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Introduction

We are honoured to present the 2016 edition of the European Association of Urology (EAU) Guidelines.
Clinical Practice Guidelines are a highly influential tool for the improvement of clinical care, the harmonisation
of healthcare provision as well as the management of healthcare associated resources across Europe.
Therefore, clinical guidelines must be free of bias, presenting a balanced view of risks and benefits, in which
the preferences of patients, best clinical practice and healthcare policy needs are underpinned by the best
available scientific evidence.

To achieve these essential attributes, the EAU Guidelines Office has systematically introduced
Cochrane review methodology across all 20 Guidelines Panels, ensuring that high quality systematic reviews
underpin key recommendations. This process is ongoing and would not be possible without the continued
work of our exceptional team of young doctors, actively involved in the EAU Guidelines Office Associates
Programme, under the leadership of our expert Panel Members who represent some of the most respected,
talented and dedicated urologists from across Europe and beyond. The success of our systematic review
policy is measurable in the numerous European Urology publications, for which the EAU Guidelines Office is
exceptionally grateful for the support of Prof.Dr. James Catto editor-in-chief of European Urology. Currently
there are another 36 ongoing systematic reviews, the results of which will become more apparent in
subsequent updates of the Guidelines.

The EAU Guidelines Office is committed to ensuring that the clinical questions on which
recommendations are based, and the outcomes of interest that are considered, take important patient views
into account. Therefore, whenever possible, valuable input from patient advocacy groups and lay reviewers are
sought. It is a key aim of the EAU Guidelines Office to increase structured patient involvement in Guidelines
development over the course of successive updates, with the hope of developing a more patient-centred
shared-decision making framework.

Development of Clinical Practice Guidelines, whilst important, must fundamentally be supported by
an effective dissemination strategy. To enhance the dissemination of the EAU Guidelines recommendations, the
Social Media (SoMe) working group chaired by Prof.Dr. Maria Ribal has been tasked with promoting discussion
and triggering feedback from guidelines users via Facebook and Twitter. From its official start in January
2015, the hashtag #eauguidelines has disseminated over 3,000 tweets resulting in upwards of three million
impressions and leading to a 40% increase in the number of followers of the EAU Twitter account
@uroweb. A considerable proportion of the success of the EAU Guidelines can be attributed to the support
of the 41 National Urological Societies worldwide who actively endorse the EAU Guidelines. National Society
endorsement shows support of the EAU Guidelines as a reference standard complementary to their own
National Guidelines whilst also driving dissemination of the EAU Guidelines amongst all practicing urologists
within each individual society.

Effective dissemination of the EAU Guidelines, whilst important, must be followed-up by assessment
of their impact on clinical practice. In order to achieve this, the EAU Guidelines Office has launched the IMpact
Assessment of Guidelines Implementation and Education (IMAGINE) group, chaired by Prof.Dr. Alberto Briganti.
It is the firm belief of the IMAGINE group that evidence-based medicine should be complemented by evidence-
based implementation. It is the goal of the group to establish a knowledge translation setting which will allow
the gap between evidence and practice to be bridged. Key to this endeavour, in conjunction with effective
dissemination and education, is the identification of barriers to knowledge transfer, or more importantly, the
identification of the optimum interventions to limit or overcome such barriers; ultimately, making the EAU
Guidelines recommendations more relevant and actionable whilst enhancing their influence on patient care.

The yearly publication of the EAU Guidelines would not be possible without the unwavering support
of every user of the Guidelines globally, our EAU membership, our highly valued Guidelines Panels, the young
Guidelines Associates, the EAU Executive Committee (particularly the constant support of Prof.Dr. Hein van
Poppel) and Management team, and our National Societies. So, on behalf of the EAU Guidelines Office Board,
thank you for your support and inspiration. We hope you enjoy using the 2016 update of the EAU Guidelines!

Prof.Dr. James N’'Dow
Chairman EAU Guidelines Office
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Methodology section

Clinical guidelines development is one of the core activities of the EAU, with the 2016 Guidelines covering the
majority of the urological field. The EAU clinical guidelines, which are updated based on systematic reviews of
the available clinical evidence, are developed to support clinicians in making informed decisions in their care of
patients.

The Guidelines Office (GO), consisting of more than 250 clinicians, is responsible for the production of these
documents. Their efforts are supported by a number of expert Committees, each with specific tasks and
responsibilities.

The EAU GO unified production methodology aims to:

° ensure scientific quality, accuracy and currency of information;

° promote sustained quality improvement;

° contribute to the dissemination and implementation of all EAU Guidelines publications.

All EAU Guidelines can be accessed online through the Association website: www.uroweb.org/guidelines/. All
full members of the EAU can collect print copies of both the full text guidelines and a short reference document
(Pocket guidelines) free of charge at EAU annual meetings. A mobile App containing the Pocket guidelines is
also available for download.

Systematic Review development

The EAU GO has set up a management structure to support development of systematic reviews (SR) involving
young clinicians (Guidelines Associates) who are supported by methodologists and statisticians. These SRs
are based on clinical questions prioritised by the Guidelines Panel responsible for each topic and their findings
are incorporated into the EAU guidelines as they become available. Benefits and harms of interventions are
addressed in detail, both in the development stage of the clinical question and when review findings are being
incorporated and treatment recommendations formulated. Whenever possible, patient input is sought at both
the development stage of the SR questions as well as when guidelines recommendations are being drafted.
Patient organisations are invited to take part in review of the EAU Guidelines documents prior to publication.

In the course of 2015, 43 SRs were initiated. This is a rolling programme, with the ambition to address the
majority of key clinical questions covered by the EAU guidelines.

All SRs are performed using standard Cochrane SR methodology: (http://www.cochranelibrary.com/about/
about-cochrane-systematic-reviews.html). Two independent reviewers screen abstracts and full texts, carry
out data abstraction, assess risk of bias and do a GRADING exercise [1-4]. The results are presented in tables
showing baseline characteristics and summaries of findings. Meta-analyses are performed only as part of a SR
when several randomised controlled trials have addressed the same question and the outcomes are reported
homogenously. For lower level data, narrative syntheses of the evidence are provided. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidance is followed [5].

Independently of these SRs, each Guideline Panel has undertaken a separate systematic search, tailored to
their individual guideline. These are broad searches (Scope/Horizon searches) which are developed to:

o ensure that the available clinical evidence is identified in a structured unbiased fashion;

o ensure that significant data are not missed;

° inform on the need to update guidelines documents;

° identify gaps in the literature and prioritise future systematic review activities.

The results of these searches are selected and assessed in a structured fashion by Guideline Associates
and Guideline Panel members, although no detailed evidence summaries are produced. The search histories
are available online in the Appendices and Publications sections of each guideline topic (www.uroweb.org/

quidelines/).

Level of evidence and grading system

Recommendations in this text are assessed according to their level of evidence (LE) and Guidelines are given
a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence [6].
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Table 1: Level of evidence*

Level |Type of evidence

1a Evidence obtained from meta-analysis of randomised trials.

1b Evidence obtained from at least one randomised trial.

2a Evidence obtained from one well-designed controlled study without randomisation.

2b Evidence obtained from at least one other type of well-designed quasi-experimental study.

3 Evidence obtained from well-designed non-experimental studies, such as comparative studies,
correlation studies and case reports.

4 Evidence obtained from expert committee reports or opinions or clinical experience of respected

authorities.

Table 2: Grade of recommendation*

Grade |Nature of recommendations
A Based on clinical studies of good quality and consistency addressing the specific recommendations
and including at least one randomised trial.

B Based on well-conducted clinical studies, but without randomised clinical trials.

C Made despite the absence of directly applicable clinical studies of good quality.

* Modified from [6].

References

1. Atkins, D., et al. Grading quality of evidence and strength of recommendations. BMJ, 2004. 328: 1490.

2. Guyatt, G., et al. Grading strength of recommendations and quality of evidence in clinical guidelines: report from
an american college of chest physicians task force. Chest, 2006. 129: 174.

3. Guyatt, G.H., et al. What is "quality of evidence" and why is it important to clinicians? BMJ, 2008. 336: 995.

4 Guyatt, G.H., et al. GRADE: an emerging consensus on rating quality of evidence and strength of
recommendations. BMJ, 2008. 336: 924.

5. Moher, D., et al. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. J
Clin Epidemiol, 2009. 62: 1006.

6. Phillips, B., et al. Oxford Centre for Evidence-based Medicine Levels of Evidence. Updated by Jeremy Howick
March 2009.
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The Assistance and support of National Urological Associations has been invaluable for the EAU guidelines
project over the past number of years. Whilst in many European countries the EAU guidelines are being used
in clinical practice, or form the basis of national urological guidelines, the EAU Guidelines Office have only
recently started to formalise endorsement of their guidelines. Formal replies have been sent in by the following

National Urological Associations within Europe and beyond:

National Societies Endorsements

The Algerian Association of Urology
The Argentinian Society of Urology
The Armenian Association of Urology
The Austrian Urological Society

Urological Society of Australia and New Zealand

The Belarusian Association of Urology
Belgische Vereniging voor Urologie
Société Belge d'Urologie

The British Association of Urological Surgeons
La Sociedad Chilena de Urologia

The Chinese Urological Association

La Sociedad Colombiana de Urologia
The Cyprus Urological Association
The Czech Urological Society

The Dutch Association of Urology
European Board of Urology

The Estonian Urological Society
Association Francaise d'Urologie

The German Urological Association
The Hellenic Urological Association
The Hong Kong Urological Association
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The Hungarian Urological Association
The Indonesian Urological Association
The Irish Society of Urology

The Italian Association of Urology

The Kosova Urological Association
The Latvian Association of Urology
The Lithuanian Urological Society
The Macedonian Association of Urology
The Malaysian Urological Association
The Polish Urological Association

The Portuguese Urological Association
The Russian Society of Urology

The Slovak Urological Society

The Slovenian Urological Association
The Spanish Association of Urology
The Swedish Urology Association

The Swiss Society of Urology

The Taiwan Urological Association
The Turkish Association of Urology
The Thai Urological Association

The Ukrainian Association of Urology
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Composition Guidelines Working Groups

EAU Working Group on Non-Muscle Invasive
Bladder Cancer

Prof.Dr. M. Babjuk, Prague (CZ) (chair)
Prof.Dr. A. Bohle, Bad Schwartau (DE)
Prof.Dr. M. Burger, Regensburg (DE)
Prof.Dr. E.M. Compérat, Paris (FR)

Dr. E. Kaasinen, Hyvinkaa (Fl)

Prof.Dr. J. Palou Redorta, Barcelona (ES)
Prof.Dr. M. Rouprét, Paris (FR)

Prof.Dr. S.F. Shariat, Vienna (AT)

Prof.Dr. R. Sylvester, Brussels (BE)

Dr. B.W. van Rhijn, Amsterdam (NL)
Prof.Dr. R. Zigeuner, Graz (AT)

Associates:

Dr. M. Bruins, Nijmegen (NL)

Dr. O. Capoun, Prague (C2)

Dr. D. Cohen, Londen (UK)

Dr. J. Dominguez Escrig, Madrid (ES)
Dr. B. Peyronnet, Rennes (FR)

Dr. T. Seisen, Paris (FR)

Dr. V. Soukup, Prague (C2)

EAU Working Group on Muscle-invasive and
Metastatic Bladder Cancer

Prof.Dr. J.A. Witjes, Nijmegen (NL) (chair)
Prof.Dr. E.M. Compérat, Paris (FR)

Dr. N.C. Cowan, Portsmouth (UK)

Prof.Dr. G. Gakis, Tubingen (DE)

Prof.Dr. Th. Lebrét, Suresnes (FR)

Prof.Dr. A. Lorch, Dusseldorf (DE)

Prof.Dr. M.J. Ribal, Barcelona (ES)

Dr. A. Van der Heijden, Nijmegen (NL)

Associates :

Dr. M. Bruins, Nijmegen (NL)

Dr. J. Dunn, Exeter (UK)

Dr. V. Hernandez, Madrid (ES)

Dr. E. Linares Espinos, Madrid (ES)
Dr. Y. Neuzillet, Courbevoie (FR)
Dr. M. Rouanne, Paris (FR)

Dr. E. Veskimae, Tampere (FI)

EAU Working Group on Prostate Cancer
Prof.Dr. N. Mottet, Saint-Etienne (FR) (chair)
Mr. Ph. Cornford, Liverpool (UK) (vice-chair)
Prof.Dr. J. Bellmunt, Barcelona (ES)

Prof.Dr. M. Bolla, Grenoble (FR)

Dr. L. Bourke, Sheffield (UK)

Dr. E. Briers, Hasselt (BE), patient representative
Prof.Dr. M. De Santis, Coventry (UK)

Dr. A. Henry, Leeds (UK)

Prof.Dr. S. Joniau, Leuven (BE)

Dr. T. Lam, Aberdeen (UK)

Prof.Dr. M.D. Mason, Cardiff (UK)

Prof.Dr. V. Matveev, Moscow (RU)

Prof.Dr. O. Rouviere, Lyon (FR)

Prof.Dr. T.H. van der Kwast, Toronto, ON (CN)
Prof.Dr. H. van der Poel, Amsterdam (NL)
Prof.Dr. T. Wiegel, Ulm (DE)
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Associates:

Dr. M. Albersen, Leuven (BE)

Dr. N. Arfi, Saint-Etienne (FR)

Dr. R.C.N. van den Bergh, Zeist (NL)
Dr. T. van den Broeck, Leuven (BE)
Mr. M. Cumberbatch, Sheffield (UK)
Dr. W.L.M. Everaerts, Leuven (BE)
Dr. N. Fossati, Milan (IT)

Dr. T. Gross, Bern (CH)

Dr. P. Moldovan, Lyon (FR)

Dr. P-P. Willemse, Rotterdam (NL)

EAU Working Group on Renal Cell Cancer
Prof.Dr. B. Ljungberg, Umed (SE) (chair)
Prof.Dr. A. Bex, Amsterdam (NL) (vice-chair)
Prof.Dr. K. Bensalah, Rennes (FR)

Prof.Dr. S. Canfield, Houston, TX (USA)
Prof.Dr. R.H. Giles, Utrecht (NL) patient advocate
IKCC

Prof.Dr. M. Hora, Pilsen (C2)

Prof.Dr. M.A. Kuczyk, Hanover (DE)

Dr. T. Lam, Aberdeen (UK)

Prof.Dr. A. Merseburger, Lubeck (DE)
Prof.Dr. T. Powles, London (UK)

Prof.Dr. M. Staehler, Munich (DE)

Prof.Dr. A. Volpe, Novara (IT)

Associates:

Dr. S. Dabestani, Malmé (SE)

Dr. S. Fernandez-Pello Montes,
Gijon - Asturias (ES)

Dr. F. Hofmann, Lulea (SE)

Dr. L. Marconi, Coimbra (PT)

Dr. R. Tahbaz Salehi, Hamburg (DE)

EAU Working Group on Testicular Cancer
Prof.Dr. P. Albers, Dusseldorf (DE) (chair)
Prof.Dr. W. Albrecht, Mistelbach (AT)
Prof.Dr. F. Algaba, Barcelona (ES)
Prof.Dr. C. Bokemeyer, Hamburg (DE)
Dr. G. Cohn-Cedermark, Stockholm (SE)
Prof.Dr. K. Fizazi, Vellejuif/Paris (FR)
Prof.Dr. A. Horwich, London (UK)
Prof.Dr. M.P. Laguna, Amsterdam (NL)
Dr. N. Nicolai, Milan (IT)

Dr. J. Oldenburg, Oslo (NO)

Associates

Dr. J. Boormans, Rotterdam (NL)
Prof.Dr. J. Mayor de Castro, Madrid (ES)
Dr. L. Marconi, Coimbra (PT)

EAU Working Group on Penile Cancer
Prof.Dr. O.W. Hakenberg, Rostock (DE) (chair)
Mr. N. Watkin, London (UK) (vice-chair)
Prof.Dr. E.M. Compérat, Paris (FR)

Mr. S. Minhas (London (UK)

Dr. A. Necchi, Milan (IT)

Dr. C. Protzel, Rostock (DE)

Associates:
Dr. L. Marconi, Coimbra (PT)
Mr. R. Robinson, Manchester (UK)



EAU Working Group on Male LUTS
Prof.Dr. S. Gravas, Athens (GR) (chair)
Prof.Dr. T. Bach, Hamburg (DE)
Prof.Dr. A. Bachmann, Basel (CH)
Prof.Dr. M. Drake (Bristol, UK)

Dr. M. Gacci, Florence (IT)

Prof.Dr. C. Gratzke, Munich, DE)
Prof.Dr. S. Madersbacher, Vienna (AT)
Prof.Dr. C. Mamoulakis, Heraklion (GR)
Prof.Dr. K. Tikkinen, Helsinki (FI)

Associates:

Dr. M. Karavitakis, Athens (GR)
Mr. S. Malde, Uxbridge (UK)

Dr. V.I. Sakalis, Chalkidiki (GR)
Dr. R. Umbach, Sindelfingen (DE)

EAU Working Group on Urinary Incontinence
Prof.Dr. F.C. Burkhard, Berne (CH) (chair)
Prof.Dr. L.C. Berghmans, Maastricht (NL)
Prof.Dr. J.L.H.R. Bosch, Utrecht (NL)

Prof.Dr. F. Cruz, Porto (PT)

Prof.Dr. G. Lemack, Dallas, TX (USA)

Mr. M. Lucas, Swansea (UK)

Dr. A.K. Nambiar, Swansea (UK)

Prof.Dr. C.G. Nilsson, Helsinki (FI)

Prof.Dr. R.S. Pickard, Newcastle upon Tyne (UK)
Prof.Dr. A. Tubaro, Rome (IT)

Associates:

Dr. D. Bedretdinova, Paris (FR)

Dr. F. Farag, Nijmegen (NL)

Dr. B.B. Rozenberg, Nijmegen (NL)

EAU Working Group on Neuro-Urology

Prof.Dr. B. Blok, Rotterdam (NL) (co-chair)

Prof.Dr. J. Pannek, Nottwil (CH) (co-chair)

Prof.Dr. D. Castro-Diaz, Santa Cruz de Tenerife (ES)
Prof.Dr. G. del Popolo, Florence (IT)

Dr. J. Groen, Rotterdam (NL)

Mr. R. Hamid, London (UK)

Prof.Dr. G. Karsenty, Marseille (FR)

Prof.Dr. T.M. Kessler, Zirich (CH)

Associates:

Dr. J. Bonzon, Geneva (CH)

Dr. H. Ecclestone, London (UK)

Dr. S. Musco, Florence (IT)

Dr. B. Padilla Fernandez, Santa Cruz de
Tenerife (ES)

Dr. V. Phé, Paris (FR)

Dr. S. Reuvers, Rotterdam (NL)

Dr. M. Schneider, Zurich (CH)

Dr. L.A. ‘t Hoen, Rotterdam (NL)

EAU Working group on Chronic Pelvic Pain
Prof.Dr. D.S. Engeler, St. Gallen (CH) (chair)
Prof.Dr. E.J. Messelink, Groningen (NL) (vice-chair)
Prof.Dr. A.P. Baranowski, London (UK)

Dr. J. Borovicka, St. Gallen (CH)

Prof.Dr. P. Dinis Oliveira, Porto (PT)

Ms. S. Elneil, PhD MRCOG, London (UK)

Mr. J. Hughes, Middlesbrough (UK)

Dr. A. C de C Williams, London (UK)

Associates:

Dr. A. Cottrell, Plymouth (UK)

Dr. S. Goonewarde, London (UK)
Dr. M. Schneider, Zirich (CH)

EAU Working Group on Male Sexual Dysfunction
Prof.Dr. K. Hatzimouratidis, Kozani (GR) (chair)
Prof.Dr. A. Salonia, Milan (IT) (vice-chair)

Prof.Dr. F. Giuliano, Garches (FR)

Prof.Dr. I. Moncada, Madrid (ES)

Mr. A. Muneer, London (UK)

Dr. P. Verze, Naples (IT)

Associates:

Dr. L. Marconi, Coimbra (PT)
Mr. A. Parnham, Hale (UK)

Dr. E.C. Serefoglu, Istanbul (TR)

EAU Working Group on Male Infertility
Prof.Dr. A. Jungwirth, Salzburg (AT) (chair)
Prof.Dr. Th. Diemer, Giessen (DE) (vice-chair)
Prof.Dr. G.R. Dohle, Rotterdam (NL)

Prof.Dr. Z. Kopa, Budapest (HU)

Prof.Dr. C. Krausz, Florence (IT)

Prof.Dr. H. Tournaye, Brussels (BE)

Associates:

Dr. M. Bruins, Nijmegen (NL)
Dr. B. Kelly, Birmingham (UK)
Dr. R.P. Pal, Nottingham (UK)

EAU Working Group on Male Hypogonadism
Prof.Dr. G.R. Dohle, Rotterdam (NL) (chair)
Prof.Dr. S. Arver, Stockholm (SE)

Prof.Dr. C. Bettocchi, Bari (IT)

Prof.Dr. T. Hugh Jones, Barnsley (UK)

Prof.Dr. S. Kliesch, Minster (DE)

Dr. M. Punab, Tartu (EE)

Associates:

Dr. K. Dimitropoulos, Larissa (GR)

Dr. M. Dinkelman-Smit, Rotterdam (NL)
Dr. K. Hetou, Bremen (DE)

Dr. L.A. t'Hoen, Rotterdam (NL)

EAU Working Group on Urological Infections
Prof.Dr. R.S. Pickard, Newcastle upon Tyne (UK)
(chair)

Prof.Dr. R. Bartoletti, Pisa (IT)

PD Dr. Med. G. Bonkat, Basel (CH)

Dr. F. Bruyeére, Tours (FR)

Prof.Dr. H.M. Cek, Istanbul (TR)

Prof.Dr. P. Tenke, Budapest (HU)

Prof.Dr. F. Wagenlehner, Giessen (DE)

Dr. B. Wullt, Lund (SE)

Associates:

Dr. T. Cai, Trento (IT)

Dr. B. Kdves, Budapest (HU)

Dr. A. Pilatz, GieBen, (DE)

Dr. B. Pradere, Tours (FR)

Dr. T. Seisen, Paris (FR)

Dr. R. Veeratterapillay, Newcastle upon Tyne (UK)
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EAU Working Group on Urolithiasis

Dr. Ch. Tirk, Vienna (AT) (chair)

Prof.Dr. T. Knoll, Sindelfingen (DE) (vice-chair)
Prof.Dr. A. Petrik, Ceské Budéjovice (CZ)
Prof.Dr. K. Sarica, Istanbul (TR)

Prof.Dr. C. Seitz, Vienna (AT)

Prof.Dr. A. Skolarikos, Athens (GR)

Prof.Dr. M. Straub, Munich (DE)

Associates

Dr. S. Dabestani, Malmé (SE)
Dr. T. Drake, Chichester (UK)
Dr. N. Grivas, loannina (GR)
Dr. Y. Ruhayel, Malmé (SE)
Dr. A. Tepeler, Istanbul (TR)

EAU-ESPU Working Group on Paediatric Urology
Prof.Dr. S. Tekgul, Ankara (TR) (chair)

Prof.Dr. R. Nijman, Groningen (NL) (vice-chair)

Dr. H.S. Dogan, Ankara (TR)

Prof.Dr. P. Hoebeke, Ghent (BE)

Prof.Dr. R. Ko&vara, Prague (C2)

Prof.Dr. Chr. Radmayr, Innsbruck (AT)

Prof.Dr. R. Stein, Mannheim (DE)

Associates:

Dr. E. Erdem, Mersin (TR)

Dr. A.K. Nambiar, Swansea (UK)
Dr. S. Silay , Istanbul (TR)

Dr. S. Undre, London (UK)

EAU Working Group on Urological Trauma
Dr. N.D. Kitrey, Tel-Hashomer (IL) (chair)

Dr. N. Djakovic, Mihldorf (DE)

Mr. M. Gonsalves, London (UK)

Dr. F. Kuehhas, Vienna (AT)

Prof.Dr. N. Lumen, Ghent (BE)

Dr. E. Serafetinidis, Holargos (GR)

Mr. D.M. Sharma, London (UK)

Associates:

Dr. P.J Elshout, Gent (BE)

Mr. A. Sujenthiran, London (UK)
Dr. E. Veskimae, Tampere (F)

EAU Working Group on Renal Transplantation
Dr. A. Breda, Barcelona (E) (chair)

Mr. J. Olsburgh, London (UK) (vice-chair)
Prof.Dr. K. Budde, Berlin (DE)

Prof.Dr. A. Figueiredo, Coimbra (PT)

Prof.Dr. E. Lled6-Garcia, Madrid (E)

Dr. H. Regele, Vienna (A)

Associates:

Dr. R. Boissier, Marseille (F)
Dr. M. Bruins, Nijmegen (NL)
Dr. V. Hevia, Madrid (ES)

Dr. R.H. Zakri, Folkestone (UK)
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Ad-hoc panel - Complications reporting in the
literature

Prof.Dr. D. Mitropoulos, Athens (GR) (chair)
Prof.Dr. W. Artibani, Verona (IT)

Mr. C.S. Biyani, Leeds (UK)

Prof.Dr. J. Bjerggaard Jensen, Arhus (DK)
Prof.Dr. M. Remzi, Vienna (AT)

Prof.Dr. M. Rouprét, Paris (FR)

Prof.Dr. M.C. Truss, Dortmund (DE)

Ad-hoc panel - Imaging Nomenclature
Prof.Dr. T. Loch, Flensburg (DE) (chair)
Dr. B. Carey, Leeds (UK)

Dr. PF. Fulgham, Dallas, TX (USA)

Dr. J. Walz, Marseille (FR)

Ad-hoc panel - Thromboprophylaxis
Prof.Dr. K. Tikkinen (Fl) (chair)

Mr. R. Cartwright, London (UK)

Prof.Dr. G. Guyatt, Hamilton (CN)
Prof.Dr. M. Gould, Pasadena, CA (USA)
Dr. R. Naspro, Bergamo (IT)

Prof.Dr. G. Novara, Padua (IT)

Prof.Dr. P-M. Sandset, Oslo (NO)

Dr. P. Violette, Ontario (CN)
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1. INTRODUCTION

1.1 Aim and scope
This overview represents the updated European Association of Urology (EAU) guidelines for Non-muscle-
invasive Bladder Cancer (NMIBC) Ta, T1 and CIS. The information presented is limited to urothelial carcinoma,
unless specified otherwise. The aim is to provide practical guidance on the clinical management of NMIBC with
a focus on clinical presentation and recommendations.

