
Treatment-related mortality
0 - - - - - - - - - - - -
Health-related quality of life: 1 year post-treatment
0 - - - - - - - - - - - -

1 Low number of events. 2 Most patients entered in the trial (63%) embargoed for administrative reasons in one of the participating institutions.
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Cost-effectiveness evidence (see also Appendix E) (2014)

Background and aims

The role of low dose rate brachytherapy (LDR-BT) or HDR-BT in locally advanced or high
risk disease is unclear. Recently published randomised trials have established that, in
patients with locally advanced prostate cancer, EBRT in combination with hormone therapy
is now standard treatment. However, it has been postulated that a combination of
brachytherapy (either LDR or HDR) and EBRT may be more effective.

Aims

This economic evaluation aimed to assess the cost-effectiveness of LDR or HDR
brachytherapy in combination with external beam radiotherapy. The analysis considered the
perspective of the NHS.

Methods

Economic evidence review

A systematic literature review did not identify any existing evidence that sufficiently
addressed the current decision problem. However, a currently unpublished report (Lord et al
[under review]) on the use of full pathway models in guideline development included an
analysis that does address the decision problem. This analysis was conducted by the
London School of Hygiene and Tropical Medicine (LSHTM) and is based on the same model
that was adapted to investigate the use of MRI before initial biopsy (see Appendix B).

The results of the analysis suggested that brachytherapy monotherapy was more cost-
effective than HDR-BT plus EBRT, LDR-BT plus EBRT and radiotherapy plus hormone
therapy. Indeed, brachytherapy monotherapy was found to be the dominant strategy
providing the highest expected QALY gain and the lowest cost.

However, this modelling exercise was primarily intended to be an illustration of how full
pathway models might be applied in guideline development. As such, there are limitations
with the analysis. Most notably, the clinical data used to inform the effectiveness of the
interventions were drawn from disparate sources and were sometimes at odds with the
directly comparable data available.

De novo economic model

Since the economic analysis in its original form did not adequately address the decision
problem, the model was adapted and an updated analysis was performed. The primary
changes were made to the clinical evidence used to inform the effectiveness of the
interventions and to the costs used in the analysis, which were updated to reflect a more
recent price year (2011/12).

The results of the clinical evidence review were used to inform the efficacy of the
interventions in the model. Since no high quality evidence was identified on the use of LDR
brachytherapy in combination with EBRT, this intervention was not modelled. Instead, the
analysis was focused on the areas where RCT evidence was available. Thus, only a
comparison of HDR brachytherapy in combination with EBRT versus EBRT alone was
modelled using the results of two RCTs (Sathya et al. 2005 and Hoskin et al. 2012).
However, it should be noted that, although these RCTs provide the best evidence currently
available, they do lack some applicability to current practice. Both studies used lower doses
in their EBRT-only arms (66 Gy and 50 Gy respectively) (Sathya et al. 2005; Hoskin et al.
2012) than the minimum of 74 Gy recommended in the 2008 NICE prostate cancer guideline.
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Both RCTs suggested that biochemical failure free survival was improved when men were
treated with EBRT in combination with HDR brachytherapy compared to EBRT alone, while
there was no clear difference observed in overall survival. The effectiveness data
(biochemical free survival) from these studies were modelled individually as two separate
scenarios using pre-loaded effectiveness data in the LSHTM model (Scenario 1: Sathya et
al. 20052 and Scenario 2: Hoskin et al. 2007).

In terms of treatment related morbidity, the RCTs showed that gastrointestinal complications
occurred in 6% and 4% of men treated with EBRT in combination with HDR brachytherapy
and EBRT alone, respectively (Sathya et al. 2005; Hoskin et al. 2012). Genitourinary
complications were found to occur in 22% and 19% of men treated with EBRT in combination
with HDR brachytherapy and EBRT alone, respectively (Sathya et al. 2005; Hoskin et al.
2012). The proportion of patients suffering with sexual dysfunction was estimated using data
from Sathya et al. 2005, which suggested that sexual dysfunction occurred in 69% and 68%
of men treated with EBRT in combination with HDR brachytherapy and EBRT alone,
respectively (Sathya et al. 2005).

Costs and benefits in the model are calculated as the model progresses. The costs reflect
the monitoring, management or treatment strategies that the patient is currently receiving,
including drug costs, treatment costs or any other resource use that may be required (e.g.
GP visit). The majority of costs were sourced from NHS reference costs 2011/12 (NHS
reference costs 2011-2012) by applying tariffs associated with the appropriate HRG code.
Drug costs were calculated using dose and unit cost information from the British National
Formulary (BNF) (Joint Formulary Committee), resource use and cost information from the
Personal Social Services Research Unit (PSSRU) (Curtis 2012) and the advice of the GDG.
The costs associated with radiotherapy treatment strategies were estimated using the doses
reported in the RCTs (Sathya et al. 2005 and Hoskin et al. 2007/12) and unit costs from NHS
reference costs 2011/12 (NHS reference costs 2011-2012).

In terms of benefits, each health stage of disease has an associated quality of life (QoL)
value. This reflects the model's measurement of benefits in terms of QALYs, whereby the
quantity and quality of life can be expressed simultaneously. All utility estimates were
sourced from published studies, with an effort made to best reflect the appropriate patient
population (Korfage et al. 2005; Volk et al. 2004).

The overall costs and benefits for each treatment are then estimated based on the total
length of time individuals spend in each health state over the modelled time horizon. Costs
and benefits were discounted at 3.5% per year as recommended by NICE.

Results

The results of the model when running scenarios 1 and 2 are shown in Tables 32 and 33,
respectively. It should be noted that as the results represent the full prostate cancer
treatment pathway, the absolute values presented should be interpreted with caution.
However, importantly, the incremental results can be interpreted in the usual way.

The ICER results for scenario 1 and scenario 2 show that EBRT in combination with HDR
brachytherapy is more effective and more expensive than EBRT alone. Furthermore, the
tables show that one additional QALY is provided at a cost of £3,183 and £3,832 in scenario
1 and 2, respectively. Thus, as these figures are below a commonly accepted willingness to
pay (WTP) threshold of £20,000 per QALY, EBRT in combination with HDR brachytherapy
would be considered cost-effective in both scenarios.
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Table 32: Total expected costs, QALYs and ICER per individual patient in scenario 1

EBRT+HDR
Outcome brachytherapy EBRT only Incremental
Total costs £8,591 £8,225 £366
Total LYs 10.06 9.99 0.07
Total QALys 8.82 8.70 0.11
ICER (cost per QALY) £3,183

Table 33: Total expected costs, QALYs and ICER per individual patient in scenario 2

EBRT+HDR
Outcome brachytherapy EBRT only Incremental
Total costs £7,173 £7,000 £177
Total LYs 10.07 10.04 0.03
Total QALys 8.82 8.78 0.04
ICER (cost per QALY) £3,832

Sensitivity analysis

One-way sensitivity analysis was conducted to estimate the influence of changing some key
assumptions. This analysis was conducted using model scenario 2 as it is the least
favourable of the two scenarios because of the smaller effectiveness gain (which led to a
worse cost-effectiveness result).

The results of the one-way sensitivity analysis are shown in the figure below. The x axis
shows the difference in ICER value compared to the base case ICER with the vertical line
representing the base case ICER result. Values to the left of the vertical line show that the
ICER is lower than in the base case (i.e. more cost-effective) and values to the right of the
vertical line show that the ICER is higher than in the base case (i.e. less cost-effective).

Figure 56: Results of one-way sensitivity analysis

Higher brachytherapy cost £11,698

AE disutilities £782
AE proportions Sathya £413
AE proportions equivalent -£366

Only benefits discounted -£369

Lower brachytherapy cost -£398

Only costs discounted -£1,768
No discounting -£1,967
-£4,000 -£2,000 £0 £2,000 £4,000 £6,000 £8,000 £10,000 £12,000 £14,000

ICER difference from baseline (£)
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The results show that the model is fairly insensitive to most of the changes made. However,
there is one noticeable exception and that is the influence of a higher brachytherapy cost.
This scenario was based on the use of inpatient costs from NHS reference costs for
interstitial planning and delivery (whereas day case costs were used in the base case).
However, it should be noted that in all modelled scenarios the ICER remained below a WTP
threshold of £20,000 per QALY. Thus, the addition of HDR brachytherapy to EBRT would still
be considered cost-effective in all modelled scenarios.

Probabilistic sensitivity analysis showed that, at a threshold of £20,000 per QALY, HDR
brachytherapy in addition to radiotherapy was likely to be the preferred strategy with a 100%
probability of being considered cost-effective.

Conclusion

In conclusion, the economic analysis suggests that HDR brachytherapy in combination with
EBRT is a cost-effective use of resources. However, there are concerns about the
applicability of the evidence upon which this conclusion is based because of doses used in
the RCTs. Further research is required that investigates the cost-effectiveness of the
strategies when using doses that would be typical of clinical practice and considers
equivalent overall doses in both arms.

Consider high-dose rate brachytherapy in combination with external
beam radiotherapy for men with intermediate- and high-risk localised

Recommendations prostate cancer. [new 2014]

Relative value placed = The GDG considered the outcomes of overall survival, disease-free

on the outcomes survival, biochemical disease-free survival, treatment-related morbidity,
considered treatment-related mortality and health-related quality of life to be the most

important in determining if the combination of high- or low-dose rate
brachytherapy with external beam radiotherapy was more effective than
either intervention alone for men with localised or locally advanced non-
metastatic prostate cancer.

The outcomes of disease-free survival and treatment-related mortality
were not reported for any of the comparisons of interest. Of the other
outcomes, only biochemical disease-free survival and treatment-related
morbidity were consistently reported across all comparisons of interest.
None of the evidence reported outcomes according to different risk
groups.

No evidence was found comparing high-dose rate brachytherapy plus
external beam radiotherapy with high-dose rate brachytherapy alone.

Quality of the For the comparison of high-dose rate brachytherapy plus external beam

evidence radiotherapy with external beam radiotherapy alone, the RCT evidence
was assessed by GRADE as low quality for the outcome of treatment-
related morbidity and moderate quality for the outcomes of biochemical
disease-free survival, overall survival and health-related quality of life. A
meta-analysis of non-randomised studies was assessed as very low
quality for the outcomes of overall survival and biochemical disease-free
survival.

For low-dose rate brachytherapy plus external beam radiotherapy
compared to both external beam radiotherapy alone and low-dose rate
brachytherapy alone, the evidence was assessed by GRADE as very low
quality for the outcomes of biochemical disease-free survival and
treatment related morbidity.

© National Collaborating Centre for Cancer
219



Prostate cancer: diagnosis and treatment
Localised prostate cancer

The GDG noted that the control arms in the trials included in the evidence
base, used a lower dose of radiotherapy, which had been previously
shown to be inferior to that used in current clinical practice. The GDG were
therefore aware that there was some uncertainty over the effectiveness of
external beam radiotherapy alone compared to the combined treatment,
because the trials had used a lower dose of radiotherapy

Trade-off between The GDG noted that the evidence comparing high-dose rate
clinical benefits and brachytherapy plus external beam radiotherapy with external beam
harms radiotherapy alone had shown improved biochemical disease-free survival

without an increase in adverse events for the combined treatment.

Taking into consideration the uncertainty over the effectiveness of external
beam radiotherapy alone (compared to combined treatment), the GDG
decided to recommend that high-dose rate brachytherapy plus external
beam radiotherapy be considered as a treatment option.

The GDG agreed that it was not possible to make recommendations on
any other treatment combinations due to the low quality and limited data

available.
Trade-off between net The GDG noted that both the base case for the health economic analysis
health benefits and and the sensitivity analysis had shown that combined high-dose rate
resource use brachytherapy plus external beam radiotherapy was cost-effective at a

willingness to pay threshold of £20,000/QALY.

Does the addition of androgen deprivation therapy and / or

brachytherapy to high-dose external beam radiotherapy improve
Research outcomes for men with intermediate- and high-risk localised non-
recommendation metastatic prostate cancer? [2014]

There is insufficient evidence comparing the addition of brachytherapy

and / or adjuvant androgen deprivation to external beam radiotherapy,

with the current optimal techniques using external beam radiotherapy

alone for men with intermediate and high risk localised non-metastatic
Why is this important prostate cancer.

4.4.6 Watchful waiting

447

Watchful waiting involves the conscious decision to avoid treatment unless symptoms of
progressive disease develop. Those men who do develop symptoms of progressive disease
are usually managed with hormonal therapy. This approach is most often offered to older
men, or those with significant co-morbidities who are thought unlikely to have significant
cancer progression during their likely natural life span.

A member of the urological cancer MDT should review men with
localised prostate cancer who have chosen a watchful waiting
regimen and who have evidence of significant disease progression
Recommendation (that is, rapidly rising PSA level or bone pain). [2008]
Qualifying statement In the absence of evidence there was GDG consensus that this
recommendation would avoid unnecessary investigations.

HIFU and cryotherapy
HIFU and cryotherapy have recently become options requiring evaluation.

HIFU and cryotherapy aim respectively to eradicate prostate cancer by heating the gland
using ultrasound or by freezing it. Both technologies have been the subject of NICE
Interventional Procedure Guidance on their use as primary therapy and for men with
recurrent disease (NICE 2005a, 2005b, 2005c¢). Although they have been assessed for use
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on the basis of safety and efficacy, the guidance documents drew attention to the lack of
evidence on quality of life and long term survival.

Do not offer high-intensity focused ultrasound and cryotherapy to
men with localised prostate cancer other than in the context of
controlled clinical trials comparing their use with established
Recommendation interventions." [2008]
Qualifying statement There is insufficient evidence of the clinical and cost effectiveness of
cryotherapy and HIFU in comparison to established interventions to
recommend their routine use.

Clinical evidence (2008)

Cryotherapy

Evidence comes from three systematic reviews of case series (Hummel et al. 2003; National
Institute for Health and Clinical Excellence 2005; Shelley et al. 2007) and two Canadian
randomised trials (Donnelly et al. 2007; Chin et al. 2007) comparing cryotherapy to external
beam radiotherapy. The reviews concluded that evidence was of poor quality: the length of
follow-up was very limited so there was no good evidence about disease specific or overall
survival. The intermediate end-points of biochemical recurrence and prostate biopsy,
however, show that cryotherapy ablates prostate tissue. Treatment toxicity was also
reported: most commonly sexual dysfunction and stress incontinence.

Both the randomised trials failed to enrol the planned number of patients, and their results
should be viewed with caution. The results of one trial (Chin et al. 2007) suggested a greater
risk of biochemical failure with cryotherapy than with external beam radiotherapy. The other
trial (Donnelly et al. 2007), published as an abstract only, did not find a statistically significant
difference in the rate of treatment failure in the first three years after treatment. Neither trial
reported a difference in the overall survival of the cryotherapy and radiotherapy groups.

HIFU

All the included studies were case series (Chaussy & Thuroff 2003; Beerlage et al. 1999;
Ficarra et al. 2006; Ganzer et al. 2007; Gelet et al. 1999; Gelet et al. 2000; Lee et al. 2006;
Poissonnier et al. 2003; Poissonnier et al. 2007; Thuroff et al. 2003; Uchida et al. 2002;
Uchida et al. 2005; Uchida et al. 2006). Follow-up in these series was short, most had a
median follow-up of less than two years. This means that disease specific or overall survival
data are lacking for HIFU. The intermediate outcomes of biochemical recurrence and
prostate biopsy suggest that HIFU ablates prostate tissue. Treatment toxicities associated
with HIFU included sexual dysfunction, stress incontinence, urethral strictures and urinary
tract infection.

Technical developments in both cryotherapy and HIFU procedures, mean that results from
the earlier series may not be applicable to current practice.

u NICE interventional procedures guidance 118, 119 and 145 evaluated the safety and efficacy of cryotherapy
and high intensity focused ultrasound for the treatment of prostate cancer. NICE clinical guidelines provide
guidance on the appropriate treatment and care of people with specific diseases and conditions within the
NHS. As there was a lack of evidence on quality of life benefits and long-term survival these interventions are
not recommended in this guideline.
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Research is required into the effectiveness and cost-effectiveness of
treatments aimed at the elimination of disease in men with localised
prostate cancer, with locally advanced disease and with locally
recurrent disease. This research should include a rigorous
examination of the value of procedures such as brachytherapy
(localised disease only), cryosurgery and high intensity focused
ultrasound, as well as combinations of surgery and radiotherapy
with hormonal therapy and chemotherapy. The end points should
Research include survival, local recurrence, toxicity and quality of life
recommendation outcomes. [2008]
A wide and growing range of radical therapies aimed at the eradication of
disease are available. Although long-term follow-up data are available for
some of these in the localised disease setting, there have been no
randomised trials comparing these treatments and there is little evidence
Why is this important to support their use in locally advanced recurrent disease.

Managing adverse effects of treatment

Treatment of men with localised prostate cancer may be associated with a wide range of
significant adverse effects. Adverse effects are commonly classified according to their timing.
Acute effects are those which typically occur within days or weeks of treatment. Late effects
occur months or even years after treatment. It is not possible to provide comprehensive
guidance on the management of all possible complications of treatment. Instead, this
guideline focuses on those adverse effects which are important because they are common,
long-lasting and may seriously affect quality of life: rectal problems after radiotherapy, sexual
dysfunction and urinary incontinence.