Separate EAU guidelines documents are available addressing upper tract urothelial carcinomas
(UTUCGCs) [1], muscle-invasive and metastatic bladder cancer (MIBC) [2], and primary urethral carcinomas [3].
It must be emphasised that clinical guidelines present the best evidence available to the experts but following
guideline recommendations will not necessarily result in the best outcome. Guidelines can never replace clinical
expertise when making treatment decisions for individual patients, but rather help to focus decisions - also
taking personal values and preferences/individual circumstances of patients into account.

1.2 Panel composition
The EAU Guidelines Panel on NMIBC consists of an international multidisciplinary group of clinicians, including
a pathologist and a statistician. Members of this panel have been selected based on their expertise and to
represent the professionals treating patients suspected of harbouring bladder cancer.

All experts involved in the production of this document have submitted potential conflict of interest
statements which can be viewed on the EAU website Uroweb: https://uroweb.org/guideline/non-muscle-
invasive-bladder-cancer/.

1.3 Available publications

A quick reference document (Pocket guidelines) is available, both in print and in a number of versions for
mobile devices, presenting the main findings of the NMIBC Guidelines. These are abridged versions which
may require consultation together with the full text version. Several scientific publications are available, as are
a number of translations of all versions of the EAU NMIBC Guidelines. All documents can be accessed on the
EAU website.

1.4 Publication history and summary of changes

1.4.1 Publication history

The EAU Guidelines on Bladder Cancer were first published in 2000. This 2016 NMIBC guidelines document
presents a limited update of the 2015 full text document.

1.4.2 Summary of changes
Key changes in this 2016 print:

1.4.2.1 Changes in recommendation
° In Section 5.16 — a recommendation has been added:

Recommendations for TURB and/or biopsies, tumour classification and pathology report GR
In patients suspected of harbouring bladder cancer TURB followed by pathology investigation of the |A
obtained specimen(s) is recommended as a diagnostic procedure and initial treatment step.

TURB = transurethral resection of the bladder.

° Section 7.2.1.1 - A single, immediate, post-operative intravesical instillation of chemotherapy — has
been expanded to include the findings of systematic review and individual patient data meta-analysis of
randomized trials comparing a single immediate instillation of chemotherapy after transurethral resection
with transurethral resection alone in patients with stage pTa-pT1 urothelial carcinoma of the bladder:
Which patients benefit from the instillation? [4].

° The recommendations as presented in Section 7.5 and Table 7.6 - Treatment recommendations in Ta, T1
tumours and CIS according to risk stratification - have been adapted. The recommendation grade did not
change.

Section 7.5 Recommendations for adjuvant therapy in Ta, T1 tumours and for therapy of CIS GR
In patients with tumours presumed to be at low risk and in those presumed to be at intermediate risk | A
with previous low recurrence rate (less than or equal to one recurrence per year) and expected EORTC
recurrence score < 5, one immediate chemotherapy instillation is recommended.

CIS = carcinoma in situ; EORTC = European Organization for Research and Treatment of Cancer.
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Table 7.6 - Treatment recommendations in Ta, T1 tumours and CIS according to risk stratification

Risk category Definition Treatment recommendation
Intermediate-risk All cases between In patients with previous low recurrence rate (less than or
tumours categories of low and equal to one recurrence per year) and expected EORTC
high risk recurrence score < 5, one immediate instillation of intravesical
chemotherapy after TURB.

In all patients either 1-year full-dose BCG treatment
(induction plus 3-weekly instillations at 3,6 and 12 months),
or instillations of chemotherapy (the optimal schedule is not
known) for a maximum of 1 year.

BCG = Bacillus Calmette-Guérin; EORTC = European Organization for Research and Treatment of Cancer;
TURB = transurethral resection of the bladder.

1.4.2.2  Summary of evidence

o Section 3.4 - A summary of evidence has been added to Chapter 3 — Epidemiology, aetiology and
pathology.

o Section 4.7 — A summary of evidence has been added to Chapter 4 — Staging and classification systems.

o Section 5.15 - Summary of evidence has been added to Chapter 5 — Diagnosis.

° Section 6.4 - A summary of evidence has been added to Chapter 6 — Predicting disease recurrence and
progression.

° Section 7.2.1.4 - A summary of evidence has been added to Section 7.2.1 Intravesical chemotherapy.

o Section 7.2.2.7 — A summary of evidence has been added to Section 7.2.2 Intravesical bacillus Calmette
Guérin immunotherapy.

o Section 7.2.4.5 - A summary of evidence has been added to Section 7.2.4 Specific aspects of treatment
of CIS.

° Section 7.3.4 — A Summary of evidence has been added to Section 7.3 Treatment failure of intravesical
therapy.

2. METHODS

21 Data Identification
For the 2016 NMIBC Guidelines, new and relevant evidence has been identified, collated and appraised
through a structured assessment of the literature.

A broad and comprehensive scoping exercise covering all areas of the NMIBC Guidelines was
performed. The search was limited to studies representing high levels of evidence only (i.e. systematic reviews
with meta-analysis, randomised controlled trials, and prospective non-randomised comparative studies only)
published in the English language. The search was restricted to articles published during the period from 15t
April 2014 to 315t May 2015. Databases covered by the search included Medline, EMBASE and the Cochrane
Libraries. A total of 1,040 unique records were identified, retrieved and screened for relevance. A detailed
search stratefy is available on line:
https://uroweb.org/guideline/non-muscle-invasive-bladder-cancer/?type=appendices-publications.

A section of the text has been updated based on an systematic review and individual patient data meta-

analysis:

o Systematic Review and Individual Patient Data Meta-analysis of Randomized Trials Comparing a Single
Immediate Instillation of Chemotherapy After Transurethral Resection with Transurethral Resection Alone
in Patients with Stage pTa-pT1 Urothelial Carcinoma of the Bladder: Which Patients Benefit from the
Instillation? [4] (Section 7.2.1.1).

Recommendations in this text are assessed according to their level of evidence (LE) and Guidelines are given
a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence [5]. Additional methodology information can be found in the
general Methodology section of this print, and online at the EAU website: http://uroweb.org/guidelines/.

A list of Associations endorsing the EAU Guidelines can also be viewed on line at the above
address.
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2.2 Review
The following section was peer reviewed prior to publication:
° Chapter 7 — Disease management

The other sections of the NMIBC Guidelines were peer-reviewed in 2015.

2.3 Future goals

The results on ongoing and new systematic reviews will be included in the 2017 update of the NMIBC
Guidelines. These reviews are performed using standard Cochrane systematic review methodology;
http://www.cochranelibrary.com/about/about-cochrane-systematic-reviews.html:.

Ongoing systematic reviews:

1. Is there a difference between the 2004 WHO grading system and the 1973 WHO grading system for
NMIBC in terms of prognostic performance? [6].
2. Is there a difference between the 2004 WHO grading system and the 1973 WHO grading system for

NMIBC in terms of reproducibility?

3. EPIDEMIOLOGY, AETIOLOGY AND
PATHOLOGY

3.1 Epidemiology

Bladder cancer (BC) is the 7t most commonly diagnosed cancer in the male population worldwide, while it
drops to 11th when both genders are considered [7]. The worldwide age-standardised incidence rate (per
100,000 person/years) is 9.0 for men and 2.2 for women [7]. In the European Union (EU), the age-standardised
incidence rate is 19.1 for men and 4.0 for women [7]. In Europe, the highest age-standardised incidence rate
has been reported in Belgium (31 in men and 6.2 in women) and the lowest in Finland (18.1 in men and 4.3 in
women) [7].

Worldwide, BC age-standardised mortality rate (per 100,000 person/years) was 3.2 for men vs. 0.9
for women in 2012 [7]. Bladder cancer incidence and mortality rates vary across countries due to differences
in risk factors, detection and diagnostic practices, and availability of treatments. The variations are, however,
partly caused by the different methodology and quality of data collection [8, 9]. The incidence and mortality of
BC has decreased in some registries, possibly reflecting the decreased impact of causative agents [9, 10].

Approximately 75% of patients with BC present with a disease confined to the mucosa (stage Ta,
CIS) or submucosa (stage T1). They have a high prevalence due to long-term survival in many cases and lower
risk of cancer- specific mortality compared to T2-4 tumours [8, 11].

3.2 Aetiology

Tobacco smoking is the most important risk factor for BC, accounting for approximately 50% of cases

[8, 12-14] (LE: 3). Tobacco smoke contains aromatic amines and polycyclic aromatic hydrocarbons, which are
renally excreted.

Occupational exposure to aromatic amines, polycyclic aromatic hydrocarbons and chlorinated
hydrocarbons is the second most important risk factor for BC, accounting for about 10% of all cases. This
type of occupational exposure occurs mainly in industrial plants, processing paint, dye, metal and petroleum
products [8, 15-17]. In developed industrial settings, these risks have been reduced by work-safety guidelines
so that chemical workers no longer have a higher incidence of BC compared to the general population [18].

While family history seems to have little impact [19] and no overt significance of any genetic
variation for BC has been shown to date, genetic predisposition has an influence on the incidence of BC via its
impact on susceptibility to other risk factors [8, 20, 21].

Although the significance of the amount of fluid intake is uncertain, the chlorination of drinking
water and subsequent levels of trihalomethanes are potentially carcinogenic, while exposure to arsenic in
drinking water increases risk [8, 11, 22] (LE: 3). The association between personal hair dye use and risk remains
uncertain; an increased risk has been suggested in users of permanent hair dyes with an NAT2 slow acetylation
phenotype [23, 24]. Other dietary habits seem to have little impact [25].

Exposure to ionizing radiation is connected with increased risk; weak association was also
suggested for cyclophosphamide and pioglitazone [8, 11] (LE: 3). Schistosomiasis, a chronic endemic cystitis,
based on recurrent infection with a parasitic trematode, is also a cause of BC [8] (LE: 3).
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3.3 Pathology
The information presented in text is limited to urothelial carcinoma, unless specified otherwise.

3.4 Summary of evidence

LE
Worldwide, bladder cancer is the 11" most commonly diagnosed cancer. 2a
Several risk factors connected with the risk of BC diagnosis have been identified. 3

BC = bladder cancer.

4. STAGING AND CLASSIFICATION SYSTEMS

41 Definition of non-muscle-invasive bladder cancer

Papillary tumours confined to the mucosa and invading the lamina propria are classified as stage Ta and T1,
respectively, according to the Tumour, Node, Metastasis (TNM) classification system. Flat, high-grade tumours
that are confined to the mucosa are classified as CIS (Tis). These tumours can be treated by transurethral
resection of the bladder (TURB) and/or intravesical instillations and are therefore grouped under the heading
of NMIBC for therapeutic purposes. However, molecular biology techniques and clinical experience have
demonstrated the highly malignant potential of CIS and T1 lesions. The terms “NMIBC” and “superficial BC”
are therefore suboptimal descriptions.

4.2 Tumour, Node, Metastasis Classification (TNM)
The 2002 TNM classification approved by the Union International Contre le Cancer (UICC) was updated in 2009
(7th Edn.), but with no changes for bladder tumours (Table 4.1) [26].

Table 4.1: 2009 TNM classification of urinary bladder cancer

T - Primary tumour

X Primary tumour cannot be assessed

T0 No evidence of primary tumour

Ta Non-invasive papillary carcinoma

Tis Carcinoma in situ: “flat tumour’

T Tumour invades subepithelial connective tissue

T2 Tumour invades muscle
T2a  Tumour invades superficial muscle (inner half)
T2b  Tumour invades deep muscle (outer half)

T3 Tumour invades perivesical tissue
T3a  Microscopically
T3b  Macroscopically (extravesical mass)

T4 Tumour invades any of the following: prostate, uterus, vagina, pelvic wall, abdominal wall
T4a  Tumour invades prostate, uterus or vagina
T4b  Tumour invades pelvic wall or abdominal wall

N - Lymph nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single lymph node in the true pelvis (hypogastric, obturator, external iliac, or presacral)

N2 Metastasis in multiple lymph nodes in the true pelvis (hypogastric, obturator, external iliac, or
presacral)

N3 Metastasis in common iliac lymph node(s)

M - Distant metastasis

MX Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis
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4.3 Histological grading of non-muscle-invasive bladder urothelial carcinomas

In 2004, the World Health Organization (WHO) and the International Society of Urological Pathology (ISUP)
published a new histological classification of urothelial carcinomas which provides a different patient
stratification between individual categories compared to the older 1973 WHO classification [27, 28] (Tables 4.2,
4.3, Fig 4.1). Recently an update of the WHO grading classification was published, but the following guidelines
are still based on the 2004 WHO classification [28, 29].

Table 4.2: WHO grading in 1973 and in 2004 [27, 28]

1973 WHO grading

Urothelial papilloma

Grade 1: well differentiated

Grade 2: moderately differentiated
Grade 3: poorly differentiated

2004 WHO grading system [papillary lesions]

Urothelial papilloma (completely benign lesion)

Papillary urothelial neoplasm of low malignant potential (PUNLMP)
Low-grade (LG) papillary urothelial carcinoma

High-grade (HG) papillary urothelial carcinoma

The prognostic value of both WHO 1973 and 2004 grading systems has been confirmed. Attempts to
demonstrate better prognostic value of one of them, however, have yielded controversial results [30-35].
(LE: 2a). Moreover the WHO 2004 systems have not been fully incorporated into prognostic models yet.

Figure 4.1: Stratification of tumours according to grade in the WHO 1973 and 2004 classifications [30]*

I PUNLMP | Low grade | High grade I 2004 WHO

Grade 1 Grade 2 Grade 3
| I 1973 WHO

Histologic Spectrum of urothelial carcinoma [UC]

*1973 WHO Grade 1 carcinomas have been reassigned to papillary urothelial neoplasm of low malignant
potential (PUNLMP) and low-grade (LG) carcinomas in 2004/2016 WHO classification, and Grade 2 carcinomas
to LG and high-grade (HG) carcinomas. All 1973 WHO Grade 3 carcinomas have been reassigned to HG
carcinomas (Reproduced with permission from Elsevier).

PUNLMP = papillary urothelial neoplasm of low malignant potential; WHO = World Health Organization.

4.4 CIS and its classification

Carcinoma in situ (CIS) is a flat, high-grade, non-invasive urothelial carcinoma. It can be missed at cystoscopy
or be considered as an inflammatory lesion if it is not biopsied. Carcinoma in situ is often multifocal and can
occur in the bladder, but also in the upper urinary tract, prostatic ducts, and prostatic urethra [36].

Classification of CIS into clinical type [37]:

° Primary: isolated CIS with no previous or concurrent papillary tumours and no previous CIS;

o Secondary: CIS detected during follow-up of patients with a previous tumour that was not CIS;
o Concurrent: CIS in the presence of any other urothelial tumour in the bladder.
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Table 4.3: WHO 2004 histological classification for flat lesions

e Urothelial proliferation of uncertain malignant potential (flat lesion without atypia or papillary aspects)
e Reactive atypia (flat lesion with atypia)

e  Atypia of unknown significance

e  Urothelial dysplasia

e Urothelial CIS is always high-grade

4.5 Inter- and intra-observer variability in staging and grading

There is significant variability among pathologists for diagnosis of CIS, for which agreement is achieved in only
70-78% of cases [38, 39] (LE: 2a). There is also interobserver variability in the classification of stage T1 vs. Ta
tumours and tumour grading in both the 1997 and 2004 classifications. The general conformity in staging and
grading is between 50% and 60% [34, 38-43] (LE: 2a). The published comparisons have not clearly confirmed
that the WHO 2004 classification has better reproducibility than the 1973 classification [31, 34, 44].

4.6 Further promising pathology parameters

Some novel parameters based on pathological investigation of resected tissue have been considered for
subclassification and prognostic purposes. In T1 tumours, the depth and extent of invasion into the lamina
propria (T1 substaging) can be evaluated. The prognostic value of this evaluation has been demonstrated
by some retrospective cohort studies [45-48] (LE: 3); nevertheless, it is not recommended in the WHO
classification.

According to a meta-analysis of retrospective trials, the presence of lymphovascular invasion (LVI)
in TURB specimens was connected with increased risk of pathological upstaging [49] (LE: 3). Lymphovascular
invasion has been reported as an unfavourable prognostic factor in T1 tumours [50] (LE: 3).

Some variants of urothelial carcinoma (micropapillary, plasmocytoid, nested, sarcomatoid,
microcystic, squamous and adeno variants of urothelial carcinoma etc.), have a poor prognosis [49, 51-57]
(LE: 3).

Molecular markers, particularly FGFR3 mutation status, are promising but need further validation
[32, 48, 58-60].

4.7 Summary of evidence - classification

LE

The depth of invasion (staging) is classified according to the TNM classification. 2a

Papillary tumours confined to the mucosa and invading the lamina propria are classified as stage Ta 2a
and T1, respectively. Flat, high-grade tumours that are confined to the mucosa are classified as CIS

(Tis).

T1 and CIS have high malignant potential, the term NMIBC is therefore a suboptimal description. 3

For histological classification of NMIBC, the WHO 1973 and 2004 grading systems are used. 2a

CIS (Tis) = carcinoma in situ; NMIBC = non-muscle invasive bladder cancer; TNM = Tumour, Node, Metastasis
(classification); WHO = World Health Organization.

4.8 Recommendations for bladder cancer classification

Recommendation

(@)

R

For classification of the depth of tumour invasion (staging) use the 2009 TNM system.

For histological classification, use the 1973 and 2004/2016 WHO grading systems.

Do not use the term “superficial bladder cancer”.

> (> | > >

Whenever you use the terminology NMIBC in individual cases, mention the tumour stage and grade.

TNM = Tumour, Node, Metastasis (classification); WHO = World Health Organization.

NON-MUSCLE-INVASIVE BLADDER CANCER (TA, T1 AND CIS) - LIMITED UPDATE MARCH 2016 9



5. DIAGNOSIS

5.1 Patient history
A comprehensive patient history is mandatory.

5.2 Signs and symptoms
Haematuria is the most common finding in NMIBC. CIS might be suspected in patients with “storage” lower
urinary tract symptoms.

5.3 Physical examination
Physical examination does not reveal NMIBC.

5.4 Imaging

5.4.1 Computed tomography urography and intravenous urography

Computed tomography (CT) urography is used to detect papillary tumours in the urinary tract, which can be
seen as filling defects or indicated by hydronephrosis.

Intravenous urography (IVU) can be an alternative if CT is not available [61] (LE: 3), but particularly
in muscle-invasive tumours of the bladder and in UTUCs, CT urography gives more information than VU
(including status of lymph nodes and neighbouring organs).

The necessity to perform a baseline CT urography or IVU once a bladder tumour has been detected
is questionable due to the low incidence of significant findings obtained [62-64] (LE: 2a). The incidence of
UTUCs is low (1.8%), but increases to 7.5% in tumours located in the trigone [63] (LE: 2b). The risk of UTUC
during follow up increases in patients with multiple- and high-risk tumours [65] (LE: 3).

5.4.2 Ultrasound (US)
Transabdominal US permits characterisation of renal masses, detection of hydronephrosis, and visualisation of
intraluminal masses in the bladder [62] (LE: 3). Ultrasound is therefore a useful tool for detection of obstruction
in patients with haematuria. However, it cannot exclude the presence of UTUC and cannot replace CT
urography.

The diagnosis of CIS cannot be made with imaging methods (CT urography, IVU or US) (LE: 4).

5.5 Urinary cytology
The examination of voided urine or bladder-washing specimens for exfoliated cancer cells has high
sensitivity in G3 and high-grade tumours (84%), but low sensitivity in G1 and low-grade tumours (16%) [66].
The sensitivity in CIS detection is 28-100% [67] (LE: 2b). Cytology is useful, particularly as an adjunct to
cystoscopy, if G3/CIS malignancy is present. Positive voided urinary cytology can indicate an urothelial tumour
anywhere in the urinary tract; negative cytology, however, does not exclude the presence of a tumour.
Cytological interpretation is user-dependent [68]. Evaluation can be hampered by low cellular yield,
urinary tract infections, stones, or intravesical instillations, but in experienced hands specificity exceeds 90%
[69] (LE: 2b).
Urine collection should respect the recommendation provided in Section 5.10. One cytospin slide
from the sample is usually sufficient [70]. In patients with suspect cytology it is reasonable to repeat the
investigation [71] (LE: 3).

5.6 Urinary molecular marker tests

Driven by the low sensitivity of urine cytology, numerous urinary tests were developed [69, 72-79]. None of
these markers have been accepted for diagnosis or follow-up in routine practice or clinical guidelines. Some
urine tests that have been evaluated in several laboratories/centres and with sufficient numbers of patients are
listed in Table 5.1.

The following conclusions can be drawn regarding the existing tests:

o Sensitivity is usually higher at the cost of lower specificity, compared to urine cytology [69, 73-82] (LE: 3).

o Benign conditions and BCG influence many urinary marker tests [69, 72-79] (LE: 3).

° Requirements for sensitivity and specificity of a urinary marker test depend on the clinical context of the
patient (screening, primary detection, follow up [high risk, low-/intermediate-risk]) [73-76] (LE: 3).

° Patient selection explains the wide range in performance of the markers listed in Table 5.1.

o Unlike other urine tests, false-positive results of UroVysion and microsatellite analysis can be attributed to
occult disease and these markers therefore identify patients likely to experience early recurrence [83-87]
and possibly progression [88] (LE: 3).
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Table 5.1: Summary of main urinary markers

Markers (or test Overall Overall Sensitivity for high- | Point-of-care |LE
specifications) sensitivity (%) | specificity (%) | grade tumours (%) |test

UroVysion (FISH) 30-86 63-95 66-70 No 2b
Microsatellite analysis 58-92 73-100 90-92 No 1b
Immunocyt/uCyt + 52-100 63-79 62-92 No 2a
Nuclear matrix Protein 22 |47-100 55-98 75-92 Yes 2a
BTA stat 29-83 56-86 62-91 Yes 3
BTA TRAK 53-91 28-83 74-77 No 3
Cytokeratins 12-88 73-95 33-100 No 3

BTA = bladder tumour antigen.

5.7 Potential application of urinary cytology and markers
The following objectives of urinary cytology or molecular tests must be considered.

5.7.1 Screening of the population at risk of bladder cancer

The application of haematuria dipstick, NMP22 or UroVysion in BC screening in high-risk populations has been
reported [89, 90]. The low incidence of BC in the general population and the short lead-time impair feasibility
and cost-effectiveness [76, 87, 89, 90]. Routine application of screening is not recommended.

5.7.2 Exploration of patients after haematuria or other symptoms suggestive of bladder cancer
(primary detection)

It is generally accepted that none of the tests can replace cystoscopy. However, urinary cytology or markers

can be used as an adjunct to cystoscopy to detect invisible tumours, particularly CIS. In this setting, sensitivity

for high-grade tumours and specificity are particularly important. Urinary cytology is highly specific, but urinary

markers lack this high specificity and are not recommended for primary detection.

5.7.3 Surveillance of NMIBC
Research has been carried out into the usefulness of urinary cytology vs. markers in the follow-up of NMIBC
[76, 78, 91, 92].

5.7.3.1 Follow-up of high-risk NMIBC

High-risk tumours should be detected early in follow-up, and the percentage of tumours missed should be as
low as possible. Therefore, the best surveillance strategy for these patients will continue to include frequent
cystoscopy and cytology.

5.7.3.2  Follow-up of low/intermediate-risk NMIBC

To reduce the number of cystoscopy procedures, urinary markers should be able to detect recurrence before
the tumours are large and numerous. The limitation of urinary cytology is its low sensitivity for low-grade
recurrences. Several urinary markers are better, but still do not detect half of the low-grade tumours identified
by cystoscopy [73, 76] (LE: 3).

According to current knowledge, no urinary marker can replace cystoscopy during follow up or help
to lower cystoscopic frequency in a routine fashion. One prospective randomised study found that knowledge
of positive test results (microsatellite analysis) can improve the quality of follow-up cystoscopy [93] (LE: 1b). It
supports the adjunctive role of a non-invasive urine test performed before follow-up cystoscopy [93].

5.8 Cystoscopy

The diagnosis of papillary BC ultimately depends on cystoscopic examination of the bladder and histological
evaluation of the resected tissue. CIS is diagnosed by a combination of cystoscopy, urine cytology, and
histological evaluation of multiple bladder biopsies [94]. Cystoscopy is initially performed in the office. A flexible
instrument with topical intra-urethral anaesthetic lubricant instillation results in better compliance compared to
a rigid instrument, especially in men [95].
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Figure 5.1: Bladder diagram

1 =Trigone 6 = Anterior wall

2 = Right ureteral orifice 7 = Posterior wall
3 = Left ureteral orifice 8 = Dome
4 = Right wall 9 = Neck

5 = Left wall 10 - Posterior urethra

5.9 Summary of evidence - primary asssessment of NMIBC

LE
The diagnosis of BC depends on cystoscopic examination. 1
Urinary cytology has high sensitivity in high-grade tumours including CIS. 2b

BC = bladder cancer; CIS = carcinoma in situ.

5.10 Recommendations for the primary assessment of NMIBC

Recommendation GR
Patient history should be taken. A
Renal and bladder US may be used during the initial work-up in patients with haematuria. C
At the time of the initial diagnosis of NMIBC, CT urography (or IVU) should be performed in selected B
cases (e.g., tumours located in the trigone, multiple or high-risk tumours).
Cystoscopy is recommended in all patients with symptoms suggestive of BC. It cannot be replaced by | A
cytology or by any other non-invasive test.

Cystoscopy should describe all macroscopic features of the tumour (site, size, number and C
appearance) and mucosal abnormalities. A bladder diagram is recommended (Figure 5.1).

Voided urine cytology is advocated as an adjunct to cystoscopy to detect high-grade tumour. C
Cytology should be performed on fresh urine with adequate fixation. Morning urine is not suitable C

because of the frequent presence of cytolysis.

BC = bladder cancer; CT = computed tomography; IVU = intravenous urography; NMIBC = non-muscle invasive
bladder cancer; US = ultrasound.

5.11 Transurethral resection of Ta, T1 bladder tumours

5.11.1 Strategy of the procedure

The goal of TURB in Ta, T1 BC is to make the correct diagnosis and completely remove all visible lesions. It is a
crucial procedure in the diagnosis and treatment of BC. TURB should be performed systematically in individual

12 NON-MUSCLE-INVASIVE BLADDER CANCER (TA, T1 AND CIS) - LIMITED UPDATE MARCH 2016



steps (see Section 5.16). The strategy of resection depends on the size of the lesion (see Section 5.16).
Separate resection of larger tumours provides good information about the vertical and horizontal
extent of the tumour and helps to improve completeness of resection [96, 97] (LE: 3).

A complete and correct TURB is essential to achieve a good prognosis [98]. It has been confirmed that the
absence of detrusor muscle in the specimen is associated with a significantly higher risk of residual disease,
early recurrence and tumour understaging [97, 99] (LE: 2b). It has been shown that surgical experience can
improve TURB results, which supports the role of teaching programmes [100].

5.11.2 Office-based fulguration

In patients with a history of small, Ta LG/G1 tumours, fulguration of small papillary recurrences on an outpatient
basis can reduce the therapeutic burden and can be a treatment option [101, 102] (LE: 3). There are no
prospective comparative studies assessing the oncological outcomes.

5.11.3 New resection techniques

Compared to monopolar resection, the bipolar electrocautery system has been introduced to reduce the risk of
complications (e.g., bladder perforation due to obturator nerve stimulation) and produce better specimens for
the pathologist [103] (LE: 3). Currently, the results remain controversial [104-106].

5.11.4 Bladder and prostatic urethral biopsies
Carcinoma in situ can present as a velvet-like, reddish area indistinguishable from inflammation, or it may
not be visible at all. For this reason, the strategy of taking biopsies from abnormal urothelium and biopsies
from normal-looking mucosa (random/mapping biopsies) is recommended (see Section 5.16). The indication
for random biopsies reflects the fact, that the likelihood of detecting CIS, especially in low-risk tumours, is
extremely low (< 2%) [107] (LE: 2a). The risk increases in patients with high-risk tumours and with positive
cytology [108].

If equipment is available, photodynamic diagnosis (PDD) is a useful tool to target the biopsy (see
Section 5.12.1).

Involvement of the prostatic urethra and ducts in men with NMIBC has been reported. Palou et al.
[109] showed that in 128 men with T1G3 BC, the incidence of CIS in the prostatic urethra was 11.7% (LE: 2b).
The risk of prostatic urethra- or duct involvement is higher if the tumour is located on the trigone or bladder
neck, in the presence of bladder CIS and multiple tumours [110] (LE: 3). Based on this observation, a biopsy
from the prostatic urethra is necessary in some cases (see recommendation in Section 5.16) [109, 111].

5.12 New methods of tumour visualisation

As a standard procedure, cystoscopy and TURB are performed using white light. However, the use of white
light can lead to missing lesions that are present but not visible, which is why new technologies are being
developed.

5.12.1 Photodynamic diagnosis (fluorescence cystoscopy)

Photodynamic diagnosis (PDD) is performed using violet light after intravesical instillation of 5-aminolaevulinic
acid (ALA) or hexaminolaevulinic acid (HAL). It has been confirmed that fluorescence-guided biopsy and
resection are more sensitive than conventional procedures for the detection of malignant tumours, particularly
for CIS [112, 113] (LE: 2a). In a systematic review and meta-analysis, PDD had higher sensitivity than white-
light endoscopy in the pooled estimates for analyses at both the patient-level (92% vs.71%) and biopsy-level
(93% vs.65%) [113]. A prospective randomised trial did not confirm a higher detection rate in patients with
known positive cytology before TURB [114].

Photodynamic diagnosis had lower specificity than white-light endoscopy (63% vs. 81%) [113].
False-positivity can be induced by inflammation or recent TURB and during the first 3 months after BCG
instillation [115, 116] (LE: 3). Prospective randomised studies evaluating the impact of ALA fluorescence-guided
(FC) TURB on disease-recurrence rate provided controversial results [113, 117, 118].

The beneficial effect of HAL FC on recurrence rate in patients with TURB was confirmed by a
multicentre, prospective, randomised trial and by a raw-data based meta-analysis of controlled trials. A meta-
analysis reported in HAL arms an increase in detection of tumour lesions across all risk groups and an absolute
reduction of < 10% in recurrence rates within 12 months [119] (LE: 1a). The beneficial effect of HAL FC on
recurrence rate in patients with TURB and early intravesical instillation of chemotherapy was not confirmed
by two prospective randomised trials [120, 121]. The value of FC for improvement of outcome in relation to
progression rate, survival and clinical management remains to be demonstrated.
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5.12.2 Narrow-band imaging

In narrow-band imaging (NBI), the contrast between normal urothelium and hyper-vascular cancer tissue is
enhanced. Initial studies have demonstrated improved cancer detection by NBI-guided biopsies and resection
[122, 123] (LE: 3). The suggested reduction of recurrence rate if NBI is used during TURB has not yet been fully
confirmed [124].

5.13 Second resection
The significant risk of residual tumour after initial TURB of Ta, T1 lesions has been demonstrated [98] (LE: 2a).
Persistent disease after resection of T1 tumours has been observed in 33-55% of patients, and after resection
of TaG3 tumour in 41.4% [125-129]. Moreover, the tumour is often understaged by initial resection. The
likelihood that muscle-invasive disease is detected by second resection of initially T1 tumour ranges from
4-25%, and it increases to 45% if there was no muscle in the initial resection [114]. This risk increased to
50% in some radical cystectomy (RC) series, although these studies only enrolled selected patients [130-132]
(LE: 2a). Treatment of a Ta, T1 high-grade tumour and a T2 tumour is completely different; correct staging is
therefore important.

It has been demonstrated that a second TURB can increase recurrence-free survival [125, 126]
(LE: 2a), improve outcomes after BCG treatment [133] (LE: 3) and provide prognostic information [130, 134]
(LE: 3). Based on these arguments, a second TURB is recommended in selected cases (see Section 5.16).

5.14 Pathology report

Pathological investigation of the specimen(s) obtained by TURB and biopsies is an essential step in the
diagnosis and treatment decision-making process for BC. Close co-operation between urologists and
pathologists is recommended. A high quality of resected and submitted tissue is essential for correct
pathological assessment. The presence of sufficient muscle is necessary for the correct assignment of

T category. To obtain all required information, the specimen collection, handling and evaluation should respect
the recommendations provided below (see Section 5.16) [135].

5.15 Summary of evidence - TURB and pathology report

LE
TURB followed by pathology investigation of the obtained specimen(s) is an essencial step in the 1
treatment of NMIBC.
The absence of detrusor muscle in the specimen is associated with a significantly higher risk of 2b

residual disease and tumour understaging.
In patients with a history of small, Ta LG/G1 tumours, fulguration of small papillary recurrences onan |3
outpatient basis is feasible and safe.

A second TURB can detect residual tumours and tumour understaging, increase recurrence-free
survival, improve outcomes after BCG treatment and provide prognostic information.

BCG = bacillus Calmette-Guérin; TURB = transurethral resection of the bladder.

5.16 Recommendations for TURB and/or biopsies and pathology report

Recommendation GR
In patients suspected of harbouring bladder cancer TURB followed by pathology investigation of the |A
obtained specimen(s) is recommended as a diagnostic procedure and initial treatment step.
Perform TURB systematically in individual steps: C
e  bimanual palpation under anaesthesia;

e insertion of the resectoscope, under visual control with inspection of the whole urethra;
e inspection of the whole urothelial lining of the bladder;

e biopsy from prostatic urethra (if indicated);

e  cold-cup bladder biopsies (if indicated);

e resection of the tumour;

e surgical report formulation;

e precise description of the specimen for pathology evaluation.

Performance of individual steps:

Perform resection in one piece for small papillary tumours (< 1 cm), including part from the underlying |B
bladder wall.
Perform resection in fractions including the exophytic part of the tumour, the underlying bladder wall | B
with the detrusor muscle, and the edges of the resection area for tumours > 1 cm in diameter.
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Avoid cauterisation as much as possible during TURB to avoid tissue deterioration. C

Take biopsies from abnormal-looking urothelium. B

Biopsies from normal-looking mucosa (trigone, bladder dome, and right, left, anterior and posterior

bladder walls) are recommended when cytology is positive or when high-risk exophytic tumour is

expected (non-papillary appearance). If equipment is available, use PDD-guided biopsies.

Take biopsy of the prostatic urethra in cases of bladder neck tumour, when bladder CIS is present C

or suspected, when there is positive cytology without evidence of tumour in the bladder, or when

abnormalities of the prostatic urethra are visible. If biopsy is not performed during the initial procedure,

it should be completed at the time of the second resection.

Take the biopsy from abnormal areas in the prostatic urethra and from the precollicular area (between |C

5 and 7 o’clock position) using a resection loop. In primary non-muscle-invasive tumours when

stromal invasion is not suspected, cold-cup biopsy with forceps can be used.

Refer the specimens from different biopsies and resection fractions to the pathologist in separate C

containers and label them separately.

TURB protocol must describe tumour appearance, all steps of the procedure, as well as the extent C

and completeness of resection.

In patients with positive cytology, but negative cystoscopy, exclude a UTUC, CIS in the bladder C

(random biopsies or PDD-guided biopsies) and tumour in prostatic urethra (prostatic urethra biopsy).

Perform a second TURB in the following situations: A

e after incomplete initial TURB;

e f there is no muscle in the specimen after initial resection, with exception of TaG1 tumours and
primary CIS;

e inall T1 tumours;

e inall HG/G3 tumours, except primary CIS.

If indicated, perform a second TURB within 2-6 weeks after initial resection. It should include the C

resection of primary tumour site.

Pathological report

The pathological report should specify tumour location, tumour grade, depth of tumour invasion, A

presence of CIS, and whether the detrusor muscle is present in the specimen.

The pathological report should specify the presence of LVI or unusual (variant) histology. C

In difficult cases, consider an additional review by an experienced genitourinary pathologist. B

CIS = carcinoma in situ; LVI = lymphovascular invasion; PDD = photodynamic diagnosis; TURB = transurethral

resection of the bladder; UTUC = upper tract urothelial carcinoma.

6. PREDICTING DISEASE RECURRENCE AND
PROGRESSION

6.1 Ta, T1 tumours

In order to predict separately the short- and long-term risks of disease recurrence and progression in individual
patients, the EORTC Genito-Urinary Cancer Group has developed a scoring system and risk tables [136]. The

basis for these tables are individual patient data from 2,596 patients diagnosed with Ta, T1 tumours, who were
randomised into seven EORTC trials. Patients with CIS alone were not included. Seventy-eight percent of
patients received intravesical treatment, mostly chemotherapy. However, they did not undergo a second TURB

or receive maintenance BCG.

The scoring system is based on the six most significant clinical and pathological factors which are

shown in Table 6.1. It also illustrates the weights applied to various factors for calculating the total scores for

recurrence and progression. Table 6.2 shows the total scores stratified, as in the original article [136], into four

categories that reflect various probabilities of recurrence and progression at 1 and 5 years (LE: 2a).
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Table 6.1: Weighting used to calculate disease recurrence and progression scores

Factor Recurrence Progression
Number of tumours

Single 0 0
2-7 3 3
>8 6 3
Tumour diameter

<3cm 0 0
>3 3 3
Prior recurrence rate

Primary 0 0
<1 recurrence/year 2 2
> 1 recurrence/year 4 2
Category

Ta 0 0
T 1 4
Concurrent CIS

No 0 0
Yes 1

Grade

G1 0 0
G2 1 0
G3 2 5
Total Score 0-17 0-23

Table 6.2: Probability of recurrence and disease progression according to total score

Recurrence score |Probability of recurrence at 1 year Probability of recurrence at 5 years
% (95% CiI) % (95% Cl)

0 15 (10-19) 31 (24-37)

1-4 24 (21-26) 46 (42-49)

5-9 38 (85-41) 62 (58-65)

10-17 61 (55-67) 78 (73-84)

Progression score | Probability of progression at 1 year Probability of progression at 5 years
% (95% CiI) % (95% Cl)

0 0.2 (0-0.7) 0.8 (0-1.7)

2-6 1 (0.4-1.6) 6 (5-8)

7-13 5 (4-7) 17 (14-20)

14-23 17 (10-24) 45 (35-55)

NB: Electronic calculators for Tables 6.1 and 6.2, which have been updated for the iPhone, iPad and Android
phones and tablets, are available at http.//www.eortc.be/tools/bladdercalculator/.

A scoring model for BCG-treated patients that predicts the short- and long-term risks of recurrence and
progression has been published by the Club Uroldgico Espariol de Tratamiento Oncolégico (CUETO) (Spanish
Urological Oncology Group). It is based on an analysis of 1,062 patients from four CUETO trials that compared
different intravesical BCG treatments. Patients received 12 instillations over 5-6 months. No immediate post-
operative instillation or second TURB was performed in these patients. The scoring system is based on the
evaluation of seven prognostic factors:

o sex;

o age;

o prior recurrence status;

o number of tumours;

° T category;

° associated CIS;

o tumour grade.
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Using these tables, the calculated risk of recurrence is lower than that obtained by the EORTC tables. For
progression, probability is lower only in high-risk patients [137] (LE: 2a). The lower risks in the CUETO tables
may be attributed to using BCG, which is a more effective instillation therapy. The CUETO risk calculator is
available at: http://www.aeu.es/Cueto.html.

The prognostic value of the EORTC scoring system has been confirmed by data from the CUETO
patients treated with BCG and by long-term follow up in an independent patient population [138, 139] (LE: 2a).

In 1,812 intermediate- and high-risk patients without CIS treated with 1 to 3 years of maintenance
BCG, the EORTC found that the prior disease-recurrence rate and number of tumours were the most important
prognostic factors for disease recurrence, stage and grade were the most important prognostic factors for
disease progression and disease-specific survival, while age and grade were the most important prognostic
factors for overall survival (OS). T1G3 patients do poorly, with 1- and 5-year disease-progression rates of
11.4% and 19.8%, respectively. Using these data the new EORTC risk tables for BCG treated patients were
designed [140] (LE: 2a).

Further prognostic factors have been described in selected patient populations:

° In T1G3 tumours important prognostic factors were female sex and CIS in the prostatic urethra in patients
treated with an induction course of BCG, and age, tumour size and concurrent CIS in BCG-treated
patients (62% with induction course only) [109] [141] (LE: 2b).

o Attention must be given to patients with T1G3 tumours in bladder (pseudo) diverticulum because of an
absence of muscle layer in the diverticular wall [142] (LE: 3).

o In patients with high-risk disease, the tumour stage at the time of the 2nd TURB is an unfavourable
prognostic factor [130, 134] (LE: 3)

° In patients with T1G2 tumours treated with TURB, recurrence at 3 months was the most important
predictor of progression [143] (LE: 2b).

o The prognostic value of pathological factors has been discussed elsewhere (see Section 4.6). More
research is needed to determine the role of molecular markers in improving the predictive accuracy of
currently available risk tables [138, 144].

6.2 Carcinoma in situ

Without any treatment, approximately 54% of patients with CIS progress to muscle-invasive disease [145]

(LE: 3). Unfortunately, there are no reliable prognostic factors that can be used to predict the course of the
disease. Publications are based on retrospective analyses of small series of patients and conclusions are not
homogeneous. Some studies have reported a worse prognosis in concurrent CIS and T1 tumours compared to
primary CIS [146, 147], in extended CIS [148] and in CIS in the prostatic urethra [109] (LE: 3).

The response to intravesical treatment with BCG or chemotherapy is an important prognostic factor
for subsequent progression and death caused by BC [137-139, 143]. Approximately 10-20% of complete
responders eventually progress to muscle-invasive disease, compared with 66% of non-responders [149, 150]
(LE: 2a).

6.3 Patient stratification into risk groups

To facilitate treatment recommendations it is important to categorise patients into risk groups. Based

on available prognostic factors and in particular data from the EORTC risk tables, the Guidelines Panel
recommends stratification of patients into three risk groups. Table 6.3 provides a definition of these risk groups,
which takes into account the EORTC risk tables’ probabilities of recurrence and especially progression.
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Table 6.3: Risk group stratification

Risk group stratification Characteristics
Low-risk tumours Primary, solitary, Ta, G1* (PUNLMP, LG), < 3 cm, no CIS
Intermediate-risk tumours All tumours not defined in the two adjacent categories
(between the category of low- and high-risk).
High-risk tumours Any of the following:
e T1 tumour
e G3** (HG) tumour
¢ CIS
e Multiple and recurrent and large (> 3 cm) Ta, G1G2 tumours
(all conditions must be presented in this point)*

Substratification of high-risk tumours for clinical purposes is addressed in Table 7.2.

*low grade is a mixture of G1 and G2

** high grade is a mixture of some G2 and all G3 (see Figure 4.1)

CIS = carcinoma in situ; HG = high-grade; LG = low-grade; PUNLUMP = Papillary urothelial neoplasm of low
malignant potential.