Given the range of treatment modalities and their serious side
effects, men with prostate cancer who are candidates for radical
treatment should have the opportunity to discuss their treatment
options with a specialist surgical oncologist and a specialist clinical
Recommendation oncologist. [2008]
Qualifying statement In the absence of any evidence there was GDG consensus that men’s
decisions should be informed by site specialist clinicians.

Rectal problems after radiotherapy

Radiation induced enteropathy

Radiotherapy for prostate cancer may lead to a range of adverse effects on the bowel. Men
receiving radiotherapy to pelvic lymph nodes may experience problems from irradiation of the
small bowel. More commonly, radiotherapy is targeted at the prostate alone (and not the
lymph nodes) and it is the rectum that is at risk of radiation effects.

Acute and late toxicity in the rectum and bowel is a significant complication of radiotherapy
for prostate cancer. Many men develop acute rectal symptoms such as diarrhoea, tenesmus
and bleeding during and shortly after radiotherapy. These are usually self-limiting but very
occasionally can be severe and prolonged. A small proportion of men may have radiation-
induced injury, with or without anatomical disturbance, which may lead to significant long
term symptoms such as change in bowel habit, bleeding and pain.

Many interventions have been tried to prevent or treat bowel complications of radiotherapy-
for acute side-effects, changes in diet, anti-diarrhoeal agents (loperamide, lomotil) and rectal
steroids are commonly used, and have the advantages of being relatively cheap and readily
available, but interventions such as aminosalicylates (sulphasalazine), sucralfate and

© National Collaborating Centre for Cancer
222



Prostate cancer: diagnosis and treatment
Localised prostate cancer

somatisation analogues (octreotide) have also been investigated. For late effects, rectal
sucralfate, rectal steroids, dietary changes and interventions such as thermal coagulation
have been examined.

Clinical question: What is the most effective intervention for bowel toxicity following radical
radiotherapy for prostate cancer?

Clinical evidence (see also full evidence review) (2014)

Evidence statements

The evidence for all outcomes is summarised in Tables 34 — 45.

Bowel toxicity: prophylactic

Seven low quality studies were indentified which assessed a variety of diets for bowel toxicity
compared to a control group. In one study significantly fewer patients reported diarrhoea in
the diet group (23% versus 48%; p<0.01) and took less anti-diarrhoeal medication (mean 0.6
tablets per day versus 1.1, p<0.01). However, at 12 months there were no differences
between groups (Bye et al. 1992). Another study reported lower rates of grades 1 and 2
diarrhoea in the diet group (16.5% versus 25.1% and 11.9% versus 27.2% respectively)
(Capirci et al. 2000). One study also provided evidence of a significantly lower risk of, and
increase in grade of, acute diarrhoea at the end of treatment (p=0.04) (Arregui Lopez et al.
2012). None of the other studies reported a beneficial effect of dietary interventions on
gastrointestinal symptoms following pelvic radiotherapy. These studies had relatively small
sample sizes and patients were non-blinded to their treatment allocation.

Four studies of very low quality compared probiotic supplements with a placebo control in the
prevention of radiation-induced diarrhoea. The pooled analysis yielded an RR of 0.73 (95%
Cl1 0.35-1.53) for any grade of diarrhoea during radiotherapy. As reported in the meta-
analysis by Fuccio et al. (2009) for diarrhoea of Grade 3 or above, three of these studies do
not provide definitive conclusions that probiotic supplementation may be effective for the
prevention of radiation-induced diarrhoea (RR 0.37; 95% CI 0.04-3.27). Two studies
reported 25% versus 30.6% patients required anti-diarrhoeal medication in the probiotic and
control groups respectively (RR 0.66; 95% CIl 0.16-2.77). One study reported that survival at
60 days without grade > 2 diarrhoea was 35% versus 27% for the standard dose and high
dose probiotic groups compared to 17% for the placebo group (HR 0.69; p=0.04 for standard
dose versus placebo) (Germain et al. 2011). No significant difference was found between
standard dose and placebo for the incidence of grade > 3 diarrhoea.

One very low quality study reported that patients receiving the probiotic ‘5’ strain dophilus
were more likely to have = 4 daily bowel movements but were less likely to need anti-
diarrhoeal medication than patients taking the probiotic Hylak Tropfen (Timko et al. 2010).

One study of moderate quality evaluated the rectal toxicity data of men being treated for
localised prostate cancer who took part in a trial of aerobic exercise (Kapur et al. 2010).
There were no differences in mean rectal toxicity scores at the 4-week post-treatment review
(MD 0.19 lower (0.57 lower to 0.19 higher).

One moderate quality study compared a glucocorticosteroid beclomethasone dipropionate
(BDP) enema with a placebo (Fuccio et al. 2011). There was no significantly beneficial effect
of BDP on bowel toxicity based on the RTOG/EORTC toxicity scales, or for the bowel
frequency and urgency of defecation items of the SCCAI. Blood in the stool was present at
least once per week in 22% versus 42% of BDP and placebo groups respectively (RR 0.51;
95% CI1 0.29-0.92). Placebo patients were more likely than intervention patients to develop
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grade 2 or higher toxicity as assessed by endoscopy and the Vienna Rectoscopy Score
(VRS) (RR 0.59; 95% CI 0.41-0.85).

One meta-analysis of six RCTs did not show a benefit of sucralfate for the prevention of
acute diarrhoea after pelvic EBRT (RR 0.96; 95% CI 0.81-1.14) (Hovdenak et al. 2005).
However, some of the trials noted increased bowel toxicity in the patients treated with
sucralfate.

Bowel toxicity: treatment

One RCT found patients receiving 1 week of probiotic supplementation needed anti-
diarrhoeal medication less frequently than the placebo group, but the difference was not
significant (Urbancsek et al. 2001). There were also no significant differences in number of
bowel movements and rating of diarrhoea between the two groups at follow-up.

Two studies of low and very low quality reported the use of hyperbaric oxygen therapy
(HBOT) for the treatment of radiation-induced toxicity, similar scores were found between
groups using LENT-SOMA scoring system. Another study found 45% versus 27% of the
HBOT and control groups achieved complete resolution or significant improvement of
proctitis (RR 1.69; 95% CI 1.02-1.82) (Clarke et al. 2008).

One study of moderate quality compared Pentosanpolysulfate (PPS — a substance similar to
sulfracate) to a placebo for the treatment of radiation-induced toxicity and found no beneficial
effect (Pilepich et al. 2006). Another study, reported in a systematic review, found sulfracate
showed greater improvement compared to anti-inflammatories for clinical features (RR 1.76
95% CI 1.08-2.87) (Kochhar et al. 1991). For endoscopic features no discernable difference
was detected between groups. While Chruscielewska-Kiliszek et al. (2012) found low quality
evidence that the improvement in chronic radiation proctitis or endoscopy scores (overall
severity, diarrhea, bleeding, or tenesmus) at 8, 16 and 52 weeks did not significantly differ
between patients receiving sucralfate or placebo after APC.

One unpublished study provided low quality evidence of the effects of Argon Plasma
Coagulation (APC) versus topical formalin for treating rectal bleeding after radiation therapy
for carcinoma of the bladder (Botten et al. 2011). Rectal bleeding was improved in all 29
patients after a median of 2 (range 1-4) sessions of Formalin, or 1.5 (range 1-4) sessions of
APC treatment. No differences in the efficacy of the two treatments were observed. A second
low quality study found a significant improvement in rectal bleeding and bowel frequency at 8
weeks following formalin application (Sahakitrungruang et al. 2012). However, there was also
significant improvement in rectal bleeding, bowel frequency, urgency, diarrhea, and
tenesmus in the comparator group at 8 weeks following colonic irrigation and antibiotics. This
resulted in a significantly greater improvement in rectal bleeding, urgency, and diarrhoea in
the colonic irrigation group.

One study provided low quality evidence of the effectiveness of a sucralfate-steroid enema
versus topical formalin in the treatment of radiotherapy induced bowel toxicity (Nelamangala
et al. 2012). Patients experiencing rectal bleeding in both groups experienced a significant
decrease in symptom (measured using the Radiation Proctopathy System Assessment Scale
(RPSAS)) and sigmoidoscopic scores at 4 weeks (p<0.001). There was no significant
difference between the groups in the number of patients reaching and maintaining an
improvement in symptom score and sigmoidoscopy grade.