6.4 Summary of evidence - stratification of NMIBC
LE
The EORTC scoring system and risk tables predict the short- and long-term risks of disease 2a
recurrence and progression in individual patients with NMIBC.
In patients treated with BCG, the CUETO scoring model predicts the short- and long-term risks of 2a
disease recurrence and progression.
In patients receiving BCG maintenance, prior recurrence rate and number of tumours are the most 2a
important prognostic factors for disease recurrence.
Stage and grade are the most important prognostic factors for disease progression and disease
specific survival.
Patient age and grade are the most important prognostic factors for OS.
BCG = bacillus Calmette-Guérin; CUETO = Club Urolégico Espafiol de Tratamiento Oncoldgico;
EORTC = European Organization for Research and Treatment of Cancer; OS = overall survival.
6.5 Recommendations for stratification of NMIBC
Recommendation GR
Stratify patients into three risk groups according to Table 6.3. B

Apply EORTC risk tables and calculator for individual prediction of the risk of tumour recurrence and | B
progression in different intervals after TURB.
For individual prediction of the risk of tumour recurrence and progression in patients treated with BCG | B
use the CUETO risk tables and the new EORTC risk tables.
BCG = bacillus Calmette-Guérin; CUETO = Club Uroldgico Espariol de Tratamiento Oncoldgico;
EORTC = European Organization for Research and Treatment of Cancer; TURB = transurethral resection of the
bladder.

7. DISEASE MANAGEMENT

71 Counselling of smoking cessation

It has been confirmed that smoking increases the risk of tumour recurrence and progression [151, 152] (LE: 3).
While it is still controversial whether smoking cessation in bladder cancer will favourably influence the outcome
of BC treatment, patients should be counselled to stop smoking due to the general risks connected with
tobacco smoking [153-156] (LE: 3).
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7.2 Adjuvant treatment

7.2.1 Intravesical chemotherapy

Although TURB by itself can eradicate a Ta, T1 tumour completely, these tumours commonly recur and can
progress to MIBC. The high variability in the 3-month recurrence rate indicates that the TURB was incomplete
or provokes recurrences in a high percentage of patients [98]. It is therefore necessary to consider adjuvant
therapy in all patients.

7.2.1.1 A single, immediate, post-operative intravesical instillation of chemotherapy

Immediate single instillation (SI) has been shown to act by destroying circulating tumour cells after TURB, and
by an ablative effect (chemoresection) on residual tumour cells at the resection site and on small overlooked
tumours [157-160] (LE: 3).

Four large meta-analyses comprising 1,476 to 3,103 patients have consistently shown that after
TURB, Sl significantly reduces the recurrence rate compared to TURB alone [4, 161-163] (LE: 1a). In the most
recent systematic review and individual patient data meta-analysis of 2,278 eligible patients [4], Sl reduced
the 5-year recurrence rate by 14%, from 59% to 45%. The number to treat (NNT) to prevent one recurrence
within 5 years was 7 eligible patients. Only patients with a prior recurrence rate of less than or equal to one
recurrence per year and those with an EORTC recurrence score < 5 benefited from Sl. In patients with an
EORTC recurrence score > 5 and/or patients with a prior recurrence rate of > 1 recurrence per year, Sl was not
effective as a single adjuvant treatment in these two subgroups of patients. Mitomycin C (MMC), epirubicin,
and pirarubicin have all shown a beneficial effect [4]. No randomised comparisons of individual drugs are have
been conducted [4, 161-163] (LE: 1a).

Prevention of tumour cell implantation should be initiated within the first few hours after TURB. After
that, tumour cells are firmly implanted and are covered by extracellular matrix [157, 164-166] (LE: 3). In all SI
studies, the instillation was administered within 24 hours. To maximize the efficacy of S, one should devise
flexible practices that allow the instillation to be given as soon as possible after TURB, preferably within the first
2 hours in the recovery room or even in the operating theatre.

As severe complications have been reported in patients with drug extravasation [167, 168] safety
measures should be maintained (see Section 7.5).

7.2.1.2  Additional adjuvant intravesical chemotherapy instillations
The need for further adjuvant intravesical therapy depends on prognosis. In low-risk patients (Tables 6.1, 6.2
and 6.3), a Sl reduces the risk of recurrence and is considered to be the standard and complete treatment
[161] (LE: 1a). For other patients, however, a Sl remains an incomplete treatment because of the considerable
likelihood of recurrence and/or progression (Tables 6.1, 6.2 and 6.3). The individual patient data meta-analysis
also showed that a Sl reduced recurrences in intermediate-risk patients with an EORTC recurrence score
< 5, none of whom received further treatment prior to recurrence. There is evidence from several studies in
intermediate-risk patients that SI might have an impact on recurrence even when further adjuvant instillations
are given, however they do not take into account the EORTC recurrence score [169-171] (LE: 2a). In one study
[172], further chemotherapy instillations after S| improved recurrence-free survival in intermediate-risk patients
(LE: 2a). Conversely, a sufficient number of delayed repeat chemotherapy instillations without Sl can also
reduce recurrences [169, 171].

A large meta-analysis of 3,703 patients from 11 randomised trials showed a highly significant
44% reduction in the odds of recurrence at one year in favour of chemotherapy over TURB alone [173]. This
corresponds to an absolute difference of 13-14% in the number of patients with recurrence. Contrary to these
findings, two meta-analyses have demonstrated that BCG therapy may reduce the risk of tumour progression
[174, 175] (LE: 1a) (see Section 7.2.2.1). Moreover, BCG maintenance therapy appears to be significantly better
in preventing recurrences than chemotherapy [176-178] (see Section 7.2.2) (LE: 1a). However, BCG causes
significantly more side effects than does chemotherapy [178] (LE: 1a).

The length and frequency of chemotherapy instillations is still controversial. A systematic review
of RCTs, comparing different schedules of intravesical chemotherapy instillations, concluded that the ideal
duration and intensity of the schedule remains undefined because of conflicting data [171]. The available
evidence does not support treatment longer than one year (LE: 3).

7.2.1.3 Options for improving efficacy of intravesical chemotherapy

7.2.1.3.1  Adjustment of pH, duration of instillation, and drug concentration

One RCT using MMC has demonstrated that adapting urinary pH, decreasing urinary excretion, and buffering
the intravesical solution reduced the recurrence rate [179] (LE: 1b). Another trial reported that a 1-hour
instillation of MMC was more effective than 30 minutes instillation, but no efficacy comparisons are available
for 1- and 2-hour instillations [180] (LE: 3). Another RCT using epirubicin has documented that concentration
is more important than treatment duration [181] (LE: 1b). In view of these data, instructions are provided (see
Section 7.5).
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7.2.1.3.2 Microwave-induced hyperthermia and electromotive drug administration (EMDA)

Promising data have been presented on enhancing the efficacy of MMC using microwave-induced
hyperthermia or the efficacy of MMC using electromotive drug administration (EMDA) in patients with high-risk
tumours. The current evidence, however, is limited [182-184] and both treatment modalities are considered to
be experimental (LE: 2b).

7.2.1.4 Summary of evidence - intravesical chemotherapy

LE
In patients with NMIBC and prior low recurrence rate (less than or equal to one recurrence per 1a
year) and in those with an EORTC recurrence score < 5, Sl significantly reduces the recurrence rate
compared to TURB alone.
In intermediate-risk patients, S| might have an impact on recurrence even when further adjuvant 3
instillations are given.
Further chemotherapy instillations after SI improve recurrence-free survival in intermediate-risk 2a
patients.

EORTC = European Organization for Research and Treatment of Cancer; Sl = single instillation;
TURB = transurethral resection of the bladder.

7.2.2 Intravesical bacillus Calmette-Guérin (BCG) immunotherapy

7.2.2.1 Efficacy of BCG

Five meta-analyses have confirmed that BCG after TURB is superior to TURB alone or TURB + chemotherapy
for preventing the recurrence of NMIBC [176, 185-188] (LE: 1a). Three recent RCTs of intermediate- and high-
risk tumours have compared BCG with epirubicin + interferon [189], MMC [190], or epirubicin alone [177] and
have confirmed the superiority of BCG for prevention of tumour recurrence (LE: 1a). The effect is long-lasting
[177,190] and was also observed in a separate analysis of patients with intermediate-risk tumours [177].

One meta-analysis [176] has evaluated the individual data from 2,820 patients enrolled in nine RCTs
that have compared MMC vs. BCG. In the trials with BCG maintenance, there was a 32% reduction in the risk
of recurrence for BCG compared to MMC, but a 28% increase in the risk of recurrence for patients treated with
BCG in the trials without BCG maintenance.

Two meta-analyses have demonstrated that BCG therapy prevents, or at least delays, the risk of
tumour progression [174, 175] (LE: 1a). A meta-analysis carried out by the EORTC-GUCG has evaluated data
from 4,863 patients enrolled in 24 RCTs. Five different BCG strains were used, and in 20 of the trials, some
form of BCG maintenance was used. Based on a median follow-up of 2.5 years, in 260 out of 2,658 patients
(9.8%) treated with BCG, tumours progressed compared to 304 out of 2,205 (13.8%) in the control groups
(TURB alone, TURB + intravesical chemotherapy, or TURB + other immunotherapy). This shows a reduction
of 27% in the odds of progression with BCG maintenance treatment. The size of the reduction was similar in
patients with Ta, T1 papillary tumours and in those with CIS [175]. A recent RCT with long-term observation has
demonstrated significantly fewer distant metastases and better overall- and disease-specific survival in patients
treated with BCG compared to epirubicin [177] (LE: 1b). On the contrary, a meta-analysis of individual patient
data was not able to confirm any statistically significant difference between MMC and BCG for progression,
survival and cause of death [176].

The conflicting results in the outcomes of these studies can be explained by different patient
characteristics, duration of follow-up, methodology and statistical power. However, most studies showed a
reduction in the risk of progression in high- and intermediate-risk tumours if BCG was applied including a
maintenance schedule.

Two other meta-analyses have suggested a possible bias in favour of BCG arising from the inclusion
of patients previously treated with intravesical chemotherapy [191]. In the most recent meta-analysis, however,
BCG maintenance was more effective than MMC, both in patients previously treated and not previously treated
with chemotherapy [176] (LE: 1a). It was demonstrated that BCG was less effective in patients > 70 years of
age, but it was still more effective than epirubicin [192] (LE: 1a).

7.2.2.2 BCG strain

The EORTC meta-analysis suggested no large differences in efficacy between various BCG strains [175].
Recently published smaller studies without maintenance demonstrated some differences between strains. This
clearly needs further evaluation in prospective trials [193, 194] (LE: 2a).

7.2.2.3  BCQG toxicity
BCG intravesical treatment is associated with more side effects compared to intravesical chemotherapy [175]
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(LE: 1a). However, serious side effects are encountered in < 5% of patients and can be treated effectively
in almost all cases [195] (LE: 1b). It has been shown that a maintenance schedule is not associated with an
increased risk of side effects compared to an induction course [195]. Side effects requiring treatment stoppage
were seen more often in the first year of therapy [196].

Major complications can appear after systemic absorption of the drug. Thus, contraindications of
BCG intravesical instillation should be respected (see Section 7.5).

The presence of leukocyturia, non-visible haematuria or asymptomatic bacteriuria is not a
contraindication for BCG application, and antibiotic prophylaxis is not necessary in these cases [197, 198]

(LE: 3).

BCG should be used with caution (relative contraindication) in immunocompromised patients
(immunosuppression, human immunodeficiency virus [HIV] infection) [199], although some small studies have
shown similar efficacy and no increase in complications compared to non-immunocompromised patients The
role of prophylactic anti-tuberculosis medication in these patients remains unclear [200-202] (LE: 3).

The management of side effects after BCG should reflect their type and grade according to the
recommendations provided by the International Bladder Cancer Group (IBCG) and by a Spanish group [203,

204] (Table 7.1).

Table 7.1: Management options for side effects associated with intravesical BCG [204-207]

Management options for local side effects (modified from IBCG group)

Symptoms of cystitis | Phenazopyridine, propantheline bromide, or NSAIDs
If symptoms improve within a few days: continue instillations
If symptoms persist or worsen:
a. Postpone the instillation
b. Perform a urine culture
c. Start empirical antibiotic treatment
If symptoms persist even with antibiotic treatment:
d. With positive culture: antibiotic treatment according to sensitivity
e. With negative culture: quinolones and potentially analgesic anti-
inflammatory instillations once daily for 5 days (repeat cycle if necessary)
[205].
If symptoms persist: anti-tuberculosis drugs + corticosteroids.
If no response to treatment and/or contracted bladder: radical cystectomy.
Haematuria Perform urine culture to exclude haemorrhagic cystitis, if other symptoms present.

If haematuria persists, perform cystoscopy to evaluate presence of bladder tumour.

Symptomatic
granulomatous
prostatitis

Symptoms rarely present: perform urine culture.

Quinolones.

If quinolones are not effective: isoniazid (300 mg/day) and rifampicin (600 mg/day)
for 3 months.

Cessation of intravesical therapy.

Epididymo-orchitis
[206]

Perform urine culture and administer quinolones.

Cessation of intravesical therapy.

Orchidectomy if abscess or no response to treatment.

Management options for systemic side effects

General malaise, fever

Generally resolve within 48 hours, with or without antipyretics.

Arthralgia and/or
arthritis

Rare complication and considered autoimmune reaction.

Arthralgia: treatment with NSAIDs.

Arthritis: NSAIDs.

If no/partial response, proceed to corticosteroids, high-dose quinolones or anti-
tuberculosis drugs [207].

Persistent high-grade
fever
(> 38.5°C for > 48 h)

Permanent discontinuation of BCG instillations.

Immediate evaluation: urine culture, blood tests, chest X-ray.

Prompt treatment with > two antimicrobial agents while diagnostic evaluation is
conducted.

Consultation with an infectious diseases specialist.
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BCG sepsis Prevention: initiate BCG at least 2 weeks post-TURB (if no signs and symptoms of
haematuria).
Cessation of BCG.
For severe infection:

e High-dose quinolones or isoniazid, rifampicin and ethambutol 1.2 g daily for

6 months.

e Early, high-dose corticosteroids as long as symptoms persist.
Consider an empirical non-specific antibiotic to cover Gram-negative bacteria and/
or Enterococcus.
Allergic reactions Antihistamines and anti-inflammatory agents.
Consider high-dose quinolones or isoniazid and rifampicin for persistent symptoms.
Delay therapy until reactions resolve.
BCG = bacillus Calmette-Gueérin; IBCG = International Bladder Cancer Group; NSAID = non-steroidal
antiinflammatory drug; TURBT = transurethral resection of bladder tumour.

7.2.24 Optimal BCG schedule

Induction BCG instillations are given according to the empirical 6-weekly schedule introduced by Morales [208].
For optimal efficacy, BCG must be given in a maintenance schedule [174-176, 188] (LE: 1a). Many different
maintenance schedules have been used, ranging from a total of 10 instillations given in 18 weeks to 27 over

3 years [209]. The EORTC meta-analysis was unable to determine which BCG maintenance schedule was the
most effective [175]. In their meta-analysis, Bohle et al. concluded that at least one year of maintenance BCG is
required to obtain superiority of BCG over MMC for prevention of recurrence or progression [174] (LE: 1a).

The optimal number of induction instillations and optimal frequency and duration of maintenance
instillations is not fully known. Moreover, it can be different in each individual patient [210]. In a RCT of 1,355
patients, the EORTC has shown that when BCG is given at full dose, 3 years’ maintenance (three-weeky
instillations 3, 6, 12, 18, 24, 30 and 36 months) reduces the recurrence rate compared to one year in high- but
not in intermediate-risk patients. There were no differences in progression or OS. In the 3-year arm, however,
36.1% of patients did not complete the 3-years schedule [211] (LE: 1b). In a RCT of 397 patients CUETO
suggested that in high-risk tumours, the maintenance schedule with only 1 instillation every 3 months for 3
years may be suboptimal [212] (LE: 1b).

7.2.2.5  Optimal dose of BCG
To reduce BCG toxicity, instillation of a reduced dose was proposed. However, it has been suggested that a full
dose of BCG is more effective in multifocal tumours [213, 214] (LE: 1b). The CUETO study compared one-third
dose to full-dose BCG and found no overall difference in efficacy. One-third of the standard dose of BCG might
be the minimum effective dose for intermediate-risk tumours. A further reduction to one-sixth dose resulted in a
decrease in efficacy with no decrease in toxicity [215] (LE: 1b).

The EORTC did not find any difference in toxicity between one-third and full-dose BCG, but one-
third dose BCG was associated with a higher recurrence rate, especially when it was given only for one
year [196, 211] (LE: 1b). Moreover, the routine application is complicated by potential technical difficulties in
preparing the reduced dose reliably.

7.2.2.6  Indications for BCG

Although BCG is a very effective treatment, there is a consensus that not all patients with NMIBC should be
treated with BCG due to the risk of toxicity. Ultimately, the choice of treatment depends upon the patient’s risk
(Table 6.2). The recommendation for individual risk groups is provided in Section 7.5.

A statement by the panel on BCG shortage can be accessed on line: https://uroweb.org/guideline/non-muscle-
invasive-bladder-cancer/?type=appendices-publications.

7.2.2.7  Summary of evidence - BCG treatment

LE
In patients with intermediate- and high-risk tumours, intravesical BCG after TURB reduces the risk of | 1a
tumour recurrence, it is more effective than TURB alone or TURB + intravesical chemotherapy.
For optimal efficacy, BCG must be given in a maintenance schedule. 1a
Three-year maintenance is more effective than one year in patients with high-risk tumours, but notin |1a
patients with intermediate-risk tumours.

BCG = bacillus Calmette-Guérin; TURB = transurethral resection of the bladder.
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7.2.3 Combination therapy

In one RCT, a combination of MMC and BCG reduced recurrences but was more toxic compared to BCG
monotherapy. Using similar BCG schedules in both groups, each BCG instillation in the combination group was
preceded a day before by one MMC instillation [216]. Another RCT demonstrated that in frequently recurrent
NMIBC significantly higher efficacy of weekly MMC followed by monthly BCG in reduction of the recurrence
rate when compared to BCG and interferon [217]. In the RCT using MMC with EMDA, a combination of BCG
and MMC with EMDA showed an improved recurrence-free interval and reduced progression rate compared to
BCG monotherapy [183].

7.24 Specific aspects of treatment of CIS

7.2.4.1 Treatment strategy

The detection of concurrent CIS increases the risk of recurrence and progression of Ta, T1 tumours [136, 137],
further treatment according to the criteria summarised in Sections 7.2.1, 7.2.2, 7.3 and 7.4 is mandatory.

CIS cannot be cured by an endoscopic procedure alone. Histological diagnosis of CIS must be followed by
further treatment, either intravesical BCG instillations or radical cystectomy (RC) (LE: 4). Tumour-specific
survival rates after immediate RC for CIS are excellent, but as many as 40-50% of patients might be over-
treated [145] (LE: 3).

7.24.2 Cohort studies on intravesical BCG or chemotherapy

In retrospective evaluations of patients with CIS, a complete response rate of 48% was achieved with
intravesical chemotherapy and 72-93% with BCG [145-148, 218] (LE: 2a). Up to 50% of complete responders
might eventually show recurrence with a risk of invasion and/or extravesical recurrence [148, 209, 218, 219]
(LE: 3).

7.2.4.3  Prospective randomised trials on intravesical BCG or chemotherapy
Unfortunately, there have been few randomised trials in patients with CIS alone. A meta-analysis of clinical
trials comparing intravesical BCG to intravesical chemotherapy in patients with CIS has shown a significantly
increased response rate after BCG and a reduction of 59% in the odds of treatment failure with BCG [220]
(LE: 1a).

In an EORTC-GUCG meta-analysis of tumour progression (a subgroup of 403 patients with
CIS), BCG reduced the risk of progression by 35% as compared to intravesical chemotherapy or different
immunotherapy [175] (LE: 1b). The combination of BCG and MMC was not superior to BCG alone [221]. In
summary, compared to chemotherapy, BCG treatment of CIS increases the complete response rate, the overall
percentage of patients who remain disease free, and reduces the risk of tumour progression (LE: 1b).

7.2.4.4 Treatment of CIS in prostatic urethra and upper urinary tract
Patients with CIS are at high risk of extravesical involvement in the UUT and in the prostatic urethra. Solsona
et al. found that 63% of 138 patients with CIS developed extravesical involvement initially or during follow-up
[222]. Patients with extravesical involvement had worse survival than those with bladder CIS alone [222] (LE: 3).
In the prostate, CIS might be present only in the epithelial lining of the prostatic urethra or in the
prostatic ducts [36]. These situations should be distinguished from tumour invasion into the prostatic stroma
(stage T4a in bladder tumours), and for which immediate radical cystoprostatectomy is mandatory. Patients
with CIS in the epithelial lining of the prostatic urethra can be treated by intravesical instillation of BCG.
Transurethral resection of the prostate can improve contact of BCG with the prostatic urethra [95, 223] (LE: 3).
In patients with prostatic duct involvement, there are promising results after BCG instillation, but
only from small series, so the data are insufficient to provide clear treatment recommendations and radical
surgery should be considered [223, 224] (LE: 3). Treatment of CIS that involves the UUT is discussed in the
Guidelines on Urothelial Tumours of the Upper Urinary Tract [1].

7.2.4.5  Summary of evidence - treatment of CIS

LE
CIS cannot be cured by an endoscopic procedure alone. 4
Compared to intravesical chemotherapy, BCG treatment of CIS increases the complete response 1b

rate, the overall percentage of patients who remain disease free, and reduces the risk of tumour
progression.

BCG = bacillus Calmette-Guérin; CIS = carcinoma in situ.
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Flowchart 7.1: Treatment strategy in primary or recurrent tumour(s) without previous BCG*

v

l—{ Consider tumour appearance and early postoperative situation }—l

Presumably low- or intermediate-risk
tumour with low previous recurrence rate
(< 1 recurrence per year) and EORTC
recurrence score < 5
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tumour (sessile appearance etc.)

Bladder perforation, bleeding with clots

{

Single installation of chemotherapy (GR: A)

] [

|

onsider completeness of the resection and pathological report:

|

b

Incomplete resection or no muscle (except
for monofocal TaG1/LG) or T1 or G3/HG
(except for primary CIS)

Macroscopically complete resection and
TaG1-2/LG with muscle in the specimen or in
TaG1/LG even without muscle or in primary CIS

second TURB (GR: A)
in 2-6 weeks (GR: C)

Stratify patients into risk groups (GR: B)
* Previous history

* Endoscopic appearance (number and size of tumours)

* Pathological report the worst stage and grade

from either or second TURB (GR: B)

‘ Muscle invasive tumour ‘

v
‘ See guidelines for MIBC ‘

l

Low-risk tumour (primary solitary
TaG1/LG < 3 cm)

}

Intermediate-risk tumour

|
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or multiple and recurrent and > 3 cm

TaG1-2/LG)

Cystoscopy (GR: A) at 3 mo

If negative, cystoscopy (GR: A) at 12
mo and then yearly for 5 yr (GR: C)

l

Positive or suspect cystoscopy
during follow-up

—

Primary or recurrent tumour without previous chemotherapy:
Intravesical BCG for 1 yr (6 weekly and 3 weekly at 3, 6 and
12 mo) or intravesical chemotherapy for up to 12 mo (GR: A)

Recurrent tumour with previous chemotherapy: Intravesical
BCG for 1 yr (6 weekly and 3 weekly at 3, 6 and 12 mo) (GR: A),
in late recurrence of small TaG1/LG consider repeating
intravesical Chemotherapy

In all cases: Cystoscopy (GR: A) and cytology (GR: B) at 3 mo
If negative, cystoscopy and cytology at 3-6 mo intervals until
5 yr and then yearly (GR: C)

Highest-risk tumour (T1G3/HG+CIS,
T1G3/HG+CIS in prostatic urethra,
multiple TIG3/HG, T1G3/HG > 3 cm,
micropapillary variant)

Yes

Explain the risk and

Tiny Larger or
papillary non papilary
recurrence recurrence
l ,
Positive or suspect

C!

Consider patients”

consider radical cystectomy

l

ystoscopy during follow-up

age, comorbiditie! >
and preferences

v
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or surveillance

. A

Intravesical BCG for 1-3 yr (GR: A)

Cystoscopy (GR: A) and cytology (GR: B)
at 3 mo

If negative, cystoscopy and cytology
every 3 mo for 2 yr, every 6 mo thereafter
until 5 yr and then yearly (GR: C), CT-IVU
or IVU yearly (GR: C)

I

Positive cytology with no visible tumour
in the bladder during follow-up

, I

Follow-up:
cystoscopy (GR: A)
Schedule:
individual (GR: C)

mucosa (GR: B),

urethra biopsy if

(See text in guid

TURB + biopsies from abnormal looking

biopsies if indicated* (GR: C), prostatic
indicated* (GR: C)
elines)

bladder random

Re-check upper tract (GR: B)

Bladder random biopsies (GR: B), prostatic urethra biopsy in men (GR: B),
if available use PDD (GR: B)

Consider
pathological report

v

i

Non-muscle inva:

sive recurrence

Muscle invasive recurrence ‘

I

Consider previous history and
pathological report
(see flow-chart Il)

‘ See MIBC guidelines

*For details and explanations see the text of the guidelines
BCG = bacillus Calmette-Guérin; GR = grade of recommendation; MIBC = muscle-invasive bladder cancer;
PDD = photodynamic diagnosis; TURB = transurethral resection of the bladder.
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7.3 Treatment of failure of intravesical therapy

7.3.1 Failure of intravesical chemotherapy

Patients with non-muscle-invasive recurrence of BC after a chemotherapy regimen can benefit from BCG
instillations. Prior intravesical chemotherapy has no impact on the effect of BCG instillation [176] (LE: 1a).

7.3.2 Recurrence and failure after intravesical BCG immunotherapy
Categories of unsuccessful treatment with intravesical BCG are presented in Table 7.2.

Table 7.2: Categories of unsuccessful treatment with intravesical BCG

BCG failure

Whenever a MIBC is detected during follow-up.

BCG-refractory tumour:

1. If high-grade, non-muscle-invasive papillary tumour is present at 3 months [225]. Further conservative
treatment with BCG is associated with increased risk of progression [149, 226] (LE: 3).

2. If CIS (without concomitant papillary tumour) is present at both 3 and 6 months. If patients with CIS present
at 3 months, an additional BCG course can achieve a complete response in > 50% of cases [36] (LE: 3).

3. If high-grade tumour appears during BCG therapy*.

High-grade recurrence after BCG. Recurrence of high-grade/grade 3 (WHO 2004/1973) tumour after

completion of BCG maintenance, despite an initial response [227] (LE: 3).

BCG intolerance

Severe side effects that prevent further BCG instillation before completing induction [204].

* Patients with low-grade recurrence during or after BCG treatment are not considered to be a BCG failure.
BCG = bacillus Calmette-Guérin; CIS = carcinoma in situ; WHO = World Health Organization.

7.3.3 Treatment of BCG failure and recurrences after BCG
Treatment recommendations are provided in Section 7.5 and Table 7.7. They reflect the categories mentioned
in Table 7.2 and tumour characteristics at the time of recurrence.

Patients with BCG failure are unlikely to respond to further BCG therapy; RC is therefore the
preferred option. Various studies suggest that repeat BCG therapy is appropriate for non-high-grade and
even for some high-grade recurrent tumours [228, 229] (LE: 3). Additionally, there are now several bladder
preservation strategies available that can be categorised as immunotherapy [230] chemotherapy, device-
assisted therapy (see 7.2.1.3.2), and combination therapy (see 7.2.3) [231]. Changing from BCG to these
options can yield responses in selected cases with BCG treatment failure [228, 232-239] (LE: 3).

Treatments other than RC must be considered oncologically inferior in patients with BCG failure at
the present time [149, 225, 226] (LE: 3).

Little is known about the optimal treatment in patients with high-risk tumours who could not
complete BCG instillations because of intolerance.

Non-high-grade recurrence after BCG is not considered as BCG failure. Treatment decision
should be individualised according to tumour characteristics. It could include chemotherapy or repeat BCG
instillations, but the published evidence is very low.

7.34 Summary of evidence - treatment failure of intravesical therapy

LE
Prior intravesical chemotherapy has no impact on the effect of BCG instillation. 1a
Treatments other than radical cystectomy must be considered oncologically inferior in patients with 3
BCG failure.

BCG = bacillus Calmette-Guérin.
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Flowchart 7.2: Treatment strategy in recurrence during or after intravesical BCG*
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I
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In muscle- Cystoscopy (GR: A) and cytology (GR: B) at 3 mo
invasive BC
respect MIBC If negative, cystoscopy and cytology at 3-6 mo
guidelines intervals until 5 yr and then yearly (GR: C),
CT-IVU or IVU yearly (GR: C)

l i

‘ Eligible for radical cystectomy? }1‘{ Recurrence during follow-up ‘ Positive cytology with no visible tumour
i in the bladder during follow-up

i 1
Mo |

Re-check upper tract (GR: B)

Bladder random biopsies (GR: B),
Radical Bladder prostatic urethra biopsy in men (GR: B),
cystectomy preserving if available use PDD (GR: B)
(GR: B) strategies
(GR: C)

*For details and explanations, see the text of the guidelines.
BCG = bacillus Calmette-Guérin; HG = high-grade; IVU = intravenous urography; LG = low-grade;
PDD = photodynamic diagnosis; TURB = transurethral resection of the bladder.

7.4 Radical cystectomy for NMIBC
If RC is indicated before progression to muscle-invasive tumour, it can be performed as an immediate
(immediately after NMIBC diagnosis) or early (after BCG failure) procedure.

There are several reasons to consider immediate RC for selected patients with NMIBC:

° The staging accuracy for T1 tumours by TURB is low with 27-51% of patients being upstaged to muscle-
invasive tumour at RC [111, 131, 240-245] (LE: 3).

° Some patients with NMIBC experience disease progression to muscle-invasive disease (Table 6.2).

The potential benefit of RC must be weighed against the risk, morbidity, and impact on quality of life. It is
reasonable to propose immediate RC in those patients with NMIBC who are at highest risk of progression (see
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Section 7.6) [49, 109, 136, 137, 246] (LE: 3).

The benefits and risks of immediate and delayed RC should be discussed with patients. Individual

additional prognostic factors in T1 tumours mentioned in Sections 6.1 and 4.6 should be considered.

Early RC is strongly recommended in patients with BCG-refractory tumours, as mentioned above.

A delay in RC might lead to decreased disease-specific survival [247] (LE: 3). In patients in whom RC is

performed at the time of pathological NMIBC, the 5-year disease-free survival rate exceeds 80% [248-252]

(LE: 3).

7.5 Recommendations for adjuvant therapy in Ta, T1 tumours and for therapy of CIS
LG = low-grade; GR
Smokers with confirmed NMIBC should be counseled to stop smoking. B
The type of further therapy after TURB should be based on the risk groups shown in Table 6.3 and A
Section 7.6.

In patients with tumours presumed to be at low risk and in those presumed to be at intermediate risk |A
with previous low recurrence rate (less than or equal to one recurrence per year) and expected EORTC
recurrence score < 5, one immediate chemotherapy instillation is recommended.

In patients with intermediate-risk tumours (with or without immediate instillation), 1-year full-dose BCG | A
treatment (induction plus 3 weekly instillations at 3,6 and 12 months), or instillations of chemotherapy
(the optimal schedule is not known) for a maximum of 1 year is recommended. The final choice should
reflect the individual patient’s risk of recurrence and progression as well as the efficacy and side

effects of each treatment modality.

In patients with high-risk tumours, full-dose intravesical BCG for 1-3 years (induction plus 3 weekly A
instillations at 3,6, 12, 18, 24, 30 and 36 months), is indicated. The additional beneficial effect

of the second and third years of maintenance should be weighed against its added costs and
inconveniences.

In patients with CIS in the epithelial lining of the prostatic urethra, TUR of the prostate followed by C
intravesical instillation of BCG can be offered.

In patients at highest risk of tumour progression (Section 7.6), immediate radical cystectomy should C
be considered.

In patients with BCG failure, radical cystectomy is indicated. B
Intravesical chemotherapy

One immediate instillation of chemotherapy should be administered within 24 hours after TURB, C
preferably within 2 hours.

One immediate instillation of chemotherapy should be omitted in any case of overt or suspected intra- | C
or extra-peritoneal perforation (after extensive TURB, or bleeding requiring bladder irrigation).

Give clear instructions to the nursing staff to control the free flow of the bladder catheter at the end of |C
the immediate instillation.

The optimal schedule of further intravesical chemotherapy instillation and its duration is not defined, it | C
should not exceed 1 year.

If intravesical chemotherapy is given, it is advised to use the drug at its optimal pH and to maintain the | B
concentration of the drug by reducing fluid intake before and during instillation.

The length of individual instillation should be 1-2 hours. C
BCG intravesical immunotherapy

Absolute contraindications of BCG intravesical instillation are: C
e during the first 2 weeks after TURB;

e in patients with visible haematuria;

e after traumatic catheterisation;

e in patients with symptomatic urinary tract infection.

The management of side effects after BCG intravesical instillation should reflect their type and grade |C
(Table 7.1).

BCG = bacillus Calmette-Guérin; CIS = carcinoma in situ; TUR = transurethral resection;

TURB = transurethral resection of the bladder.
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7.6

stratification

Treatment recommendations in Ta, T1 tumours and CIS according to risk

Risk category

Definition

Treatment recommendation

Low-risk tumours

Primary, solitary, Ta, G1/PUNLMP, LG,
<3cm, no CIS

One immediate instillation of intravesical
chemotherapy after TURB.

Intermediate-risk
tumours

All cases between categories of low and
high risk

In patients with previous low recurrence
rate (less than or equal to one recurrence
per year) and expected EORTC recurrence
score < 5, one immediate instillation of
intravesical chemotherapy after TURB.

In all patients either 1-year full-dose
BCG treatment (induction plus 3-weekly
instillations at 3,6 and 12 months), or
instillations of chemotherapy (the optimal
schedule is not known) for a maximum of
1 year.

High-risk tumours

Any of the following:

¢ T1 tumours;

* HG/G3 tumours;

¢ CIS;

e Multiple and recurrent and large (> 3 cm)
Ta G1G2 tumours (all these conditions
must be presented).

Intravesical full-dose BCG instillations for
1-3 years or cystectomy (in highest-risk
tumours - see below).

Subgroup of highest-risk tumours

T1G3/HG associated with concurrent
bladder CIS, multiple and/or large T1G3/
HG and/or recurrent TIG3/HG,T1G3/HG
with CIS in the prostatic urethra, unusual
histology of urothelial carcinoma, LVI
(see Sections 4.6 and 6.2).

Radical cystectomy should be considered,
in those who refuse intravesical full-dose
BCG instillations for 1-3 years.

BCG failures.

Radical cystectomy is recommended.

BCG = bacillus Calmette-Gueérin; CIS = carcinoma in situ; HG = high-grade; LG = low-grade;
LVI = lymphovascular invasion; TURB = transurethral resection of the bladder.

7.7 Treatment recommendations for BCG failure and recurrences after BCG
Category Treatment recommendation GR
BCG-refractory tumour 1. Radical cystectomy B

2. Bladder-preserving strategies in patients
unsuitable for cystectomy

HG recurrence after BCG

. Radical cystectomy C

. Repeat BCG course

. Bladder-preserving strategies

Non-HG recurrence after BCG for primary
intermediate-risk tumour

. Repeat BCG or intravesical chemotherapy C

N [—= W —

. Radical cystectomy

BCG = bacillus Calmette-Guérin; HG = high-grade.
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8. FOLLOW-UP OF PATIENTS WITH NMIBC

As a result of the risk of recurrence and progression, patients with NMIBC need to be followed up.
However, the frequency and duration of cystoscopy and imaging should reflect the individual patient’s degree
of risk. Using risk tables (see Tables 6.1 and 6.2), the short- and long-term risks of recurrence and progression
in individual patients may be predicted and the follow-up schedule adapted accordingly [136, 137].

When planning the follow-up schedule and methods, the following aspects should be considered:

° The prompt detection of muscle-invasive and HG/G3 non-muscle-invasive recurrence is crucial because
a delay in diagnosis and therapy can be life-threatening.

o Tumour recurrence in the low-risk group is nearly always low stage and LG/G1. Small, Ta LG/G1 papillary
recurrence does not present an immediate danger to the patient and early detection is not essential
for successful therapy [253-257] (LE: 2b). Fulguration of small papillary recurrences on an outpatient
basis could be a safe option that reduces the therapeutic burden [101] (LE: 3). Some authors have even
defended temporary surveillance in selected cases [256-258] (LE: 3).

° The first cystoscopy after TURB at 3 months is an important prognostic indicator for recurrence and
progression [143, 149, 259-261] (LE: 1a). Therefore, the first cystoscopy should always be performed 3
months after TURB in all patients with Ta, T1 tumours and CIS.

o In tumours at low-risk, the risk of recurrence after 5 recurrence-free years is low [260] (LE: 3).
Discontinuation of cystoscopy or its replacement with less-invasive methods can be considered [261].

o In tumours originally intermediate- or high-risk, recurrences after 10 years tumour-free are not unusual
[262] (LE: 3). Therefore, life-long follow-up is recommended [261].

o The follow-up strategy must reflect the risk of extravesical recurrence (prostatic urethra in men and UUT)

° The risk of UUT recurrence increases in patients with multiple- and high-risk tumours [65] (LE: 3).

o Positive urine test results have a positive impact on the quality of performed follow-up cystoscopy [93]
(LE: 1b). It supports the adjunctive role of urine tests during follow-up.

No non-invasive method can replace endoscopy. Follow-up is therefore based on regular cystoscopy (see
Section 5.7). There is a lack of randomised studies that have investigated the possibility of safely reducing the
frequency of follow-up cystoscopy.

As CIS is often not visible, multiple biopsies may be necessary in selected cases to confirm the
efficacy of intravesical treatment in patients treated for CIS [94]. The following recommendations are based
mostly on retrospective data.

8.1 Summary of evidence - follow-up of patients with NMIBC

LE

The first cystoscopy after TURB at 3 months is an important prognostic indicator for recurrence and 1a
progression.

The risk of UUT recurrence increases in patients with multiple- and high-risk tumours. 3

TURB = transurethral resection of the bladder; UUT = upper urinary tract.
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8.2 Recommendations for follow-up in patients after TURB of NMIBC

Recommendations GR
The follow-up of Ta, T1 tumours and CIS is based on regular cystoscopy. A
Patients with low-risk Ta tumours should undergo cystoscopy at 3 months. If negative, subsequent C
cystoscopy is advised 9 months later, and then yearly for 5 years.

Patients with high-risk tumours should undergo cystoscopy and urinary cytology at 3 months. If C
negative, subsequent cystoscopy and cytology should be repeated every 3 months for a period of 2
years, and every 6 months thereafter until 5 years, and then yearly.

Patients with intermediate-risk Ta tumours should have an in-between follow-up scheme using ]
cystoscopy and cytology, which is adapted according to personal and subjective factors.

Regular (yearly) upper tract imaging (CT-IVU or IVU) is recommended for high-risk tumours. C
Endoscopy under anaesthesia and bladder biopsies should be performed when office cystoscopy B
shows suspicious findings or if urinary cytology is positive.

Consider R-biopsies or biopsies with PDD after intravesical treatment (at 3 or 6 months) in patients C
with CIS.

During follow-up in patients with positive cytology and no visible tumour in the bladder, R-biopsies B
or PDD-guided biopsies (if equipment is available) and investigation of extravesical locations (CT
urography, prostatic urethra biopsy) are recommended.

CIS = carcinoma in situ; CT-IVU = computed tomography intravenous urography; IVU = intravenous urography;
PDD = photodynamic diagnosis; R-biopsies = random biopsies.
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1. INTRODUCTION

1.1 Aims and objective

The European Association of Urology (EAU) Non-muscle-invasive Bladder Cancer (NMIBC) Guidelines
Panel has compiled these clinical guidelines to provide urologists with evidence-based information and
recommendations for the management of urothelial carcinoma of the upper urinary tract (UTUC).

It must be emphasised that clinical guidelines present the best evidence available to the experts
but following guideline recommendations will not necessarily result in the best outcome. Guidelines can never
replace clinical expertise when making treatment decisions for individual patients, but rather help to focus
decisions - also taking personal values and preferences/individual circumstances of patients into account.

1.2 Panel composition
The European Association of Urology (EAU) Guidelines Panel on NMIBC consists of an international
multidisciplinary group of clinicians, including a pathologist and a statistician. Members of this panel have been
selected based on their expertise and to represent the professionals treating patients suspected of harbouring
urothelial carcinoma.

All experts involved in the production of this document have submitted potential conflict of interest
statements, which can be viewed on the EAU website Uroweb: http://uroweb.org/quideline/upper-urinary-tract-
urothelial-cell-carcinoma/.

1.3 Available publications

A quick reference document (Pocket guidelines) is available in print and in a number of versions for mobile
devices, presenting the main findings of the UTUC Guidelines. These are abridged versions which may require
consultation together with the full text version. Several scientific publications are available as are a number of
translations of all versions of the EAU UTUC Guidelines. All documents can be viewed on the EAU website:
http://uroweb.org/guideline/upper-urinary-tract-urothelial-cell-carcinoma/.

1.4 Publication history & summary of changes
The first EAU guidelines on UTUC were published in 2011. The 2016 EAU guidelines on UTUC presents an
update of the 2015 version.

1.4.1 Summary of changes
The literature for the complete document has been assessed and updated, whenever relevant.
Conclusions and recommendations have been rephrased and added to throughout the current document.

Key changes for the 2016 print:

Changed or new conclusions and recommendations can be found in sections:
° Section 6.2 Molecular markers has been added as a new topic.

o Section 6.4 Bladder recurrence has been added as a new topic.

New recommendations have been included in Chapter 6 - Prognosis

6.6 Summary of evidence and guidelines for prognosis

Summary of evidence LE
Age, sex and ethnicity are no longer considered as independent prognostic factors. 3
The primary recognised post-operative prognostic factors are tumour stage and grade, 3

extranodal extension and lymphocascular invasion.

Recommendation LE GR
Use MSI as an independent molecular prognostic marker to help detect germline 3 C
mutations and hereditary cancers.

Use the American Society of Anesthesiologists (ASA) score to assess cancer-specific |3 (¢}
survival following surgery.

MSI = Microsatellite instability.

° In section 7.1.2.1 Laparoscopic radical nephrectomy, the findings of the Systematic review have been
included (see below).

° Section 7.2.2 Systemic chemotherapy has been expanded.

° A new algorithm - Figure 7.2 Surgical treatment according to location and risk status - has been included.
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2. METHODS

2.1 Data identification
For the 2016 UTUC Guidelines, new and relevant evidence has been identified, collated and appraised through
a structured assessment of the literature.

A broad and comprehensive scoping exercise covering all areas of the entire guideline was performed. The
search was limited to studies representing high levels of evidence only (i.e. systematic reviews with meta-
analysis, randomised controlled trials, and prospective non-randomised comparative studies only) published
in the English language. The search was restricted to articles published during the period from 1st April 2014
to 315t May 2015. Databases covered by the search included Medline, EMBASE and the Cochrane Libraries.
A total of 1,040 unique records were identified, retrieved and screened for relevance. The search strategy is
published online: http://uroweb.org/guideline/upper-urinary-tract-urothelial-cell-carcinoma/?type=appendices-

publications.

References used in this text are assessed according to their level of evidence (LE) and Guidelines are given
a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence [1]. Additional methodology information can be found in the
general Methodology section of this print, and online at the EAU website: http://uroweb.org/guidelines/.

A list of Associations endorsing the EAU Guidelines can also be viewed on line as the above
address.

2.2 Review
This document was peer-reviewed prior to publication in 2015.

2.3 Future goals

The results on ongoing and new systematic reviews will be included in the 2017 update of the UTUC
Guidelines. These reviews are performed using standard Cochrane systematic review methodology;
http://www.cochranelibrary.com/about/about-cochrane-systematic-reviews.html.

Ongoing systematic reviews:

° Oncological outcomes of laparoscopic/robotic radical nephroureterectomy versus open radical
nephroureterectomy for UTUC.

° What are the oncological outcomes of kidney-sparing surgery versus radical nephroureterectomy for the
treatment of upper tract urothelial carcinoma? [2].

° What are the benefits and harms of lymph node dissection (LND) during radical nephroureterectomy for
upper tract urothelial carcinoma (UTUC)? [3].

3. EPIDEMIOLOGY, AETIOLOGY AND
PATHOLOGY

3.1 Epidemiology
Urothelial carcinomas (UCs) are the fifth most common tumours [4]. They can be located in the lower (bladder
and urethra) or upper (pyelocaliceal cavities and ureter) urinary tract. Bladder tumours account for 90-95%
of UCs and are the most common malignancy of the urinary tract [5]. In contrast, UTUCs are uncommon and
account for only 5-10% of UCs [4, 6]. Pyelocaliceal tumours are about twice as common as ureteral tumours. In
17% of cases, concurrent bladder cancer is present [7]. Recurrence in the bladder occurs in 22-47% of UTUC
patients [8], compared with 2-6% in the contralateral upper tract [9, 10].

Approximately 60% of UTUCs are invasive at diagnosis compared with 15-25% of bladder tumours
[11,12]. UTUCs have a peak incidence in people aged 70-90 years and are three times more common in men
[13, 14].

Familial/hereditary UTUCs are linked to hereditary non-polyposis colorectal carcinoma (HNPCC)
[15], which can be screened for during interview (Figure 3.1) [16]. Patients should undergo DNA sequencing to
identify hereditary cancers misclassified as sporadic if they fulfil the criteria for HNPCC [15, 17].
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Figure 3.1: Selection of patients with UTUC for hereditary screening during the first medical interview
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HNPCC = hereditary non-polyposis colorectal carcinoma.

3.2 Risk factors

Various environmental risk factors contribute to UTUC development [18, 19]. Tobacco exposure increases the
relative risk from 2.5 to 7 [20, 21]. Historically, UTUC ‘amino tumours’ were related to occupational exposure to
carcinogenic aromatic amines. However no specific risk factors for UTUC have been suggested compared to
bladder cancer.

Upper tract urothelial carcinoma often present after a bladder cancer. The average duration of exposure
needed to develop UTUC is ~7 years, with a latency of ~20 years following termination of exposure. The odds
ratio of developing UC after exposure to aromatic amines is 8.3 [19, 21]. Upper tract urothelial tumours caused
by phenacetin consumption almost disappeared after the product was banned in the 1970s [19].

Several studies have revealed the carcinogenic potential of aristolochic acid contained in
Aristolochia fangchi and Aristolochia clematis. The aristolochic acid derivative dA-aristolactam causes a
specific mutation in the p53 gene at codon 139, which occurs mainly in patients with nephropathy due to
Chinese herbs or Balkan endemic nephropathy [19, 22, 23].

There is a high incidence of UTUC in Taiwan, especially on the South-west coast which represents
20-25% of UCs in the region [19, 23]. There is a possible association of UTUC with blackfoot disease and
arsenic exposure in drinking water in this population [19, 23, 24].