Treatment-related morbidity

One study reported ear pain and discomfort in 15.8% of patients following HBOT (Clarke et
al. 2008). Of these, seven had tympanic membrane changes consistent with barotraumas,
and one had both tympanic membrane injury and middle ear effusion. Seven underwent
ventilation tube replacement. Two patients (1.7%) complained of confinement anxiety.
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Chruscielewska-Kiliszek et al. (2012) found low quality evidence of severe constipation (7%)
and urticaria (2%) in patients receiving sucralfate following APC compared to no
complications in the placebo group.

One low quality study comparing formalin application to colonic irrigation and antibiotics
reported that 20 (80%) patients in the formalin group experienced anorectal discomfort
during application and six (24%) patients in the colonic irrigation group experienced nausea
due to antibiotic use (Sahakitrungruang et al. 2012).

One study providing low quality evidence of the effectiveness of a sucralfate-steroid enema
versus topical formalin also reported mild pain in 33.3% of patients during formalin
application and no complications following the sucralfate-steroid enema (Nelamangala et al.
2012).

Colostomy rate

This outcome was not reported by any of the included studies.

Health-related quality of life: prophylactic

Two studies reported the effects of dietary interventions on quality of life with no significant
differences between intervention and control groups. One study found there was less
decrease in the quality of life of patients (measured using the FACIT-D) in the diet group
compared to the control at 3 weeks, but not after completion of the radiotherapy (Arregui
Lopez et al. 2012).

One study showed a similar improvement in mean quality of life scores between those
receiving probiotic supplements and control group patients (MD 3.70 higher (1.21 lower to
8.61 higher)) (Giralt et al. 2008).

Mean quality of life scores were found to be higher at 12 month follow-up for patients
receiving BDP than patients in the placebo group (Fuccio et al. 2011). In both groups IBDQ
scores decreased over time although the reduction was more pronounced in the placebo
group (p=0.034). This difference may have been due to the higher rates of rectal bleeding in
the placebo group.

Health-related quality of life: treatment

Two studies reported an improvement of health related quality of life in both HBOT and
control groups, with a greater improvement in the former. In Clarke et al. (2008) the mean
Bowel Bother and Bowel Function scores after treatment were 59.96 versus 59.74 and 69.82
versus 68.30 for the HBOT and control groups respectively. In Sidik et al. (2007) the
percentage mean difference in quality of life scores before and after the intervention was
19.67 versus 4.53 respectively (p<0.001).

One moderate quality study found no beneficial effect of PPS compared to placebo on quality
of life (RR 0.80 95% CI 0.46 to 1.39).
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Table 34:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: dietary intervention versus control
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7 RCTs Serious! None Serious? None None 613* 589* - - Not LOW
pooled

4 RCTs Serious’ None Serious? None None 182* 143* - - Not LOW

Jooued a1e1sold pasieso]

Juswieal) pue sisoubelp :Jeoued 8)e)sold




8eo

AUUUDJ AV VAiUU ) NULDAUYU| [V [YUVYT I\ WO

*Better results indicated by lower values. 1 Patients and investigators were non-blinded to group allocation. Patient reported own symptoms which increases bias. 2 Five studies
included patients with cancers other than prostate cancer. 3 Studies included patients with cancer other than prostate cancer.
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Table 35:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: probiotics versus control
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Quality assessment Number of patients

Other
No. of Risk of Indirect considerat
studies* Design bias Inconsistency -ness Imprecision -ions Probiotics Control
Bowel toxicity: radiation-induced diarrhoea (any grade) (assessed using NCI-CTC/WHO grading)
4 RCTs  Serious' None Serious?  Serious?® None 142/ 330 188/
(43.0%) 321
(58.6%)

Bowel toxicity: radiation-induced diarrhoea (grade 3 or higher) (assessed using NCI-CTC/WHO grading)

3 RCTs* Serious' None Serious? Serious?® None 28 /319 85/ 311
(8.8%) (27.3%)

Relative

RR 0.73

RR 0.37

Effect

95% ClI

(0.35 —
1.53)

(0.04 —
3.27)

Absolute

158 fewer
per 1,000
(from 381
fewer to
310 more)

172 fewer
per 1,000
(from 262

Quality

VERY
LOW

VERY
LOW
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fewer to
620 more)

2 RCTs  Serious® None Serious®  Serious’ None 19/76 22/72 RR0.66 (0.16— 104 fewer VERY
(25.0%) (30.6%) 2.77) per 1,000 LOW
(from 257
fewer to
541 more)
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Quality assessment Number of patients Effect
Other
No. of Risk of Indirect considerat
studies* Design bias Inconsistency -ness Imprecision -ions Probiotics Control Relative 95% Cl Absolute Quality
0 - - - - - - - - - - - -
Health-related quality of life (measured using EORTC QLQ mean change in score (range 0-100))
1 RCT Serious® None Serious® Serious'® None 39* 33* Not Not MD 3.70 VERY
reported reported higher LOW
(from 1.21
lower to
8.61

higher)
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*Better results indicated by lower values. 1 The generation of allocation sequence and concealment of treatment allocation were not reported in any of the studies. None of the
studies employed an intent-to-treat analysis or reported being sufficiently powered. 2 None of the studies included prostate cancer patients only. Other tumour sites include the
rectum and cervix. The four studies assessed the prophylactic use of probiotics for the prevention of acute radiation-induced diarrhoea, rather than treatment of radiation-induced
bowel toxicity. 3 Total number of events in less than 300. The confidence interval suggests there could be little difference between probiotics and control. 4 Giralt et al. 2008, Delia
et al. 2007 and Salminen et al. 1998 reported in meta-analysis by Fuccio et al. 2009. 5 Studies do not report method of blinding or allocation concealment. Lack of power
calculations and intent-to-treat analysis. 6 Both studies included female participants with gynaecological cancers. 7 Few events, small sample size and wide confidence intervals
suggest imprecise data. 8 Method of allocation concealment and blinding not stated. Study was prematurely terminated and did not reach calculated sample size to acheive 80%
power. 91 ncluded female participants with cervical or endometrial cancer only. Explored the use of probiotics in preventing radiation-induced diarrhoea. 10 Very wide confidence
intervals suggests imprecise data.

J9oUed 9)e)soid pasi|eso

Juswieal) pue sisoubelp :1eoued 8)e}soid



Ted

AUUUDJ AV VAGUU ) NULDAUYU| |V [YUVYT I\ WO

Table 36:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: ‘5’ strain dophilus versus hylak tropfen forte
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Quality assessment

No. of Other
studies Risk of Indirect- considerat ‘5’ strain
B Design bias Inconsistency ness Imprecision -ions dophilus
Bowel toxicity: 2 4 mean bowel movements per day (follow-up 5 weeks) (patient reported)
1 RCT Serious! None Serious? Serious? None 9/22
(40.9%)
Bowel toxicity: anti-diarrhoeal medication (follow-up 5 weeks) (patient reported)
1 RCT Serious! None Serious? Serious? None 6/22
(27.3%)

Number of patients

Hylak
tropfen
forte

4120
(20.0%)

11/20
(55.0%)

Relative

RR 2.05

RR 0.50

Effect

95%
Cl

(0.74

5.62)

(0.23

1.09)

Absolute

210 more
per 1,000
(from 52
fewer to
924 more)

275 fewer
per 1,000
(from 424

Quality

VERY
LOW

VERY
LOW
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1 Unclear whether patients or investigators were blind to treatment allocation. Authors state that groups were not balanced with regards to gender and primary tumour site. Method
of allocation concealment not stated.

2 Patients included those with cancers other than prostate cancer. No control group.

3 Small sample size and number of events reduces confidence in precision of results.

J9oUed 9)e)soid pasi|eso

JuswijeaJ) pue sisoubelp :1eoued 8)e)sold



3 N4

AUUUDJ AV VAIUU ) NULDAUYU| [V YUV TU I\ WO

Table 37:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: exercise versus control
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MD 0.19 MODERATE

lower

32* 33*

None None

None

None Serious’

RCT

(from 0.57
lower to
0.19

higher)
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*Better results indicated by lower values. 1 Due to the lack of studies and small sample size it is not possible to be confident in the degree of consistency for this outcome.
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Table 38:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: beclomethasone diproprionate (BDP) versus control
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Number of
Quality assessment patients Effect
No. of Risk
studies of Indirect- Other 95%
- Design bias Inconsistency ness Imprecision considerations BDP Control Relative Cl Absolute Quality
Bowel toxicity (any grade) (follow-up 12 months) (measured using RTOG/EORTC scales)
1 RCT None None None Serious’ None 24/ 28 /59 RR0.92 (0.61 38 fewer MODERATE
55 (47.5%) - per 1,000
(43.6 1.38) (from 185
%) fewer to
180 more)

Bowel toxicity (grade 2 or above) (follow-up 12 months) (measured using Endoscopy VRS)
1 RCT None None None Serious' None 22/ 40/ 59 RR 0.59 (0.41 278 fewer MODERATE