Differences in the ability to counteract carcinogens may contribute to host susceptibility to UTUC. Some
genetic polymorphisms are associated with an increased risk of cancer or faster disease progression, which
introduces variability in the inter-individual susceptibility to the risk factors previously mentioned. Upper tract
urothelial carcinoma may share some risk factors or molecular disruption pathways with bladder UC. Only two
UTUC-specific polymorphisms have been reported [25, 26].
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3.3 Histology and classification

3.3.1 Histological types

There are morphological variants of UTUC. These variants always correspond to high-grade tumours with
worse prognosis compared to pure UC. Those variants are: micropapillary, plasmacytoid, small cell carcinoma
(neuroendocrine) or lymphoepithelial variants [27, 28].

Upper tract urothelial carcinoma with pure non-urothelial histology is an exception [29, 30] but
variants are present in ~25% of cases [31] [31, 32]. Squamous cell carcinoma of the upper urinary tract
represents < 10% of pyelocaliceal tumours and is even rarer within the ureter. Squamous cell carcinoma of the
urinary tract can be associated with chronic inflammatory and infectious diseases arising from urolithiasis [27,
28].

4. STAGING AND CLASSIFICATION SYSTEMS

4.1 Classification

The classification and morphology of UTUC and bladder carcinoma are similar [11]. It is possible to distinguish
between non-invasive papillary tumours (papillary urothelial tumours of low malignant potential, and low-grade
and high-grade papillary UC), flat lesions (carcinoma in situ [CIS]), and invasive carcinoma.

4.2 Tumour Node Metastasis staging

The Tumour Node Metastasis (TNM) classification is shown in Table 4.1 [33]. The regional lymph nodes that
should be considered are the hilar, abdominal para-aortic, and paracaval nodes, and, for the ureter, the
intrapelvic nodes. Laterality does not affect N classification.

A subclassification with pT3a and pT3b has been suggested, but is not in the officially accepted
in the pTNM staging system [31, 34, 35]. Renal pelvic pT3 subclassification may discriminate between
microscopic infiltration of the renal parenchyma (pT3a) and macroscopic infiltration or invasion of peripelvic
adipose tissue. pT3b UTUC is more likely to have aggressive pathology and higher risk of disease recurrence
[31, 34].

Table 4.1: TNM classification 2009 for upper tract urothelial carcinoma [33]

T - Primary tumour

X Primary tumour cannot be assessed

T0 No evidence of primary tumour
Ta Non-invasive papillary carcinoma
Tis Carcinoma in situ

T1 Tumour invades subepithelial connective tissue

T2 Tumour invades muscle

T3 (Renal pelvis) Tumour invades beyond muscularis into peripelvic fat or renal parenchyma (Ureter)
Tumour invades beyond muscularis into periureteric fat

T4 Tumour invades adjacent organs or through the kidney into perinephric fat

N - Regional lymph nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single lymph node 2 cm or less in the greatest dimension

N2 Metastasis in a single lymph node more than 2 cm but not more than 5 cm in the greatest dimension
or multiple lymph nodes, none more than 5 cm in greatest dimension

N3 Metastasis in a lymph node more than 5 cm in greatest dimension

M - Distant metastasis

MO No distant metastasis
M1 Distant metastasis
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4.3 Tumour grade

Until 2004, the World Health Organization (WHO) classification of 1973 was used most often, which
distinguished only three grades (G1-G3) [36, 37]. The 2004 WHO classification considers histological data to
distinguish non-invasive tumours: papillary urothelial neoplasia of low malignant potential, and low-grade and
high-grade carcinomas (low grade vs. high grade). Only few tumours of low malignant potential are found in the
upper urinary tract [27, 28].

4.4 Guidelines for staging and classification systems

Recommendation LE GR
Classify the depths of invasion (staging) according to TNM classification. 3 A
Classify flat, high-grade tumours, confined to the mucosa, as CIS (Tis). 3 A
Use the WHO 1973 and 2004 grading systems for the histological classification of UTUC. 3 A

CIS (Tis) = carcinoma in situ; TNM = Tumour, Node, Metastasis (classification); WHO = World Health
Organization.

5. DIAGNOSIS

5.1 Symptoms

The most common symptom is visible- or non-visible haematuria (70-80%) [38, 39]. Flank pain occurs in
20-40% of cases, and a lumbar mass in 10-20% [40, 41]. Systemic symptoms (including anorexia, weight loss,
malaise, fatigue, fever, night sweats, or cough) are associated with UTUC and should prompt more rigorous
evaluation for metastatic disease [40, 41].

5.2 Diagnosis

5.2.1 Imaging

5.2.1.1 Computed tomography urography

Computed tomography urography (CTU) has the highest diagnostic accuracy for the diagnosis of UTUC [41].
The sensitivity of CTU for UTUC is 0.67-1.0 and the specificity is 0.93-0.99 [42-49].

Computed tomography urography is defined as CT examination of the kidneys, ureters and bladder
following the administration of intravenous contrast material and includes several phases of image acquisition.
[50]. Rapid acquisition of thin sections provides high-resolution isotropic images that can be viewed in multiple
planes to assist with diagnosis without loss of resolution [51, 52].

Flat lesions are not detectable unless they exert a mass effect or cause urothelial thickening [53].

The secondary sign of hydronephrosis is associated with advanced disease and poor oncological outcome [50,
54, 55]. The presence of enlarged lymph nodes is highly predictive of metastasis in UTUC [56].

5.2.1.2  Magnetic resonance imaging

Magnetic resonance urography (MRU) is indicated in patients who cannot undergo CTU, usually when radiation

or iodinated contrast media are contraindicated [57]. The sensitivity of MRU is 0.75 after contrast injection for

tumours < 2 cm [57]. The use of MRU with gadolinium-based contrast media should be limited in patients with

severe renal impairment (< 30 mL/min creatinine clearance), due to the risk of nephrogenic systemic fibrosis.
Computed tomography urography is generally preferred over MRU for diagnosing UTUC.

5.2.2 Cystoscopy and urinary cytology

Positive urine cytology is suggestive of UTUC when bladder cystoscopy is normal, provided that no CIS in the
bladder or prostatic urethra CIS has been detected [11, 58]. Cytology is less sensitive for UTUC than bladder
tumours and it should be performed in situ in the renal cavities [59].

Retrograde ureteropyelography remains an option to evaluate UTUCs [43, 60]. Urinary cytology of the renal
cavities and ureteral lumina is preferable before application of contrast agent for retrograde ureteropyelography,

because the latter may cause deterioration of cytological specimens [59, 60].

The sensitivity of fluorescence in situ hybridisation (FISH) for molecular abnormalities characteristic of UTUCs
parallels its performance in bladder cancer [61]. However, its use may be limited by the preponderance of low-
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grade recurrent disease in the population undergoing surveillance and minimally invasive therapy for UTUCs
[62, 63]. FISH appears to have a limited value for surveillance of UTUCs [62, 63].

5.2.3 Diagnostic ureteroscopy

Flexible ureteroscopy is used to visualise and biopsy the ureter, renal pelvis and collecting system. Such
ureteroscopic biopsies can determine tumour grade in 90% of cases with a low false-negative rate, regardless
of sample size [64]. Undergrading may occur from diagnostic biopsy, making intensive follow-up necessary if a
kidney-sparing treatment is chosen [65]. Ureteroscopy also facilitates selective ureteral sampling for cytology to
detect carcinoma in situ [60, 66, 67].

Flexible ureteroscopy is especially useful for diagnostic uncertainty, when kidney-sparing treatment is
considered, or in patients with a solitary kidney. Additional information can be provided by ureteroscopy with-
or without biopsy. Combining ureteroscopic biopsy grade, imaging findings such as hydronephrosis, and
urinary cytology, may help in the decision-making process between radical nephroureterectomy (RNU) and
endoscopic treatment [66, 68].

Technical developments in flexible ureteroscopes and the use of novel imaging techniques improve
visualisation and the diagnosis of flat lesions. Narrow-band imaging is the most promising technique to date
but the results are too preliminary [68, 69]. Table 5.1 lists the recommendations for diagnosis.

5.3 Guidelines for the diagnosis of upper tract urothelial carcinomas

Recommendation

Perform urinary cytology as part of a standard diagnostic work-up.

Perform a cystoscopy to rule out concomitant bladder tumour.

Perform a CT-urography for the diagnostic work-up.

Use diagnostic ureteroscopy and biopsy in cases where additional information will impact treatment
decisions.

Perform retrograde ureteropyelography in case CT-urography or ureteroscopy do no reliably reveal the |C
presence or extent of the tumour.

R

o> > > e

CT-urography = computed tomography urography.

6. PROGNOSIS

6.1 Prognostic factors

Upper tract urothelial carcinomas that invade the muscle wall usually have a poor prognosis. The 5-year
specific survival is < 50% for patients with pT2/pT3 tumours and < 10% for those with pT4 [69-71]. The main
prognostic factors are briefly listed below; Figure 6.1 presents an exhaustive list.
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Figure 6.1: Upper tract urothelial carcinoma - Prognostic factors
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ASA = American Society of Anesthesiologists; BMI = body mass index; ECOG = Eastern Cooperative Oncology
Group; PS = performance score.

6.1.1 Preoperative factors

6.1.1.1 Age and sex

Sex is no longer considered an independent prognostic factor influencing UTUC mortality [13, 71, 72]. Older
age at the time of RNU is independently associated with decreased cancer-specific survival [71, 73] (LE: 3).
Many elderly patients can be cured with RNU [74], suggesting that age alone is an inadequate indicator of
outcome [73, 74]. Despite its association with survival, age alone should not prevent a potentially curable
approach.

6.1.1.2  Ethnicity
One multicentre study did not show any difference between races [75] but population-based studies have
indicated that African-American patients have worse outcomes compared to other ethnicities [74, 76] (LE: 3).

6.1.1.3 Tobacco consumption
Being a smoker at diagnosis increases the risk for disease recurrence and mortality after RNU [77, 78] as well
as increases recurrence within the bladder [79] (LE: 3).

6.1.1.4 Tumour location

Initial location of the UTUC is a prognostic factor [80-82] (LE: 3). After adjustment for the effect of tumour stage,
patients with ureteral and/or multifocal tumours seem to have a worse prognosis than those with renal pelvic
tumours [71, 81-84].

6.1.1.5 Surgical delay

A delay between diagnosis of an invasive tumour and its removal may increase the risk of disease progression.
The time limit from decision for RNU to its performance ranges from 30 days and 3 months [85-88] (LE: 3).
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6.1.1.6  Other

The American Society of Anesthesiologists (ASA) score significantly correlates with cancer-specific survival
after RNU [89] (LE: 3). The Eastern Cooperative Oncology Group (ECOG) performance status correlates only
with overall survival [90]. Obesity and higher body mass index adversely affect cancer-specific outcomes

in UTUCs [91, 92] (LE: 3). The pretreatment derived neutrophil-lymphocyte ratio correlates also with higher
cancer-specific mortality [93, 94] (LE: 3).

6.1.2 Post-operative factors
6.1.2.1 Tumour stage and grade
The primary recognised prognostic factors are tumour stage and grade [66, 71, 95, 96].

6.1.2.2 Lymph node involvement

Extranodal extension is a powerful predictor of clinical outcomes in UTUCs and positive lymph node
metastases [97]. Lymph node dissection (LND) performed at the time of RNU allows for optimal tumour staging
[98, 99] (LE: 3). Lymph node invasion is an important prognostic factor, indicating metastatic spread to the
lymph nodes.

6.1.2.3 Lymphovascular invasion

Lymphovascular invasion is present in ~20% of UTUCs and is an independent predictor of survival [100, 101].
Lymphovascular invasion status should be specifically reported in the pathological reports of all RNU
specimens [100, 102] (LE: 3).

6.1.2.4 Surgical margins

Positive soft tissue surgical margin after RNU is a significant factor for developing UTUC metastases.
Pathologists should look for, and report, positive margins at the level of ureteral transection, bladder cuff, and
around the tumour soft tissue margin [103] (LE: 3).

6.1.2.5  Pathological factors

Extensive tumour necrosis (> 10% of the tumour area) is an independent prognostic predictor in patients who
undergo RNU [104, 105] (LE: 3). The tissue architecture of UTUC is also a strong prognosticator with sessile
growth pattern being associated with worse outcome [106, 107] (LE: 3). Concomitant CIS in organ-confined
UTUC, and a history of bladder CIS are associated with a higher risk of disease recurrence and cancer-specific
mortality [108-110] (LE: 3). Similar to lower tract UC, concomitant CIS is an independent predictor of worse
outcomes in organ-confined disease [111].

6.2 Molecular markers
Several studies have investigated the prognostic impact of markers related to cell adhesion (E-cadherin
and CD24), cell differentiation (Snail and epidermal growth factor receptor), angiogenesis (hypoxia-inducible
factor-10 and metalloproteinases), cell proliferation (Ki67), epithelial-mesenchymal transition (Snail), mitosis
(Aurora-A), apoptosis (Bcl-2 and survivin), vascular invasion (RON), c-met protein (MET) and mTOR pathway
[71, 112-117]. Microsatellite instability (MSI) is an independent molecular prognostic marker [118] and can help
detect germline mutations and hereditary cancers [15].

The rarity of UTUC means that the main limitations of the above studies were their retrospective
nature and small sample size. None of the markers have fulfilled the criteria necessary to support their
introduction in daily clinical decision-making.

6.3 Predictive tools

Accurate predictive tools are rare for UTUC. There are two models in a preoperative setting: one in locally
advanced cancer that can guide the extent of LND at the time of RNU [119]; and one for selection of non-
organ-confined UTUC likely to benefit from RNU [120]. Four nomograms are available predicting survival rates
post-operatively, based on standard pathological features [121-125].

6.4 Bladder recurrence

A recent meta-analysis of available data has identified significant predictors of bladder recurrence after RNU [8]

(LE: 3). Three categories of predictors of increased risk for bladder recurrence were identified:

° patient-specific factors such as (male gender, previous bladder cancer, preoperative chronic kidney
disease);

° tumour-specific factors such as (positive preoperative urinary cytology, ureteral location, multifocality,
invasive pT stage, necrosis);

° treatment-specific factors such as (laparoscopic approach, extravesical bladder cuff removal, positive
surgical margins) [8].
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6.5 Risk stratification

As tumour stage is difficult to assert clinically in UTUGC, It is useful to ‘risk stratify’ UTUC between low- and
high-risk tumours to identify those that are more suitable for kidney-sparing treatment rather than radical

extirpative surgery [126, 127] (Figure 6.2).

Figure 6.2: Pre-intervention risk stratification of upper tract urothelial carcinomas

UTUC

A

Low-risk UTUC*

A

High-risk UTUC**

e Unifocal disease * Hydronephrosis
e Tumour size <1 cm e Tumour size > 1 cm
e Low-grade cytology * High-grade cytology
e |ow-grade URS biopsy e High-grade URS biopsy
* No invasive aspect on CTU-urography e Multifocal disease
e Previous radical cystectomy
for bladder cancer
*All of these factors need to be present
** Any of these factors need to be present
CTU = computed tomography urography; URS = ureterorenoscopy.
6.6 Summary of evidence and guidelines for prognosis
Summary of evidence LE
Age, sex and ethnicity are no longer considered as independent prognostic factors. 3
The primary recognised post-operative prognostic factors are tumour stage and grade, extranodal 3
extension and lymphocascular invasion.
Recommendations LE GR
Use MSI as an independent molecular prognostic marker to help detect germline mutations 8 C
and hereditary cancers.
Use the American Society of Anesthesiologists (ASA) score to assess cancer-specific survival |3 C
following surgery.

MSI = Microsatellite instability.

7. DISEASE MANAGEMENT

71 Localised disease
7.1.1 Kidney-sparing surgery

Kidney-sparing surgery for low-risk UTUC (Section 7.1.1.4) allows sparing the morbidity associated with radical
surgery, without compromising oncological outcomes and kidney function [128]. In low-risk cancers it is the
primary approach. This option should therefore be discussed in all low-risk cases, irrespective of the status of

the contralateral kidney [129-131].

In high-risk tumours it can be considered in imperative cases (i.e. renal insufficiency or solitary

functional kidney).
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7.1.1.1 Ureteroscopy

Endoscopic ablation can be considered in patient with clinically low-risk cancer in the following situations [132,
133]:

o Laser generator [134] and pliers are available for biopsies [133, 135] (LE: 3);

° In case a flexible ureteroscope is available (rather than a rigid ureteroscope);

° The patient is informed of the need for closer, more stringent, surveillance;

° Complete tumour resection can be achieved.

Nevertheless a risk of understaging and undergrading remains with endoscopic management.

7.1.1.2 Percutaneous access

Percutaneous management can be considered for low-risk UTUCs in the renal cavities [133, 136, 137] (LE:

3). This may be offered for low-risk tumours in the lower caliceal system that are inaccessible or difficult to
manage by flexible ureteroscopy. This approach is being used less due to the availability of improved materials
and advances in distal-tip deflection of recent ureteroscopes [133, 136, 137].

7.1.1.3 Surgical open approach

Segmental ureteral resection with wide margins provides adequate pathological specimens for staging and

grading, while preserving the ipsilateral kidney. A lymphadenectomy can also be achieved during segmental

ureteral resection.

° Complete distal ureterectomy with neocystostomy are indicated for low-risk tumours in the distal ureter
that cannot be removed completely endoscopically, and for high-risk tumours when kidney-sparing
surgery for renal function preservation is necessary [138-140] (LE: 3).

o Segmental resection of the iliac and lumbar ureter is associated with higher failure rates than for the distal
pelvic ureter [138-140] (LE: 3).

o Partial pyelectomy or partial nephrectomy is almost never indicated. Open resection of tumours of the
renal pelvis or calices has almost disappeared.

7.1.1.4 Guidelines for kidney-sparing management of upper tract urothelial carcinoma

Recommendations GR

Offer kidney-sparing management as primary treatment option to patients with low-risk tumour and C
two functional kidneys.

In patients with solitary kidney and/or impaired renal function, offer kidney-sparing management, C
providing it will not compromise the oncological outcome. This decision will have to be made on a
case-by-case basis, engaging the patient in a shared decision-making process.

In high-risk cancers, offer a kidney-sparing approach for distal ureteral tumours and in imperative C
cases (solitary kidney and/or impaired renal function).

Offer kidney-sparing management in case of:

° Unifocal tumour; B
° Tumour < 1 cm;

° Low-grade tumour;

° No evidence of infiltrative lesion on CTU;

° Understanding of close follow-up.

If treatment is done endoscopically, use a laser. C

CTU = computed tomography urography.

7.1.1.5  Adjuvant topical agents

The antegrade instillation of bacillus Calmette-Guérin (BCG) vaccine or mitomycin C in the upper urinary tract
by percutaneous nephrostomy via a three-valve system open at 20 cm (after complete tumour eradication) is

feasible after kidney-sparing management or for treatment of CIS [141] (LE: 3). Retrograde instillation through
a ureteric catheter is also used. The reflux obtained from a double-J stent has been used, but is not advisable
since it often does not reach the renal pelvis [142].

7.1.2 Radical nephroureterectomy
Open RNU with bladder cuff excision is the standard treatment for high-risk UTUC, regardless of tumour
location [12] (LE: 3). Radical nephroureterectomy must comply with oncological principles, that is preventing
tumour seeding by avoidance of entry into the urinary tract during resection [12].

Resection of the distal ureter and its orifice is performed because there is a considerable risk of
tumour recurrence in this area. After removal of the proximal ureter, it is difficult to image or approach it by
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endoscopy [129, 138, 143].

Several techniques have been considered to simplify distal ureter resection, including pluck
technique, stripping, transurethral resection of the intramural ureter, and intussusception [9, 143, 144]. Except
for ureteral stripping, none of these techniques is inferior to bladder cuff excision [73-75, 81] (LE: 3).

7.1.2.1 Laparoscopic radical nephroureterectomy
Retroperitoneal metastatic dissemination and metastasis along the trocar pathway following manipulation of
large tumours in a pneumoperitoneal environment have been reported in few cases [145, 146].

Several precautions may lower the risk of tumour spillage:

. Avoidance to enter the urinary tract;

. Avoidance of direct contact between instruments and the tumour;

° Laparoscopic RNU must take place in a closed system. Avoidance of morcellation of the tumour and an
endobag for tumour extraction should be used;

° The kidney and ureter must be removed en-bloc with the bladder cuff;

. Invasive or large (T3/T4 and/or N+/M+) tumours are contraindications for laparoscopic RNU until proven
otherwise.

Laparoscopic RNU is safe in experienced hands when adhering to strict oncologic principles. There is a
tendency towards equivalent oncological outcomes after laparoscopic or open RNU [146-152] (LE: 3).

Only one prospective randomised study has shown that laparoscopic RNU is not inferior to open RNU for
non-invasive UTUC. In contrast, oncological outcomes were in favour of the open approach in pT3 and/or
high-grade tumours [153] (LE: 2). Oncological outcomes after RNU have not changed significantly over the past
three decades despite staging and refinements in staging and surgical technique [154] (LE: 3). A robot-assisted
laparoscopic approach can be can be considered, but solid data are still lacking [155].

7.1.2.2  Lymph node dissection
The anatomic sites of lymph node drainage have not been clearly defined yet. The use of a LND template is
likely to have a greater impact on patient survival than the number of removed lymph nodes [134].

Lymph node dissection appears to be unnecessary in cases of TaT1 UTUC because lymph node
retrieval is reported in only 2.2% of T1 versus 16% of pT2-4 tumours [97]. An increase in the probability of
lymph-node-positive disease is related to pT classification [99]. However, it is likely that the true rate of node-
positive disease has been under-reported because these data are retrospective.

Despite available studies evaluating templates to date it is not possible to standardise indication
or extent of LND [156, 157]. LND can be achieved following lymphatic drainage as follows: LND medial to the
ureter in ureteropelvic tumour, retroperitoneal LND for higher ureteral tumour and/or tumour of the renal pelvis
(i.e. right side: border vena cava or right side of the aorta; and left side: border aorta) [96, 97, 129].

7.1.2.3  Adjuvant bladder instillation

The rate of bladder recurrence after RNU for UTUC is 22-47% [8, 158]. Two prospective randomised trials
have demonstrated that a single post-operative dose of intravesical chemotherapy (mitomycin C, pirarubicin)
immediately after surgery reduces the risk of bladder tumour recurrence within the first year post-RNU [159-
161] (LE: 1b).
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7.1.2.4 Guidelines for radical nephroureterectomy

Recommendations GR
RNU is the standard in high-risk UTUC, regardless of tumour location. B
Use RNU in the following situations:

° Suspicion of infiltrating UTUC on imaging; B
o High-grade tumour (urinary cytology); B
o Multifocality (with two functional kidneys); B
° Non-invasive but large (> 1 cm) UTUC. B
RNU techniques:

. Remove the bladder cuff; A
° Perform a lymphadenectomy in invasive UTUC; C
° Offer a post-operative bladder instillation to lower the bladder recurrence rate. B
Open and laparoscopic approaches have equivalent efficacy and safety in T1-T2/NO UTUCs. B

RNU = radical nephroureterectomy.

Management is outlined in Figures 7.1 and Figure 7.2.

Figure 7.1: Proposed flowchart for the management of localised upper tract urothelial carcinoma

UTuC

A

Diagnostic evaluation:

CTU, urinary cytology, cystoscopy

v

+/- Flexible ureteroscopy with biopsies ‘

|

Low-risk UTUC

High-risk UTUC*

RNU

Kidney-sparing surgery:
flexible ureteroscopy or segmental
resection
or percutaneous approach

4

(prefer open in ¢T3, cN+)

Recurrence

Open Laparoscopic

A

A
Close and stringent follow-up

Single post-operative dose of intravesical

chemotherapy

CTU = computed tomography urography; RNU = radical nephroureterectomy.
*In patients with a solitary kidney, consider a more conservative approach.