55 (67.8%) - per 1,000
0.85) (from 102
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Quality assessment

No. of Risk
studies of Indirect- Other
B Design bias Inconsistency ness Imprecision considerations

Bowel toxicity: > 3 mean bowel movements per day (follow-up 12 months) (measured using SCCAI)

1 RCT None None None Serious' None

Bowel toxicity: urgency of defecation (follow-up 12 months) (measured using SCCAI)

Number of
patients
BDP Control

(40.0

%)

4/ 4 /59
55 (6.8%)
(7.3

%)

Relative

RR 1.07

Effect

95%
Cl

(0.28

4.08)

Absolute

fewer to
400 fewer)

5 more per
1,000 (from
49 fewer to
209 more)

Quality

MODERATE
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Quality assessment

No. of Risk

studies of Indirect- Other

i Design bias Inconsistency ness Imprecision considerations
1 RCT None None None Serious' None

Bowel toxicity: blood in stool (follow-up 12 months) (measured using SCCAI)
1 RCT None None None Serious’ None

Number of
patients Effect

95%
BDP Control Relative Cl Absolute

11/ 13/59 RR 0.91 (0.44 20 fewer

55 (22.0%) - per 1,000

(20.0 1.85) (from 123

%) fewer to
187 more)

12/  25/59 RR 0.51 (0.29 208 fewer

55 (42.4%) - per 1,000
(21.8 0.92) (from 34
%) fewer to

301 fewer)

Quality
MODERATE

MODERATE
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59*

55*
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RCT
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*Better results indicated by lower values. 1 Wide confidence intervals and low event rate suggest imprecision.
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Table 39:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: sucralfate versus control
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8 RCTs None' None? Serious®  None None 146 /345 157/ RR0.96 (0.81 18 fewer LOW
(42.3%) 358 - per 1,000
(43.9%) 1.14)  (from 83
& fewer to
61 more)

1 RCT None None Serious®  Serious® None - - - - - LOW
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1 Eight trials as reported in meta-analysis by Hovnedak et al. 2005. Trials were double-blind. No information about allocation concealment.

2 Large differences in the effects between studies. Three trials suggest benefit and three trials suggest harm.

3 Three trials include patients with cancers other than prostate cancer, including gynaecological cancers.

4 The data from six trials were pooled. Two trials reported data that were unsuitable for meta-analysis. Placebo patients required more anti-diarrhoea medication.
5 Not limited to patients with prostate carcinoma.

6 Only 122 patients included in the study.
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Table 40:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: probiotics versus placebo
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Quality assessment

No. of Risk
studies of Indirect Other
B Design bias Inconsistency -ness Imprecision considerations

Bowel toxicity: anti-diarrhoeal medication
1 RCT None None Serious!  Serious? None

Bowel toxicity: average number of bowel movements
1 RCT None None Serious! Serious? None

Bowel toxicity: diarrhoea (assessed using Investigator ratings scale (range 0-3))

Number of patients

Probiotics

36 /102
(35.3%)

Placebo Relative

49/103 RRO0.74

(47.6%)

Effect

95%
Cl

(0.53

1.03)

Absolute Quality

124 fewer
per 1,000
(from 224
fewer to

14 more)

LOW

LOW
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1 Around 75% of participants were female patients with gynaecological cancers. 2 Few events and small sample size. No power calculations. 3 Probiotics=2.4, Placebo=3.2 (non-
significant difference). 4 Probiotics=0.7, Placebo=1.0 (non-significant difference).
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Table 41:

GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: hyperbaric oxygen therapy (HBOT) versus control
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Number of
Quality assessment patients
No. of
studies Risk of Indirect Other
B Design bias Inconsistency -ness Imprecision considerations HBOT Control
Bowel toxicity (assessed using SOMA-LENT)
2 RCTs  Serious' None Serious2 None None 110* 115*

Bowel toxicity: complete or significant improvement (assessed using clinical evaluation)

1 RCT Serious® None Serious* Serious® None 29 /64
(45.3%)

Treatment-related morbidity: patient reported ear pain

15/ 56
(26.8%)

Effect
Relative 95% CI
Not Not

reported reported

RR1.69 (1.02-

1.82)

Absolute Quality

Not LOW
pooled

VERY
LOW

185 more
per 1,000
(from 5
more to
220 more)
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reported pooled

reported pooled
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0*

Serious® None
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None
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*Better results indicated by lower values. 1 Blinding procedure and allocation concealment not specified in Sidik et al. 2007. No details of intervention procedure and poorly
reported results. 2Both studies included female participants with gynaecological cancers. 3 No intent-to-treat analysis. Results highly sensitive to allocation of dropouts. 4 Patients
include women with gynaecological cancers. 5 Low event rate. 6 Wide confidence intervals/standard deviations. 7 All participants are cervical cancer patients

Relative

RR 0.90

RR 0.80

Effect

95%
Cl

(0.62

1.32)

(0.46

1.39)

Absolute Quality

45 fewer MODERATE
per 1,000

(from 172

fewer to

145 more)

67 fewer MODERATE
per 1,000

(from 180

fewer to

Table 42: GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: pentosanpolysulfate (PPS) versus control
Number of
Quality assessment patients
No. of Risk
studies of Indirect Other
i Design bias Inconsistency -ness Imprecision considerations PPS Control
Bowel toxicity: improvement (follow-up 3 months) (assessed using NCI CTC)
1 RCT None None Serious’ None None 40/ 24/53
98 (45.3%)
(40.8
%)
Treatment-related morbidity
0 - - - - - - - -
Colostomy rate
0 - - - - - - - -
Health-related quality of life: improvement (follow-up 3 months) (assessed using SQLI)
1 RCT None None Serious! None None 23/ 14 /42
86 (33.3%)
(26.7
%)

1Study included patients with cancers other than prostate cancer. Pentosanpolysulfate is a substance similar to Sucralfate.

130 more)
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LYC

inflammatory

8/15 (53.3%)

Absolute Quality

VERY

Table 43: GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: sucralfate versus anti-inflammatory
Quality assessment Number of patients

No. of Other
studies Risk of Inconsis- Indirect- considerat-
i Design bias tency ness Imprecision ions Sucralfate

Bowel toxicity (assessed using clinical features)

1 RCT' Serious? None Serious®  Serious* None 16 /17

(94.1%)

Bowel toxicity (assessed using endoscopic features)

1 RCT! Serious? None Serious®  Serious* None 12 /17
(70.6%)

Treatment-related morbidity

0 - - - - - - -
Colostomy rate

0 - - - - - - -
Health-related quality of life

0 - - - - - - -

7115 (46.7%)

LOW

VERY
LOW

1 Kochhar et al. 1991 as presented in the systematic review by Denton et al (2002). 2 Method of randomisation is not stated nor whether the assessors were blinded. 3 35/36

patients were females treated for cervical cancer. 4 Small sample size and few events.
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Table 44: GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: formalin versus comparator
Quality assessment Number of patients Effect
No. of
studies Risk of Inconsis- Indirect- Imprecis Other
i Design bias tency ness -ion considerations Formalin Comparator Relative 95% ClI Absolute Quality
Bowel toxicity: rectal bleeding — comparator colonic irrigation + anti-biotics
1 RCT None None Serious!  Serious? None 4/25 1/25 RR 4.0 (0.5 - 120 LOW
(16.0%) (4.0%) 33.3) more
per
1,000
(from 20
fewer to
1,292
more)
Bowel toxicity: rectal bleeding — comparator APC
1 RCT  Serious® None None Serious* None Not Not reported Not Not Not LOW
reported reported reported pooled
Treatment-related morbidity
1 RCT None None Serious!  Serious? None Not Not reported Not Not Not LOW
reported reported reported pooled
Colostomy rate
0 - - - - - - - - - - - -
Health-related quality of life
0 - - - - - - - - - - - -

1 Not limited to patients who have undergone radiotherapy for prostate cancer. 2 Less than 100 patients in study and less than ten events. 3 Only abstract available; little
information provided. 4 Less than 50 patients in study.