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - UPDATE MARCH 2016

15




Figure 7.2: Surgical treatment according to location and risk status

uUTuC

Ureter

Renal Pelvis

Mid & Proximal Distal

Low risk ‘ High risk ‘ ‘ Low risk ‘ ‘ High risk ‘ ‘ Low risk ‘ ‘ High risk ‘ ‘ Low risk ‘ ‘ High risk

A A A A A A

1. URS * RNU 1. URS 1. RNU 1. URS * RNU 1. URS * RNU
2. Uretero- +/- LND or or 2. RNU* +/- LND 2. Percutaneous +/- LND
ureterostomy™ 2. Distal 2. Distal
ureterectomy ureterectomy
+/- LND

1. First treatment option
2. Secondary treatment option
*In case not amendable to endoscopic management.

7.2 Advanced disease

7.2.1 Radical nephroureterectomy

There is no oncologic benefit for RNU in patients with metastatic UTUC except for palliative considerations
[12, 99] (LE: 3).

7.2.2 Systemic chemotherapy

Extrapolating from the bladder cancer literature and small, single centre UTUC studies, platinum-based
combination chemotherapy is expected to be efficacious in UTUC. However, there are currently insufficient
data to base recommendations on.

There are several platinum-based regimens [162], but not all patients can receive adjuvant
chemotherapy because of comorbidities and impaired renal function after radical surgery. Chemotherapy-
related toxicity, particularly nephrotoxicity from platinum derivatives, may significantly affect survival in patients
with post-operative renal dysfunction [163, 164].

There were no adverse effects of neoadjuvant chemotherapy for UTUCs in the only study published to date
[165], although survival data need to mature and longer follow-up is awaited. Adjuvant chemotherapy can
achieve a recurrence-free rate of < 50% [166, 167].

After a recent comprehensive search of studies examining the role of peri-operative chemotherapy for
UTUC, there appears to be an overall survival and disease-free survival benefit for cisplatin-based adjuvant
chemotherapy [168] (LE: 3). However, there are currently insufficient data to base recommendations on until
further evidence from an ongoing prospective trial is available [169].

7.2.3 Radiotherapy

The role of adjuvant radiotherapy is not well defined, neither alone, nor in combination with chemotherapy [170,
171] (LE: 3). It may be of benefit in terms of loco-regional and bladder control in selected patients but data are
too scarce to give recommendations.
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7.24 Summary of evidence and guideline for advanced disease

Summary of evidence LE
Peri-operative systemic cisplatin-based chemotherapy may provide a survival benefit. 3
Recommendation LE GR
In case chemotherapy is offered, a neoadjuvant approach is recommended, as the renal 8 C
function will decrease after RNU.

8. FOLLOW-UP

The risk of disease recurrence and death evolves over the follow-up after surgery and is less likely with time
[172, 173]. Stringent follow-up (Section 8.1) is mandatory to detect metachronous bladder tumours [9], local
recurrence, and distant metastases. When RNU is performed, local recurrence is rare and the risk of distant
metastases is directly related to the risk factors listed previously.

Surveillance regimens are based on cystoscopy and urinary cytology for > 5 years [7-9]. Bladder recurrence

is not a distant recurrence [8]. When kidney-sparing surgery is performed, the ipsilateral UUT requires careful
follow-up due to the high risk of disease recurrence [130, 135, 174]. Despite endourological improvements,
follow-up after kidney-sparing surgery is difficult; frequent and repeated endoscopic procedures are mandatory.

8.1 Summary of evidence and guidelines for follow-up of upper tract urothelial
carcinoma patients after initial treatment

Summary of evidence LE

Follow-up is more frequent and more strict in patients who have undergone kidney-sparing treatment |3
compared to RNU.

Recommendations GR
After RNU, > five years
Non-invasive tumour

° Perform cystoscopy/urinary cytology at three months, and then annually. C
o Perform CT-urography every year. C
Invasive tumour

° Perform cystoscopy/urinary cytology at three months, and then annually. C
° Perform CT-urography every six months for two years, and then annually. C
After kidney-sparing management, > five years

° Perform urinary cytology and CTU at three and six months, and then annually. C
° Perform cystoscopy, ureteroscopy and cytology in situ at three and six months, and then every |C

six months for two years, and then annually.

CT-urography = computed tomography urography; RNU = radical nephroureterectomy.
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1. INTRODUCTION

1.1 Aims and scope

The European Association of Urology (EAU) Guidelines Panel for Muscle-invasive and Metastatic Bladder
Cancer (MIBC) has prepared these guidelines to help urologists assess the evidence-based management of
MIBC and to incorporate guideline recommendations into their clinical practice.

Separate EAU guidelines documents are available addressing upper urinary tract tumours [1], non-
muscle-invasive bladder cancer (Ta,T1 and carcinoma in situ) [2], and primary urethral carcinomas [3].

It must be emphasised that clinical guidelines present the best evidence available to the experts
but following guideline recommendations will not necessarily result in the best outcome. Guidelines can never
replace clinical expertise when making treatment decisions for individual patients, but rather help to focus
decisions - also taking personal values and preferences/individual circumstances of patients into account.

1.2 Panel Composition
The EAU Guidelines Panel consists of an international multidisciplinary group of clinicians, including urologists,
a pathologist, a radiologist and an oncologist.

All experts involved in the production of this document have submitted potential conflict of interest
statements which can be viewed on the EAU website Uroweb: http://uroweb.org/guideline/bladder-cancer-
muscle-invasive-and-metastatic/?type=panel.

13 Available publications

A quick reference document (Pocket Guidelines) is available, both in print and in a number of versions for

mobile devices. These are abridged versions which may require consultation together with the full text version.
Several scientific publications are available (the most recent paper dating back to 2014 [4]), as are

a number of translations of all versions of the EAU MIBC Guidelines. All documents are accessible through the

EAU website: http://uroweb.org/guideline/bladder-cancer-muscle-invasive-and-metastatic/.

14 Publication history and summary of changes

1.4.1 Publication history

The EAU published its first guidelines on bladder cancer in 2000. This document covered both superficial (non-
muscle-invasive) bladder cancer and MIBC. Since these conditions require different treatment strategies, it was
decided to give each condition its own guidelines, resulting in the first publication of the MIBC guidelines in
2004. This 2016 document presents a limited update of the 2015 version.

1.4.2 Summary of changes
Key changes in this 2016 print:

Two new sections have been included:

. Section 7.4.3.1 - What are the oncological and functional outcomes of sexual-function preserving
cystectomy compared with standard radical cystectomy in men with bladder cancer? [5].

. Section 7.4.3.2 - What are the oncological and functional outcomes of pelvic organ-preserving
cystectomy compared with standard radical cystectomy in women with bladder cancer? [6].

. Section 7.4.3.3 - Laparoscopic/robotic-assisted laparoscopic cystectomy, has been completely revised.

1.4.2.1 Changes in Summary of evidence and recommendations:

3.3.3 Recommendations for the assessment of tumour specimens
Recommendations GR
Record the number of lymph nodes and number of positive lymph nodes. A

Record lymphatic or blood vessel invasion.
Record presence of CIS.

*Upgraded following panel consensus.

CIS = carcinoma in situ.
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7.4.3.1.1 Summary of evidence and recommendations for sexual sparing techniques in men

Summary of evidence

techniques.

The majority of patients motivated to preserve their sexual function will benefit from sexual-preserving

None of the sexual-preserving techniques (prostate/capsule/seminal/nerve sparing) have shown
superior and no particular technique can be recommended.

to be

Recommendations LE GR
Offer sexual-preserving techniques to men motivated to preserve their sexual function | 2 B
since the majority will benefit.
Select patients based on: 2 A
- Organ-confined disease;
- Absence of any kind of tumour at the level of the prostate, prostatic urethra or
bladder neck.
Do not offer sexual-preserving cystectomy as standard therapy for MIBC. C

MIBC = muscle-invasive bladder cancer.

7.4.3.2.4 Summary of evidence and recommendations for sexual sparing techniques in women

Summary of evidence

Data regarding pelvic organ-preserving radical cystectomy for female patients remain immature.

standard therapy for MIBC.

Recommendations LE GR
Offer sexual-preserving techniques to female patients motivated to preserve their 3 C
sexual function since the majority will benefit.

Select patients based on: C
¢ Organ-confined disease;

* Absence of tumour in bladder neck or urethra.

Do not offer pelvic organ-preserving radical cystectomy for female patients as C

MIBC = muscle-invasive bladder cancer.

7.4.3.3.1 Summary of evidence and recommendations for laparoscopic/robotic-assisted laparoscopic

cystectomy
Summary of evidence LE
RARC has a longer operative time (1-1.5 hours), major costs; but shorter LOS (1-1.5 days) and | 1
less blood loss compared to ORC.
RARC series suffer from a significant stage selection bias when compared to ORC. 1
Grade 3, 90-day complication rate is lower with RARC. 2
Most endpoints, if reported, including intermediate term oncological endpoint and QoL are not | 2
different between RARC and ORC.
Surgeons experience and institutional volume are considered the key factors for outcome of |2
both RARC and ORC, not the technique.
Recommendations on how to define challenging patients and an experienced RARC surgeon |3
are still under discussion.
The use of neobladder after RARC still seems under-utilised, and functional results of 4
intracorporeally constructed neobladders should be studied.
Recommendations GR
Inform the patient of the advantages and disadvantages of ORC and RARC to select the C
proper procedure.
Select experienced centres, not specific techniques, both for RARC and ORC. B
Beware of neobladder under-utilisation and outcome after RARC. C

LOS = length of hospital stay; ORC = open radical cystectomy; QoL = quality of life; RARC = robot-assisted radical

cystectomy.
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2. METHODS

2.1 Data identification
For the 2016 MIBC Guidelines, new and relevant evidence has been identified, collated and appraised through
a structured assessment of the literature.

A broad and comprehensive literature search, covering all sections of the MIBC Guideline
was performed. The search was limited to English language publications. Databases searched included
Medline, EMBASE and the Cochrane Libraries, covering a time frame between April 1t 2014 until July
215t 2015. A total of 2,770 unique records were identified, retrieved and screened for relevance. A detailed
search strategy is available online: http://uroweb.org/guideline/bladder-cancer-muscle-invasive-and-
metastatic/?type=appendices-publications.

Two new sections of the text are based on two systematic reviews (SRs). These SRs are performed using

standard Cochrane SR methodology; http://www.cochranelibrary.com/about/about-cochrane-systematic-

reviews.html.

Review topics:

1. What are the oncological and functional outcomes of sexual-function preserving cystectomy compared
with standard radical cystectomy in men with bladder cancer? [5].

2. What are the oncological and functional outcomes of pelvic organ-preserving cystectomy compared with
standard radical cystectomy in women with bladder cancer? [6].

References used in this text are assessed according to their level of evidence (LE) and Guidelines are given
a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence [7]. Additional methodology information can be found in the
general Methodology section of this print, and online at the EAU website: http://uroweb.org/guidelines/.

A list of Associations endorsing the EAU Guidelines can also be viewed online at the above address.

2.2 Review
For the 2016 publication three sections were reviewed:

. Section 7.4.3.1 - Pelvic organ preservation techniques in men: oncological and functional outcomes;
. Section 7.4.3.2 - Pelvic organ preservation techniques in women: oncological and functional outcomes;
. Section 7.4.3.3 - Laparoscopic/robotic-assisted laparoscopic cystectomy.

The remainder of the document was peer reviewed prior to publication in 2015.

2.3 Future goals
The results on ongoing and new SRs will be included in the 2017 update of the MIBC Guidelines.

Topics selected for SRs in 2017:

. Diagnostics - haematuria;
. Radical cystectomy in octogenarians.
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3. EPIDEMIOLOGY, AETIOLOGY AND
PATHOLOGY

3.1 Epidemiology
Bladder cancer (BC) is the 7th most commonly diagnosed cancer in male population worldwide, whilst it drops
to 11th when both genders are considered [8]. The worldwide age-standardised incidence rate (per 100,000
person/years) is 9.0 for men and 2.2 for women [8]. In the European Union, the age-standardised incidence
rate is 19.1 for men and 4.0 for women [8]. In Europe, the highest age-standardised incidence rate has been
reported in Belgium (31 in men and 6.2 in women) and the lowest in Finland (18.1 in men and 4.3 in women) [8].

Worldwide, the BC age-standardised mortality rate (per 100,000 person/years) was 3.2 for men vs.
0.9 for women in 2012 [8]. BC incidence and mortality rates vary across countries due to differences in risk
factors, detection and diagnostic practices, and availability of treatments. The variations are however partly
caused by the different methodology used in the studies and quality of data collection [9, 10].

The incidence and mortality of BC has decreased in some registries, possibly reflecting the
decreased impact of causative agents [10, 11].

Approximately 75% of patients with BC present with a disease confined to the mucosa (stage Ta,
carcinoma in situ [CIS]) or submucosa (stage T1). They have a high prevalence due to long-term survival in
many cases and lower risk of cancer-specific mortality compared to T2-4 tumours [9, 12].

3.2 Aetiology

3.2.1 Tobacco smoking

Tobacco smoking is the most well-established risk factor for BC, causing 50-65% of male cases and 20-30%
of female cases [13]. A causal relationship has been established between exposure to tobacco and cancer in
studies in which chance, bias and confounding can be discounted with reasonable confidence [14].

The incidence of BC is directly related to the duration of smoking and the number of cigarettes smoked per
day [15]. A meta-analysis looked at 216 observational studies on cigarette smoking and cancer from 1961 to
2003, and the pooled risk estimates for BC demonstrated a significant association for both current and former
smokers [16]. Recently, an increase in risk estimates for current smokers relative to never smokers has been
described suggesting this could be due to changes in cigarette composition [13]. An immediate decrease in
the risk of BC was observed in those who stopped smoking. The reduction was about 40% within 1-4 years of
quitting smoking and 60% after 25 years of cessation [15]. Encouraging people to stop smoking would result in
the incidence of BC decreasing equally in men and women.

3.2.2 Occupational exposure to chemicals

Occupational exposure is the second most important risk factor for BC. Work-related cases accounted for
20-25% of all BC cases in several series. The substances involved in chemical exposure include benzene
derivatives and aryl amines (2-naphthylamine, 4-ABP, 4,4’-methylenedianiline, and o-toluidine), and it is likely
to occur in occupations in which dyes, rubbers, textiles, paints, leathers, and chemicals are used [17]. The
risk of BC due to occupational exposure to carcinogenic aromatic amines is significantly greater after 10
years or more of exposure; the mean latency period usually exceeds 30 years [18, 19]. The chemicals involved
have contributed minimally to the current incidence of BC in Western countries because of strict regulations.
Importantly, in recent years, the extent and pattern of occupational exposure have changed because
awareness has prompted safety measures, and population-based studies established the occupational
attribution for BC in men to be 7.1%, while no such attribution was discernible for women [9, 20].

3.2.3 Radiotherapy

Increased rates of secondary bladder malignancies have been reported after external-beam radiotherapy

(EBRT) for gynaecological malignancies, with relative risks of 2-4 [21]. In a population-based cohort study, the

standardised incidence ratios for BC developing after radical prostatectomy (RP), EBRT, brachytherapy (BT),

and EBRT-BT were 0.99, 1.42, 1.10, and 1.39, respectively, in comparison with the general U.S. population [22].
It has recently been proposed that patients who have received radiotherapy (RT) for prostate

cancer with modern modalities such as intensity-modulated radiotherapy (IMRT) may have lower rates of

in-field bladder- and rectal secondary malignancies [23]. Nevertheless, since longer follow-up data are not

yet available, and as BC requires a long period to develop, patients treated with radiation and with a long life-

expectancy are at a higher risk of developing BC [23].

3.24 Dietary factors
Several dietary factors have been considered to be related to BC; however, the links remain controversial. The
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European Prospective Investigation into Cancer and Nutrition (EPIC) study is an on-going multicentre cohort
study designed to examine the association between diet, lifestyle, environmental factors and cancer. They
found no links between BC and fluid intake, red meat, vegetable and fruit consumption, and only recently they
have described an inverse association between dietary intake of flavonols and lighans and the risk of BC, in
particular aggressive tumours [24].

3.2.5 Bladder schistosomiasis and chronic urinary tract infection

Bladder schistosomiasis (bilharzia) is the second most common parasitic infection after malaria, with about
600 million people exposed to infection in Africa, Asia, South America, and the Caribbean [25]. There is a well-
established relationship between schistosomiasis and urothelial carcinoma of the bladder, which can develop
towards squamous cell carcinoma (SCC), although a better control of the disease is decreasing the incidence
of SCC of the bladder in endemic zones such as Egypt [26, 27].

Similarly, invasive SCC has been linked to the presence of chronic urinary tract infection (UTI)
distinct from schistosomiasis. A direct association between BC and UTls has been observed in several case-
control studies, which have reported a two-fold increased risk of BC in patients with recurrent UTls in some
series. However, some of these results may be attributed to recall bias [28].

3.2.6 Gender

Although men are more likely to develop BC than women, women present with more advanced disease and
have worse survival rates. A meta-analysis with a total population of nearly 28,000 patients shows that female
gender was associated with a worse survival outcome (HR: 1.20; 95% CI: 1.09-1.32) compared to male gender
after radical cystectomy (RC) [29]. A population-based study from the MarketScan databases indicated that
women experienced longer delays in diagnosis than men, as the differential diagnosis in women includes
diseases that are more prevalent than BC [30].

Differences in the gender prevalence of BC may be due to other factors besides tobacco and chemical
exposure. In a large prospective cohort study, postmenopausal status was associated with an increase in
BC risk, even after adjustment for smoking status. This result suggests that the differences in oestrogen
and androgen levels between men and women may be responsible for some of the difference in the gender
prevalence of BC [31-33].

327 Genetic factors
There is growing evidence that genetic susceptibility factors and family associations may influence the
incidence of BC. The relationship between family history of cancer and risk of BC was examined in a Spanish
bladder cancer study. It was found that family history of cancer in first-degree relatives was associated with an
increased risk of BC; the association being stronger among younger patients. Shared environmental exposure
was recognised as a potentially confounding factor [34]. Recent studies detected genetic susceptibility with
independent loci which are associated with BC risk [35].

Genome-wide association studies (GWAS) of BC identified several susceptibility loci associated with
BC risk [36, 37].

3.2.8 Summary of evidence and recommendations for epidemiology and risk factors
Summary of evidence LE
Worldwide, bladder cancer is the 11th most commonly diagnosed cancer. 2a
Several risk factors connected with the risk of BC diagnosis have been identified. 3

Active and passive tobacco smoking continues to be the main risk factor, while the exposure-related | 2a
incidence is decreasing.
The increased risk of developing bladder cancer in patients undergoing external-beam radiotherapy 3
(EBRT), brachytherapy (BT), or a combination of EBRT and BT, must be taken into account during
patient follow-up. As bladder cancer requires time to develop, patients treated with radiation at a
young age are at the greatest risk and should be followed up closely.
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Recommendations GR
The principal preventable risk factor for MIBC is active and passive smoking. B
Notwithstanding stricter regulations, workers should be informed about the potential carcinogenic A
effects of a number of recognised substances, duration of exposure, and latency periods. Protective
measures should be recommended.

BC = bladder cancer; EBRT = external-beam radiotherapy; BT = brachytherapy; MIBC = muscle-invasive
bladder cancer.

3.3 Pathology

3.3.1 Handling of transurethral resection and cystectomy specimens

In transurethral resection (TUR) specimens, the superficial and deep areas of the tumour should be sent to the
pathology laboratory separately, in case the outcome will impact on treatment decisions. If random biopsies of
the flat mucosa are taken, each biopsy specimen of the flat mucosa should also be sent separately.

In RC, bladder fixation must be carried out as soon as possible. The pathologist must open the
specimen from the urethra to the bladder dome and fix the specimen. In some circumstances this procedure
can also be performed by the urologist. In a female cystectomy specimen, the length of the urethral segment
removed en bloc with the specimen should be checked, preferably by the urological surgeon [38].

Specimen handling should follow the general rules as published by a collaborative group of pathologists and
urologists [39, 40]. It must be stressed that it may be very difficult to confirm the presence of a neoplastic lesion
using gross examination of the cystectomy specimen after TUR or chemotherapy, so the entire retracted or
ulcerated area should be included.

It is compulsory to study the urethra, the ureters, the prostate in men and the radial margins [41].
In urethra-sparing cystectomy, the level of urethral dissection, completeness of the prostate specifically at the
apex (in men), and the inclusion of the entire bladder neck and amount of adjacent urethra, uterus and vaginal
top (in women) should be inked and documented.

All lymph node specimens should be provided in their totality, in clearly labelled containers. In case of doubt,
or adipous differentiation of the lymph node, the entire specimen is to be included. Lymph nodes should

be counted and measured on slides, capsular effraction and percentage of lymph node invasion should be
reported as well as vascular embols. In the case of metastatic spread in the perivesical fat without real lymph
node structures (capsule, subcapsular sinus), this localisation should nevertheless be considered as N+. The
lymph node density needs to be reported.

Positive margins in the peripelvic fat tissue (soft tissue margins), should be inked by the pathologist
for evaluation. Positive margins have decreased cancer-specific survival (CSS) in cases of pNOMO urothelial
carcinomas [42].

In selected cases, fresh frozen sections may be helpful to determine treatment strategy. A recent
study confirmed the reliability of fresh frozen sections of obturator lymph nodes, but similar studies are
warranted to confirm these results [43].

3.3.2 Pathology of muscle-invasive bladder cancer

In MIBC there are usually no cases of papillary urothelial neoplasm of low malignant potential (PUNLMP)

and low-grade carcinoma. All cases are high-grade urothelial carcinomas. For this reason, no prognostic
information can be provided by grading muscle-invasive BC [44]. However, some morphological subtypes
can be important in helping with prognosis and treatment decisions [45, 46]. Recently an update of the World
Health Organization (WHO) grading was published [47] but the data presented in these guidelines are based on
the 2004 WHO classification [48]. Currently the following differentiation is used:

1. urothelial carcinoma (more than 90% of all cases);

2 urothelial carcinomas with partial squamous and/or glandular differentiation [49, 50];

3.  micropapillary and microcystic urothelial carcinoma;

4 nested variant [51] (including large nested variety); lymphoepithelioma, plasmocytoid, giant cell,
undifferentiated;

some urothelial carcinomas with trophoblastic differentiation;

small-cell carcinomas [52];

7.  sarcomatoid carcinomas.

o o
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3.3.3 Recommendations for the assessment of tumour specimens

Recommendations GR
Record the depth of invasion (categories pT2a & pT2b, pT3a, pT3b or pT4). A*
Margins with special attention paid to the radial margin, prostate, ureter, urethra and peritoneal fat and
uterus and vaginal top.

Record the number of lymph nodes and number of positive lymph nodes.

Record lymphatic or blood vessel invasion.

Record the presence of CIS.

*Upgraded following panel consensus.
CIS = carcinoma in situ.

4. STAGING AND CLASSIFICATION SYSTEMS

4.1 Pathological staging
For staging, the TNM classification (2009, 7th edition) is recommended [53]. Blood and lymphatic vessel
invasion and lymph node infiltration have an independent prognostic significance [54]. It seems that the pN
category is closely related to the number of lymph nodes studied by the pathologist [55].