Jooued aje)soud pasiesoT

Juswieal) pue sisoubelp :Jedued 8)e)soid



Yo

AUUUD ) AV VAIUU ) NULDAUYU| [V YUV Y

Absolute

175 more

Quality

LOW

Table 45: GRADE profile: what is the most effective intervention for bowel toxicity following radical radiotherapy for prostate
cancer? Comparison: sucralfate and steroid enema versus formalin
Quality assessment Number of patients Effect

No. of Risk Other
studies of Indirect- considerat- Sucralfate
i Design bias Inconsistency ness Imprecision ions + steroid Formalin Relative 95% ClI

Bowel toxicity: rectal bleeding

1 RCT None None Serious!  Serious? None 42 /51 33 /51 RR1.27 (1.00 -

(82.4%) (64.7%) 1.62)

Treatment-related morbidity

1 RCT None None Serious!  Serious? None Not reported Not Not Not
reported reported reported

Colostomy rate

0 - - - - - - - - - -

Health-related quality of life

0 - - - - - - - - - -
1 Patients underwent radiotherapy for carcinoma of the cervix. 2 Only 102 patients included in the study.

per 1,000
(from O
more to
401 more)

Not
pooled

LOW
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Prostate cancer: diagnosis and treatment

Localised prostate cancer

Cost-effectiveness evidence (2014)

A literature review of published cost-effectiveness analyses did not identify any relevant
papers. Whilst there were potential cost implications of making recommendations in this
area, the lack of published analyses made it difficult to assess the feasibility of modelling this
question. In addition, other questions in the guideline were agreed as higher priorities for
economic evaluation. Consequently no further economic modelling was undertaken for this

question.

Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Trade-off between
clinical benefits and
harms

Ensure that men with signs or symptoms of radiation-induced
enteropathy are offered care from a team of professionals with
expertise in radiation-induced enteropathy (who may include
oncologists, gastroenterologists, bowel surgeons, dietitians and
specialist nurses). [new 2014]

The nature and treatment of radiation-induced enteropathy should be
included in the training programmes for oncologists and
gastroenterologists. [2014]

The GDG considered the outcomes of bowel toxicity, treatment-related
morbidity, colostomy rate and health-related quality of life to be the most
relevant to identifying the most effective interventions for treating the late
effects of radiation-induced bowel toxicity.

The outcome of bowel toxicity was reported for six of the interventions of
interest. The outcome of health-related quality of life was reported for five
of the interventions of interest. The outcome of treatment-related morbidity
was reported for only one of the interventions of interest. The outcome of
colostomy rate was not reported by the evidence.

The evidence for bowel toxicity ranged from very low to moderate quality,
as assessed by GRADE. For health-related quality of life the evidence
ranged from very low to high quality and for treatment-related morbidity the
evidence was very low quality.

The GDG noted that the evidence came from a limited number of studies,
several of which had small sample sizes. It was also noted that some of
the studies included patients who had received radiotherapy for cancers
other than prostate cancer and that several of the studies had investigated
the acute effects of radiation induced bowel toxicity, rather than the late
effects.

The GDG agreed that the variable quality of the evidence along with the
fact that different outcomes were reported for different interventions made
it difficult to determine if any interventions were effective in treating
radiation-induced bowel toxicity. Given this uncertainty the GDG did not
feel able to recommend any particular intervention but equally did not feel
able to recommend that the use of any interventions be discontinued. The
GDG therefore agreed to make recommendations for further research on
the prevention and management of late effects of radiation on bowel
function.

The GDG noted, that men with radiation-induced bowel toxicity can
present to a variety of different healthcare professionals, and so education
and training in this area may lead to improved identification and treatment
of these late effects. The GDG therefore agreed that training programmes
for oncologists and gastroenterologists should include the nature and
treatment of radiation-induced injury to the gastrointestinal tract.

© National Collaborating Centre for Cancer
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Despite not being able to make a recommendation for a particular
intervention, the GDG considered that some guidance was needed on how
to manage bowel toxicity in men who have had radical radiotherapy for
prostate cancer as practice is currently variable. Based on their clinical
experience, the GDG agreed that a multidisciplinary approach would be
the best way to determine the most appropriate treatment, given the
breadth of different interventions available. They therefore recommended
that these men should have access to multidisciplinary professionals with
expertise in the management of radiation-induced bowel toxicity.

Trade-off between net  The GDG noted that no relevant, published economic evaluations had

health benefits and been identified and no additional economic analysis had been undertaken

resource use in this area. It was the opinion of the GDG that discussion between
multidisciplinary professionals was unlikely to incur additional costs and
that this discussion may lead to men having more effective treatments,
thereby reducing costs. The GDG also agreed that it was unlikely there
would be any additional costs from re-designing the curriculum for
oncologists and gastroenterologists to include radiation-induced injury to
the Gl tract.

An interventional study should be conducted comparing drugs
modifying the pathophysiology of post radiation changes in the
bowel with placebo in men who have received radical radiotherapy
for prostate cancer. Outcomes of interest are incidence of late bowel
Research effects (e.g. bleeding, stricture, ulceration), and health-related quality
recommendation of life. [2014]
The pathophysiology of late radiation induced enteropathy is well
documented, but there is lack of evidence on any therapies which can
modify or prevent these late effects, as most therapeutic interventions
Why is this important currently utilised are symptomatic rather than prophylactic

4.5.1.2 Radiation-induced bowel cancer

Radiation can induce cancer as a late complication of radiotherapy, usually many years after
treatment, but faecal occult blood testing is a poor discriminator due to telangiectasis.

The previous guideline advocated sigmoidoscopic surveillance for colorectal tumours after
pelvic irradiation for prostate cancer.. Despite this, practice is still variable and questions
have been raised about the diagnostic utility of sigmoidoscopy in this setting.

Clinical question: What is the diagnostic yield of screening sigmoidoscopy in the detection
of radiation induced bowel cancer?

Clinical evidence (see also full evidence review) (2014)

Evidence statements

The evidence for all pre-specified outcomes is summarised in Table 46. The incidence of
bowel cancer following radiotherapy for prostate cancer was also collated from the literature.

Rectal bleeding

Four observational studies provided very low quality evidence of an overall prevalence of
rectal bleeding in men screened using sigmoidoscopy following radiotherapy for prostate
cancer of 27% (ranging from 20% to 50% in individual studies).
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Malignancy

Very low quality evidence from a cohort study (Bolin et al. 2001) suggests malignancy may
be found in around 3% of asymptomatic men screened using sigmoidoscopy following
radiotherapy for prostate cancer. Screening was performed 16 months following
radiotherapy.

Polyps

Very low quality evidence from two observational studies (Bolin et al. 2001; Wachter et al.
2000) suggest that polyps may occur in 21% (20% and 23% in each of the studies) of
asymptomatic men screened using sigmoidoscopy following radiotherapy for prostate
cancer.

Stricture

One cohort study (O’'Brien et al. 2004) provided very low quality evidence on the absence of
stricture in asymptomatic men screened using sigmoidoscopy following radiotherapy for
prostate cancer, finding none in any of 20 men screened.

Hemorrhoidal nodes

One cohort study (Wachter et al. 2000) provided very low quality evidence on the presence
of hemorrhoidal nodes in asymptomatic men screened using sigmoidoscopy following
radiotherapy for prostate cancer. The study found a prevalence of 48% (21 cases in 44 men
screened).

Ulceration

Very low quality evidence from two observational studies (Goldner et al. 2007; Wachter et al.
2000) suggests the presence of ulceration in asymptomatic men screened using
sigmoidoscopy following radiotherapy for prostate cancer. Both studies found
microulcerations in the distal anterior rectum wall. When combined, the studies estimate a
prevalence of 2% (with rates of 1% and 5% individually). A third observational study (O’Brien
et al. 2004) found no evidence of ulceration in any of 20 asymptomatic men screened
following radiotherapy for prostate cancer.

Telangiectasia

Four observational studies provided very low quality evidence on the presence of
telangiectasia in asymptomatic men screened using sigmoidoscopy following radiotherapy
for prostate cancer. Combined these studies suggest a prevalence of telangiectasia of 57%
and multiple telangiectases of 39% (individual studies ranged from 43% to 80% and 25% to
60% respectively).

Congested mucosa

Very low quality evidence from two cohort studies (Goldner et al. 2007; Wachter et al. 2000)
suggests a prevalence of congested mucosa of 43% (range of 39% to 57% in individual
studies) in asymptomatic men screened using sigmoidoscopy following radiotherapy for
prostate cancer. Grade 1 congested mucosa (focal reddening of the mucosa with
oedematous mucosa) was found in 15% to 32% of men; grade 2 (diffuse, not confluent,
reddening of the mucosa with edematous mucosa) in 16% to 30%; and grade 3 (diffuse,
confluent, reddening of the mucosa with edematous mucosa) in 8% to 13% of men in these
studies.
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Diagnostic yield, overall survival, sepsis, perforation, and health-related quality of life

These outcomes were not reported by any of the included studies.

Incidence of bowel cancer who have received radiotherapy for prostate cancer

Observational studies suggest a geometric mean raw incidence of 1.3% (range 0.1% to
6.6%) for the development of any secondary bowel cancer in men who have received
radiotherapy for prostate cancer. Observational studies which report rates of secondary
colon or rectal cancer in men who have received radiotherapy for prostate cancer suggest
geometric mean raw incidences of 1.1% (range 0.4% to 3.4%) and 0.5% (range 0.0% to
8.3%) respectively. The meta-analysis included six studies and found a significantly higher
risk of developing colorectal cancer following radiotherapy compared with no radiotherapy in
men previously diagnosed with prostate cancer (RR 1.27 95% CI 1.23-1.31). The risk was
also significantly higher for colon and rectal cancers individually (RR 1.09 95% CI 1.05-1.13
and RR 1.15 95% CI 1.10-1.21 respectively). However, there was wide variability between
studies.

Six of the studies specifically looked at the increased risk of bowel cancer in those who had
received EBRT alone for prostate cancer. There was no significant difference in the risk of
any colorectal cancer or specifically colon cancer in those treated with EBRT compared to no
radiotherapy (p = 0.1). However, there was still a significantly increased risk of rectal cancer
following EBRT when compared with no radiotherapy (RR 1.21 95% CI 1.11-1.32).

In many of the studies a latency period was used to exclude the possibility of synchronous
colorectal cancers, which varied considerably in length between studies. The exclusion of
any studies which included secondary bowel cancers occurring within 5 years of diagnosis or
treatment resulted in no significant increase in risk of any colorectal or colon cancer following
radiotherapy (p = 0.1), but a significant increase in risk of rectal cancer for those treated with
radiotherapy (RR 1.18 95% CI 1.07-1.31).

Only one observational study (Rapiti et al. 2008) allowed calculation of the incidence rate per
person-year for any secondary bowel cancer in men who have received radiotherapy for
prostate cancer; this was found to be 1,169 cases/100,000 person-years. The geometric
mean incidence rates for colon and rectal cancer were found to be 220 cases/100,000
person-years (range 188 and 248 cases/100,000 person-years) and 102 cases/100,000
person-years (range 52 and 220 cases/100,000 person-years) respectively. This compares
to 190 and 105 cases/100,000 person-years in the no-radiotherapy control groups
respectively. From these figures, if 1,000 men were screened for 10 years we might expect
to detect around 32 colorectal cancers in those undergoing radiotherapy, compared to
around 30 colorectal cancers in those not undergoing radiotherapy.
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Table 46: GRADE profile: what is the diagnostic yield of screening sigmoidoscopy in the detection of radiation-induced bowel

cancer?
Risk
No. of of
studies Design bias
Overall survival
0 - -
Perforation
0 - -
Sepsis
0 - -
Quality of life
0 - -
Malignancy
11 Cohort Serious
study
Polyps
22 Cohort & No
diagnostic serious
studies risk
Stricture
1 Cohort Serious
study
Hemorrhoidal nodes
1 Cohort No
study serious
risk

Ulceration

Quality assessment

Inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

No serious
inconsistency

Indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Other

No of cases / patients

No
sigmoido-

Imprecision considerations Sigmoidoscopy scopy

Serious

Serious

No serious
imprecision

Serious

None

None

None

None

None

None

None

None

71277
(2.5%)

66 / 321
(20.6%)

0/20
(0.0%)

21/ 44
(47.7%)

Effect

Relative
(95%
Cl)

Absolute Quality

- VERY
LOW

- VERY
LOW

- VERY
LOW

- VERY
LOW
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3 Cohort & No
diagnostic  serious
studies risk

Talengiectasia

3 Cohort & No
diagnostic  serious
studies risk

Multiple talengiectases

4 Cohort & No
diagnostic  serious
studies risk

Congested mucosa

22 Cohort No
study serious
risk

Rectal bleeding

42 Cohort & No
diagnostic  serious
studies risk

1 Only abstracts available. 2 Includes one study which is only available in abstract form. *Patients not reported to have any symptoms by articles

Serious

Serious

Serious

Serious

Serious

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Serious

Serious

Serious

Serious

Serious

None

None

None

None

None

4/230
(1.7%)

130/ 230
(56.5%)

100 / 258
(38.8%)

91/210
(43.3%)

70/ 258
(27.1%)

VERY
LOW
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LOW
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LOW
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LOW

VERY
LOW
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Cost-effectiveness evidence (2014)

A literature review of published cost-effectiveness analyses did not identify any relevant
papers. No further economic modelling was undertaken because determining the diagnostic
yield of sigmoidoscopy was a clinical issue and therefore not appropriate for modelling.

Recommendations

Relative value placed
on the outcomes
considered

Quality of the
evidence

Trade-off between
clinical benefits and
harms

Tell men that there is a small increase in the risk of colorectal cancer
after radical external beam radiotherapy for prostate cancer. [new
2014]

Carry out full investigations, including flexible sigmoidoscopy, in
men who have symptoms of radiation-induced enteropathy to
exclude inflammatory bowel disease or malignancy of the large
bowel and to ascertain the nature of the radiation injury. Use caution
when performing anterior wall rectal biopsy after brachytherapy
because of the risk of fistulation. [2014]

The GDG considered the outcomes of overall survival, sepsis, perforation,
health-related quality of life, diagnostic yield for bowel cancer, diagnostic
yield for other non-malignant pathology and bleeding to be the most
important to determining the effectiveness of sigmoidoscopy in detecting
second bowel malignancy after radical radiotherapy for prostate cancer.

The outcomes of overall survival, sepsis, perforation and health-related
quality of life were not reported in the evidence.

The evidence for all reported outcomes was assessed by GRADE as very
low quality. The GDG noted that the evidence came from a limited number
of studies, some of which had small sample sizes. It was also noted that
some of the evidence was only available in abstract form.

The GDG acknowledged that the evidence had shown men who had
received radical radiotherapy for prostate cancer were at increased risk of
developing secondary bowel malignancy, although the magnitude of this
increase risk was uncertain. Since radiotherapy is only one of several
potential treatment options for prostate cancer, the GDG agreed it was
important to ensure men were given this information to assist them in
making informed decisions about what treatment to have.

The GDG noted that there was no evidence that flexible sigmoidoscopy
increased the diagnostic yield of secondary bowel malignancy in men who
had received radical radiotherapy for prostate cancer, compared to those
men who had not . The GDG were also aware that the recommendation
from CG58 that men treated with radical radiotherapy for prostate cancer
be offered flexible sigmoidoscopy every 5 years had not been widely
implemented. The GDG therefore agreed to delete this recommendation.

The GDG noted that the available evidence did not contradict the
recommendation from CG58 that men with symptoms of radiation-induced
enteropathy should be investigated to exclude inflammatory bowel disease
or malignancy of the large bowel and to ascertain the nature of the
radiation injury. They therefore agreed to retain this recommendation
because the GDG did not want patients to assume that symptoms were
simply related to radiotherapy late effects. The GDG also agreed it was
important to retain the recommendation from CG58 that caution should be
exercised with anterior wall rectal biopsy following brachytherapy because
of the risk of perforation.
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Trade-off between net The GDG noted that no relevant, published economic evaluations had

health benefits and been identified and no additional economic analysis had been undertaken

resource use in this area. The GDG considered there would be no additional costs
associated with informing patients of the increased risk of cancer, but
potential cost savings from removing the recommendation to perform
regular flexible sigmoidoscopy.

Research into the causes, and clinical trials of prevention and
Research management of radiation-induced enteropathy should be undertaken
recommendation [2008].
There is little evidence on the factors that cause radiation-induced
enteropathy, and how it can be prevented. There is also a lack of
consensus on the optimal ways to detect radiation-induced enteropathy,
on how to objectively assess its severity and on how to manage the
Why is this important symptoms caused by it.

4.5.2 Sexual dysfunction

Sexual dysfunction is a very common side effect of all treatments for localised prostate
cancer. Sexual dysfunction is a general term which includes loss of libido, erectile
dysfunction, loss of ejaculatory function, infertility and psychosexual issues.

The risk of loss of sexual function has an important influence on the decisions which men
and their partners make about treatment for prostate cancer. Although there is evidence that,
following an initial loss of erectile function, spontaneous improvements will occur in a
proportion of men without specific intervention, most men who undergo radical treatment for
prostate cancer experience erectile dysfunction and this is a cause of distress for the majority
(see Chapter 2).

Prior to radical treatment, warn men and, if they wish, their partner,
that radical treatment for prostate cancer will result in an alteration
of sexual experience, and may result in loss of sexual function.

Recommendation [2008, amended 2014]
Qualifying statement There is evidence from case series and GDG consensus to support this
recommendation.

Warn men and, if they wish, their partner, about the potential loss of
ejaculation and fertility associated with radical treatment for prostate
Recommendation cancer. Offer sperm storage. [2008, amended 2014]

Qualifying statement There is evidence from case series and strong GDG consensus to support
making this recommendation.
Ensure that men have early and ongoing access to specialist erectile
Recommendation dysfunction services. [2008, amended 2014]
Qualifying statement There was GDG consensus to support making this recommendation.

Offer men with prostate cancer who experience loss of erectile
function phosphodiesterase type 5 (PDE5) inhibitors to improve their
Recommendation chance of spontaneous erections. [2008]

Qualifying statement Evidence from randomised trials has shown a clinical benefit for
intervention with PDES5 inhibitors.

If PDES5 inhibitors fail to restore erectile function or are
contraindicated, offer men vacuum devices, intraurethral inserts or
Recommendation penile injections, or penile prostheses as an alternative. [2008]

Qualifying statement This recommendation is based on evidence from observational studies.
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Clinical evidence (2008)

There is good evidence, from placebo controlled randomised trials, that PDES5 inhibitors can
improve erectile function in men with erectile dysfunction after radical treatment for prostate
cancer. Sildenafil (Incrocci et al. 2001) and tadalafil (Incrocci et al. 2006) have shown
effectiveness for the treatment of erectile dysfunction after external beam radiotherapy.
Sildenafil (Carson et al. 2002), tadalafil (Montorsi et al. 2004) and vardenafil (Brock et al.
2003) have shown effectiveness for the treatment of erectile dysfunction after nerve sparing
radical prostatectomy. The literature search did not find any trials directly comparing different
PDES inhibitors in men with prostate cancer.

In a cohort study (Stephenson et al. 2005) and a large case series (Schover et al. 2002) of
men after treatment for localised prostate cancer about half had tried treatment for erectile
dysfunction. Sildenafil was the most widely used treatment. Invasive treatments (penile
prostheses, penile injection) tended to be more effective but were less widely used;
psychosexual counseling was the least effective.

A meta-analysis of placebo controlled trials in patients with erectile dysfunction of mixed
aetiology concluded prostaglandin E1 was beneficial (Urciuoli et al. 2004). Three RCTs
examined psychosexual counseling in men with prostate cancer (Canada et al. 2005; Giesler
et al. 2005; Lepore et al. 2003), but none showed an improvement in sexual function.

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

Further research should be conducted into the timing and
Research effectiveness of treatments for erectile dysfunction after all
recommendation treatments for prostate cancer. [2008]
The three most commonly used treatments for prostate cancer, surgery,
radiotherapy and androgen deprivation therapy, all cause erectile
dysfunction. There has been research into treatments following surgery
but the trials are not of high quality. Very little research has been
undertaken in men treated with radiotherapy or androgen deprivation
therapy. Erectile dysfunction is one of the top three treatment related
Why is this important morbidities reported by men with prostate cancer.

Urinary incontinence

Urinary incontinence of all types has been reported after prostate cancer treatment. Radical
prostatectomy can especially lead to stress incontinence, which may be temporary or
permanent. Incontinence may be a problem after brachytherapy and external beam
radiotherapy, in those men who have also had a trans-urethral resection of the prostate. The
severity of the symptoms is very variable as is the degree to which this bothers individual
men. Treatments for incontinence include physical (pelvic floor muscle re-education, bladder
retraining), medical (drug therapy) or surgical (injection of bulking agents, artificial urinary
sphincters or perineal sling).

Offer men experiencing troublesome urinary symptoms before
treatment a urological assessment. [2008]

Warn men undergoing radical treatment for prostate cancer of the
likely effects of the treatment on their urinary function. [2008,
Recommendation amended 2014]

Qualifying statement There was case series evidence supported by GDG consensus that these
recommendations should be made.
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Ensure that men with troublesome urinary symptoms after treatment
have access to specialist continence services for assessment,
diagnosis and conservative treatment. This may include coping
strategies, along with pelvic floor muscle re-education, bladder
retraining and pharmacotherapy. [2008]

Refer men with intractable stress incontinence to a specialist
Recommendation surgeon for consideration of an artificial urinary sphincter. [2008]

Qualifying statement There was strong GDG consensus and evidence from randomised trials to
support making these recommendations
Do not offer injection of bulking agents into the distal urinary
Recommendation sphincter to treat stress incontinence. [2008]

Qualifying statement The evidence from one small randomised trial did not support the use of
this intervention.

Clinical evidence (2008)

Pelvic floor re-education

Systematic reviews of RCTs of pelvic floor muscle exercise (PME) training in men (Dorey
2005; Hunter et al. 2004) suggest that PME training using biofeedback is associated with
earlier return to continence after radical prostatectomy. Continence rates at one year post
radical prostatectomy, however, were similar in PME and non-PME groups. Two good quality
RCTs published since the reviews (Burgio et al. 2006; Filocamo et al. 2005) showed a
benefit of early PMEs for post radical prostatectomy incontinence.

The systematic reviews (Dorey 2005; Hunter et al. 2004) concluded that there was
insufficient evidence to support enhancements (such as biofeedback and electrical or
magnetic stimulation) to PMEs. A RCT conducted since these systematic reviews
(Yokoyama et al. 2004) showed earlier return to post radical prostatectomy continence in
men treated using external electrical or magnetic stimulation of the pelvic floor muscles than
in those treated with PMEs.

Surgical treatment

A single small RCT (Imamoglu et al. 2005) compared injection of urethral bulking agent with
the AMS 800 artificial urinary sphincter in the treatment of post radical prostatectomy urinary
incontinence. In men with total incontinence after radical prostatectomy, the artificial urinary
sphincter was more effective in terms of number of pads used and grams of urine lost. In
men with minimal incontinence, however, there was no significant difference between the two
treatments.

Cost-effectiveness evidence (2008)

The literature search on interventions for urinary incontinence identified 184 potentially
relevant papers. Nine of these papers were read in full but none were appraised as they did
not include any economic evaluations. No economic modelling was attempted because there
was considered to be insufficient clinical information on which to base a model.
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Further research is required into the causes, prevention and
Research treatment strategies for urinary incontinence in men with prostate
recommendation cancer. [2008]

Urinary incontinence is the most commonly reported treatment related

side effect after radical prostatectomy. It can also occur after other types

of prostate surgery and radiotherapy. There are few comparative data on
Why is this important management of this distressing condition.

Follow-up

Routine follow-up after treatment of localised disease is used:

¢ to identify local recurrent disease at a stage when further radical treatment might be
effective

¢ to identify and treat the complications of therapy
¢ to give information and address concerns
¢ to audit the outcomes of treatment.

Methods of monitoring disease control and detecting disease recurrence include physical
examination, blood tests such as the PSA level, and imaging investigations. It is rare for local
clinical relapse to be detected before the PSA rises from baseline values. The appropriate
management of men with a rising PSA is an important area of clinical controversy, and will
be considered in some detail (see Chapter 5).

The traditional model for follow-up has been based around regular out patient visits to
hospital doctors. Alternative models include telephone follow-up, nurse-led clinics, and
follow-up in primary care. Although follow-up needs to be long term, this does not necessarily
need to be hospital-based.
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Recommendation
Qualifying statement

Clinical evidence (2008)

Discuss the purpose, duration, frequency and location of follow-up
with each man with localised prostate cancer’, and if he wishes, his
partner or carers. [2008]

Clearly advise men with prostate cancer about potential longer-term
adverse effects of treatment and when and how to report them.
[2008]

Men with prostate cancer who have chosen a watchful waiting
regimen with no curative intent should normally be followed up in
primary care in accordance with protocols agreed by the local
urological cancer MDT and the relevant primary care organisation(s).
Their PSA should be measured at least once a year. [2008]

Check PSA levels for all men with prostate cancer who are having
radical treatment at the earliest 6 weeks following treatment, at least
every 6 months for the first 2 years and then at least once a year
thereafter. [2008]

Do not routinely offer DRE to men with localised prostate cancer
while the PSA remains at baseline levels. [2008]

After at least 2 years, offer follow-up outside hospital (for example, in
primary care) by telephone or secure electronic communications to
men with a stable PSA who have had no significant treatment
complications, unless they are taking part in a clinical trial that
requires formal clinic-based follow-up. Direct access to the
urological cancer MDT should be offered and explained. [2008]

In the absence of reliable evidence, these recommendations are based on
GDG consensus.

Literature searches did not identify any studies comparing different follow-up frequencies.
Some authors have recommended strategies for follow-up (Carroll et al. 2001; Catton et al.
2003; Edelman et al. 1997; Yao & DiPaola 2003) but none comes from a systematic review
of the evidence. Studies of the acceptability of follow-up strategies in primary care have not
reported rates of disease recurrence and survival (Rose et al.1996; Cathala et al. 2003;

Booker et al. 2004).

Cost-effectiveness evidence (2008)

The GDG did not rate this topic as a health economic priority; therefore the cost-
effectiveness literature on this topic has not been reviewed.

v This may also apply to some men with locally advanced prostate cancer
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