New prognostic markers are under study (see Section 6.2.4 Prognostic Markers).

4.2 Tumour, node, metastasis classification

The tumour, node, metastasis (TNM) classification of malignant tumours is the method most widely used to
classify the extent of cancer spread. A seventh edition was published, effective as of 2010 [45, 46, 53] (Table
4.1).

Table 4.1: TNM classification of urinary bladder cancer [53]

T - Primary Tumour

Tx Primary tumour cannot be assessed
TO No evidence of primary tumour
Ta Non-invasive papillary carcinoma
Tis Carcinoma in situ: “flat tumour”
T1 Tumour invades subepithelial connective tissue
T2 Tumour invades muscle
T2a  Tumour invades superficial muscle (inner half)
T2b  Tumour invades deep muscle (outer half)
T3 Tumour invades perivesical tissue:
T3a  microscopically
T3b  macroscopically (extravesical mass)
T4 Tumour invades any of the following: prostate stroma, seminal vesicles, uterus, vagina, pelvic wall,
abdominal wall
T4a  Tumour invades prostate stroma, seminal vesicles, uterus, or vagina
T4b  Tumour invades pelvic wall or abdominal wall

N - Regional Lymph Nodes

Nx Regional lymph nodes cannot be assessed

NO No regional lymph-node metastasis

N1 Metastasis in a single lymph node in the true pelvis (hypogastric, obturator, external iliac, or presacral)

N2 Metastasis in multiple lymph nodes in the true pelvis (hypogastric, obturator, external iliac, or
presacral)

N3 Metastasis in common iliac lymph node(s)

M - Distant Metastasis

MO No distant metastasis
M1 Distant metastasis
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5. DIAGNOSTIC EVALUATION

5.1 Primary diagnosis

5.1.1 Symptoms

Painless haematuria is the most common presenting complaint. Other clinical signs include urgency, dysuria,
increased frequency, and in more advanced tumours, pelvic pain and symptoms related to urinary tract
obstruction.

5.1.2 Physical examination

Physical examination should include rectal and vaginal bimanual palpation. A palpable pelvic mass can

be found in patients with locally advanced tumours. In addition, bimanual examination under anaesthesia
should be carried out before and after transurethral resection of the bladder (TURB), to assess whether there
is a palpable mass or if the tumour is fixed to the pelvic wall [56, 57]. However, considering the discrepancy
between bimanual examination and pT stage after cystectomy (11% clinical overstaging and 31% clinical
understaging), some caution is suggested with the interpretation of bimanual examination [58].

5.1.3 Bladder imaging
Patients with a bladder mass identified by any diagnostic imaging technique should undergo cystoscopy,
biopsy and/or resection for histopathological diagnosis and staging.

5.1.4 Urinary cytology and urinary markers
Examination of voided urine or bladder washings for exfoliated cancer cells has high sensitivity in high-grade
tumours (LE: 3) and is a useful indicator in cases of high-grade malignancy or CIS.

Positive urinary cytology may originate from a urothelial tumour located anywhere in the urinary
tract. Evaluation of cytology specimens can be hampered by low cellular yield, UTls, stones or intravesical
instillations, but for experienced readers, specificity exceeds 90% [59, 60] (LE: 2b). However, negative cytology
does not exclude a tumour. There is no known urinary marker specific for the diagnosis of invasive BC [61].

5.1.5 Cystoscopy

Ultimately, the diagnosis of BC is made by cystoscopy and histological evaluation of resected tissue. In
general, cystoscopy is initially performed in the office using a flexible instrument. If a bladder tumour has been
visualised unequivocally in earlier imaging studies, such as computed tomography (CT), magnetic resonance
imaging (MRI), or ultrasound (US), diagnostic cystoscopy may be omitted and the patient can proceed directly
to TURB for histological diagnosis. Currently, there is no evidence for the role of photodynamic diagnosis (PDD)
in the standard diagnosis of invasive BC.

A careful description of the cystoscopic findings is necessary. This should include documentation
of the site, size, number, and appearance (papillary or solid) of the tumours, as well as a description of any
mucosal abnormalities. The use of a bladder diagram is recommended.

The use of PDD could be considered if a T1 high-grade tumour is present, to identify associated
CIS. Presence of CIS may lead to a modified treatment plan (see Section 7.1). Photodynamic diagnosis is
highly sensitive for the detection of CIS, but in experienced hands, the rate of false-positive results may be
similar to that with regular white-light cystoscopy [62].

5.1.6 Transurethral resection of invasive bladder tumours
The goal of TURB is to enable histopathological diagnosis and staging, which requires the inclusion of bladder
muscle in the resection biopsies.

The strategy of resection depends on the size of the lesion. Small tumours (< 1 cm in diameter) can
be resected en bloc, where the specimen contains the complete tumour plus a part of the underlying bladder
wall including muscle. Larger tumours need to be resected separately in parts, which include the exophytic
part of the tumour, the underlying bladder wall with the detrusor muscle, and the edges of the resection area.
At least the deeper part of the resection specimen must be referred to the pathologist in a separate labelled
container to enable him/her to make a correct diagnosis. In cases in which RT is considered and CIS is to be
excluded, PDD can be used [63].

The involvement of the prostatic urethra and ducts in men with bladder tumours has been reported. The exact
risk is not known, but it seems to be higher if the tumour is located on the trigone or bladder neck, in the
presence of bladder CIS, and in multiple tumours [64, 65] (LE: 3). Involvement of the prostatic urethra can be
determined either at the time of primary TURB or by frozen section during the cystoprostatectomy procedure. A
frozen section has a higher negative-predictive value and is more accurate [66-68].
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5.1.7 Second resection

In the case of high-grade non-muscle-infiltrative tumour, residual disease is observed in 33-53% of patients
[69-75]. In order to reduce the risk of understaging [70, 71], a second TURB resection is often required to
determine the future treatment strategy.

Diagnosis of urethral tumour before cystectomy or positive urethral frozen section leads to
urethrectomy and therefore excludes neobladder reconstruction. If indicated, in males, urethral frozen section
has to be performed on the cysto-prostatectomy specimen just below the verumontanum bladder neck and on
the inferior limits of the bladder neck for females.

5.1.8 Concomitant prostate cancer
Prostate cancer is found in 25-46% of patients undergoing cystectomy for BC [76, 77]. The impact on survival
is unknown but the impact on surgical treatment is limited.

5.1.9 Summary of evidence and specific recommendations for the primary assessment of
presumably invasive bladder tumours

(For general information on the assessment of bladder tumours, see EAU Guidelines on Non-muscle-invasive

Bladder Cancer [2]).

Summary of evidence LE
Currently, treatment decisions cannot be based on molecular markers. 3
Recommendations GR
Cystoscopy should describe all macroscopic features of the tumour (site, size, number and C

appearance) and mucosal abnormalities. A bladder diagram is recommended.

Take a biopsy of the prostatic urethra for cases of bladder neck tumour, when bladder CIS is present
or suspected, when there is positive cytology without evidence of tumour in the bladder, or when
abnormalities of the prostatic urethra are visible.

Take a biopsy at the time of the second resection, if no biopsy was taken during the initial procedure. |C
In women undergoing subsequent orthotopic neobladder construction, obtain procedural information |C
(including histological evaluation) of the bladder neck and urethral margin, either prior to or at the time
of cystoscopy.

Specify the grade, depth of tumour invasion, and whether the lamina propria and muscle tissue are C
present in the specimen in the pathological report.

CIS = carcinoma in situ.

5.2 Imaging for staging of MIBC

The treatment and prognosis of MIBC is determined by tumour stage and grade [78, 79]. In clinical practice,

CT and MRI are the imaging techniques used. The purpose of using imaging for staging MIBC is to determine

prognosis and provide information to assist treatment selection. Tumour staging must be accurate to ensure

that the correct choice of treatment is made. Imaging parameters required for staging MIBC are:

. extent of local tumour invasion;

o tumour spread to lymph nodes;

. tumour spread to the upper urinary tract (UUT) and other distant organs (e.g., liver, lungs, bones,
peritoneum, pleura, and adrenal glands).

5.2.1 Local staging of MIBC

Both CT and MRI may be used for assessment of local invasion, but they are unable to accurately diagnose
microscopic invasion of perivesical fat (T2 vs. T3a) [80]. The principal aim of CT and MRl is therefore to detect
T3b disease, or higher.

5.2.1.1 MRI for local staging of invasive bladder cancer

Magnetic resonance imaging has superior soft tissue contrast resolution compared with CT, but poorer spatial
resolution. In studies performed before the availability of multidetector CT, MRI was reported as more accurate
in local assessment. The accuracy of MRI for primary tumour staging varies from 73% to 96% (mean 85%).
These values were 10-33% (mean 19%) higher than those obtained with CT [81]. Dynamic contrast-enhanced
(DCE) MRI may help to differentiate bladder tumour from surrounding tissues or post-biopsy reaction, because
enhancement of the tumour occurs earlier than that of the normal bladder wall, due to neovascularisation [82-
84].
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In 2006, a link was established between the use of gadolinium-based contrast agents and nephrogenic
systemic fibrosis (NSF), which may result in fatal or severely debilitating systemic fibrosis. Patients with
impaired renal function are at risk of developing NSF and the non-ionic linear gadolinium-based contrast
agents should be avoided (gadodiamide, gadopentetate dimeglumine and gadoversetamide). A stable
macrocyclic contrast agent should be used (gadobutrol, gadoterate meglumine or gadoteridol). Contrast-
enhanced CT using iodinated contrast media should be considered as an alternative [85] (LE: 4).

5212 CT imaging for local staging of MIBC

The advantages of CT include high spatial resolution, shorter acquisition time, wider coverage in a single breath
hold, and lower susceptibility to variable patient factors. Computed tomography is unable to differentiate
between stages from Ta to T3a tumours, but it is useful for detecting invasion into the perivesical fat (T3b) and
adjacent organs. The accuracy of CT in determining extravesical tumour extension varies from 55% to 92%
[86] and increases with more advanced disease [87].

5.2.2 Imaging of lymph nodes in MIBC

Assessment of lymph node metastases based solely on size is limited by the inability of both CT and MRI to

identify metastases in normal-sized or minimally enlarged nodes. The sensitivity for detection of lymph node

metastases is low (48-87%). Specificity is also low because nodal enlargement may be due to benign disease.
Overall, CT and MRI show similar results in the detection of lymph node metastases in a variety of

primary pelvic tumours [88-93]. Pelvic nodes > 8 mm and abdominal nodes > 10 mm in maximum short-axis

diameter, detected by CT or MRI, should be regarded as pathologically enlarged [94, 95].

Currently, there is no evidence supporting the routine use of positron emission tomography (PET) in the nodal
staging of BC, although the method has been evaluated with varying results in small prospective trials [96-99].

5.2.3 Upper urinary tract urothelial carcinoma
Excretory-phase CT urography is the imaging technique with the highest diagnostic accuracy for upper urinary
tract urothelial carcinoma (UTUC) and has replaced conventional intravenous urography and US as the first-
line imaging test for investigating high-risk patients [100]. The sensitivity of CT urography for UTUC is reported
to range from 0.67 to 1.0 with a specificity from 0.93 to 0.99, depending on the technique used [101-108].
Attention to technique is therefore important for optimal results.

For UTUC detected by CT urography, a biopsy for histopathological confirmation of diagnosis is
recommended to eliminate false-positive results and to provide information regarding the grade of the tumour
to aid in the choice of treatment [102, 103, 109-111]. The biopsy is usually performed endoscopically.

5.24 Distant metastases at sites other than lymph nodes

Prior to any curative treatment, it is essential to evaluate the presence of distant metastases. Computed
tomography and MRI are the diagnostic techniques of choice to detect lung [112] and liver metastases [113],
respectively. Bone and brain metastases are rare at the time of presentation of invasive BC. A bone scan and
additional brain imaging are therefore not routinely indicated unless the patient has specific symptoms or signs
to suggest bone or brain metastases [114, 115]. Magnetic resonance imaging is more sensitive and specific for
diagnosing bone metastases than bone scintigraphy [116, 117] (LE: 2b).

5.2.5 Future developments

Evidence is accruing in the literature suggesting that fluorodeoxyglucose (FDG)-PET/CT might have potential
clinical use for staging metastatic BC [118, 119], but there is no consensus as yet. The results of further trials
are awaited before a recommendation can be made. Recently, the first study was published showing the
superior feasibility of diffusion-weighted imaging (DWI) over T2-weighted and DCE MRI for assessing the
therapeutic response to induction chemotherapy against MIBC [120]. The high specificity of DWI indicates that
it is useful for accurate prediction of a complete histopathological response, allowing better patient selection
for bladder-sparing protocols. Results from prospective studies are awaited.

5.2.6 Summary of evidence and recommendations for staging in MIBC

Summary of evidence LE
Imaging as part of staging in MIBC provides information about prognosis and assists in selection of 2b
the most appropriate treatment.

There are currently insufficient data on the use of DWI and FDG-PET/CT in MIBC to allow a
recommendation to be made.
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Recommendations GR

In patients with confirmed MIBC, use CT of the chest, abdomen and pelvis as the optimal form of B
staging. Include excretory-phase CT urography for complete examination of the upper urinary tract.

Diagnose UTUC using excretory-phase CT urography rather than MR urography as excretory-phase C
CT urography has greater diagnostic accuracy and is associated with less cost, and greater patient
acceptability.

Use MR urography when CT urography is contraindicated for reasons related to contrast C
administration or radiation dose.

Perform endoscopically-guided biopsy for histopathological confirmation of pre-operative diagnosis of | C
UTUC.

Use CT or MRI for staging locally advanced or metastatic disease in patients in whom radical B
treatment is considered.

Use CT to diagnose pulmonary metastases. CT and MRI are generally equivalent for diagnosing local |C
disease and distant metastases in the abdomen.

CT = computed tomography; DWI = diffusion-weighted imaging; FDG-PET/CT = fluorodeoxyglucose-positron
emission tomography; MIBC = muscle-invasive bladder cancer; MRI = magnetic resonance imaging; UTUC =
upper urinary tract urothelial carcinoma.

6. PROGNOSIS

6.1 Introduction
The treatment and prognosis for MIBC is determined by tumour and nodal stage [79]. In clinical practice, CT
and MRI are the imaging techniques used.

6.2 MIBC and comorbidity

Complications related to RC may be directly related to pre-existing comorbidity as well as the surgical
procedure, bowel anastomosis, or urinary diversion. A significant body of literature has evaluated the
usefulness of age as a prognostic factor for RC [121-123].

Advanced age has been identified as a risk factor for complications in the case of RC, although
chronological age is less important than biological age. Other risk factors for morbidity include prior abdominal
surgery, extravesical disease, and prior RT [124]. Female gender, an increased body mass index and lower pre-
operative albumin levels are associated with a higher rate of parastomal hernias [125].

Low pre-operative serum albumin is also associated with impaired wound healing, gastrointestinal
complications and a decrease of recurrence free- and overall survival (OS) after RC [126, 127]. Therefore, it
could be used as a prognostic biomarker for patients undergoing RC.

6.2.1 Evaluation of comorbidity

Rochon et al. have shown that evaluation of comorbidity provides a better indicator of life expectancy in MIBC
than patient age [128]. The evaluation helps to identify the medical conditions likely to interfere with, or have an
impact on, treatment and the evolution and prognosis of MIBC [129].

The value of assessing overall health before recommending and proceeding with surgery was
emphasised by Zietman et al., who have demonstrated an association between comorbidity and adverse
pathological and survival outcome following RC [130]. Similar results were found for the impact of comorbidity
on cancer-specific and other-cause mortality in a population-based competing risk analysis of > 11,260
patients from the Surveillance, Epidemiology, and End Results (SEER) registries. Age carried the highest risk for
other-cause mortality but not for increased cancer-specific death, while the stage of locally advanced tumour
was the strongest predictor for decreased CSS [131]. Stratifying elderly patients according to their risk-benefit
profile using a multidisciplinary approach will help to select patients most likely to benefit from radical surgery
and to optimise treatment outcomes [132]. Unfortunately, most series evaluating RC do not include indices of
comorbidity in the patient evaluation.

6.2.2 Comorbidity scales, anaesthetic risk classification and geriatric assessment

A range of comorbidity scales has been developed [133]; six of which have been validated [134-139] (LE: 3).
The Charlson Comorbidity Index (CCI) ranges from 0 to 30 according to the importance of comorbidity
described at four levels and is calculated by healthcare practitioners based on patients’ medical records. The
score has been widely studied in patients with BC and found to be an independent prognostic factor for peri-
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operative mortality [140, 141], overall mortality [142], and cancer-specific mortality [143-146]. Only the age-
adjusted version of the CCI was correlated with both cancer-specific and other-cause mortality [147]. The age-
adjusted CClI (Table 6.1) is the most widely used comorbidity index in cancer for estimating long-term survival
and is easily calculated [148].

Table 6.1: Calculation of the Charlson Comorbidity Index

Number of points Conditions

1 point 50-60 years
Myocardial infarction
Heart failure

Peripheral vascular insufficiency
Cerebrovascular disease
Dementia

Chronic lung disease
Connective tissue disease

Ulcer disease

Mild liver disease

Diabetes

2 points 61-70 years

Hemiplegia

Moderate to severe kidney disease
Diabetes with organ damage
Tumours of all origins

3 points 71-80 years
Moderate to severe liver disease
4 points 81-90 years
5 points > 90 years
6 points Metastatic solid tumours
AIDS

Interpretation

1.  Calculate Charlson Score or Index = i

a. Add comorbidity score to age score

b.  Total denoted as ‘i’ in the Charlson Probability calculation (see below). i = sum of comorbidity score to
age score

3.  Calculate Charlson Probability (10-year mortality)

Calculate Y = 10(x0-9)

b. Calculate Z = 0.983Y (where Z is the 10-year survival)

Q

Health assessment of oncology patients must be supplemented by measuring their activity level. Extermann
et al. have shown that there is no correlation between morbidity and competitive activity level [149]. The
Eastern Cooperative Oncology Group (ECOG) PS scores and Karnofsky index have been validated to measure
patient activity [150] (LE: 3). Performance score is correlated with patient OS after RC [145, 151] and palliative
chemotherapy [152-154].

According to a consensus conference of the National Institutes of Health, the aim of the Standardized Geriatric
Assessment (SGA) is to discover, describe and explain the many problems of elderly people, to catalogue
their resources and strengths, to assess individual service needs, and to develop a co-ordinated plan of care.
The SGA can be carried out by means of several protocols. These protocols differ in the completeness of
diagnostic research. The most complete protocol is the Comprehensive Geriatric Assessment (CGA) [155]
which is tailored to the care of cancer patients [156]. In BC, the CGA has been used to adapt gemcitabine
chemotherapy in previously untreated elderly patients with advanced BC [157].
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6.2.3 Summary of evidence and recommendations for comorbidity scales

Summary of evidence LE

Chronological age is of limited relevance. 3

A comorbidity score developed in particular for the assessment of patients diagnosed with BC would |3
be helpful.

Recommendations GR

Base the decision on bladder-sparing or radical cystectomy in elderly/geriatric patients with invasive | B
bladder cancer on tumour stage and comorbidity.

Assess comorbidity by a validated score, such as the Charlson Comorbidity Index, the ASA score
should not be used in this setting (see section 7.4.4.1).

ASA = American Society of Anesthesiologists; BC = bladder cancer.

6.2.4 Prognostic markers

Currently, insufficient evidence exists to recommend the standard use of the prognostic marker p53 in high-
risk muscle-invasive disease, as it will not yield sufficient data upon which to base treatment in an individual
patient.

Recent publications could demonstrate four molecular groups of bladder cancer:

. Basal BC with the basal and claudin low-type group, and

o luminal bladder cancer with luminal and p53-like subtype.

The basal group, which can have sarcomatoid aspects and shows an over-expression of epidermal growth
factor receptor 3 (EGFR3), is chemosensitive, the luminal type displays an over-expression of fibroblast growth
factor receptor 3 (FGFR3), ERBB3, epidermal growth factor receptor (ERBB21), and is chemotherapy resistant
[45, 46, 158].

Tumour location may also be a useful prognostic factor. Location of the tumour at the bladder trigone has
shown to be associated with an increased likelihood, OR 1.83 (95% ClI: 1.11-2.99), of nodal metastasis and a
decreased survical OR 1.68 (95% CI: 1.11-2.55) [78].

7. DISEASE MANAGEMENT

7.1 Treatment failure of non-muscle invasive bladder cancer

7.1.1 High-risk non-muscle-invasive urothelial carcinoma

The recurrence and progression rate of non-muscle invasive BC (NMIBC) strongly correlates with the factors
as described in the European Organisation for Research and Treatment of Cancer (EORTC) risk calculator
[159]. According to this calculator, the risk of progression after 5 years is 45% for high-risk tumours. In 2015,
however, the EORTC group presented new nomograms based on two large phase lll trials with a median
follow up of 7.4 years. With one to three years of maintenance bacillus Calmette-Guérin (BCG), the risk for
progression at 5 years was much lower: 19.3% for T1G3 tumours [160].

Meta-analyses have demonstrated that BCG-therapy prevents the risk of tumour recurrence [161] and the
risk of tumour progression [162, 163] but so far, no significant overall- or disease-specific survival advantages
have been shown, as compared to no intravesical therapy [162-164]. The EAU NMIBC guidelines present data
supporting cystectomy in selected patients with NMIBC.

Large cystectomy series show a risk of an understaging error in TaT1 tumours of 35-62%. This may
be caused by the presence of persisting or recurrent tumours due to omission of a second TURB or re-TURB,
and the absence of neoadjuvant therapy [165-167]. Second TURB identifies upstaging to > T2 tumours in
10-20% [168, 169].

Progression to MIBC significantly decreases CSS. In a review of 19 trials including 3,088 patients,
CSS after progression from NMIBC to MIBC was 35%, which is significantly worse compared to patients with
MIBC without a history of NMIBC. This underlines the need to recommend early radical treatment, such as RC,
in case of intravesical therapy failure [2, 170, 171].

According to the EAU NMIBC Guidelines, it is reasonable to propose immediate RC to those patients with non-
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muscle-invasive tumour who are at highest risk of progression [159, 172-174]. These are any of the following:
. T1 tumours;
. High-grade/G3 tumours;

U CIS;
. Multiple and recurrent and large (> 3 cm) Ta G1G2 tumours (all conditions must be presented in this
point).

Subgroup of highest-risk tumours:

U T1G3/high-grade associated with concurrent bladder CIS;

U multiple and/or largeT1G3/HG and/or recurrent T1G3/high-grade;
U T1G3/high-grade with CIS in the prostatic urethra;

. unusual histology of urothelial carcinoma;

. lymphovascular invasion;

o BCG failures.

Although the percentage of patients with primary TaT1 tumours and the indication for cystectomy in TaT1
tumours is not specified in large cystectomy series, the 10-year recurrence-free survival rate is 80% and similar
to that with TURB and BCG maintenance therapy [2, 166, 175, 176] (LE: 3).

Radical cystectomy is also strongly recommended in patients with BCG-refractory tumours, defined in the

NMIBC guideline as:

. whenever muscle-invasive tumour is detected during follow-up;

. if high-grade, non-muscle-invasive papillary tumour is present at 3 months;

. if CIS (without concomitant papillary tumour) is present at both 3 and 6 months;

. If high-grade tumour appears during BCG therapy [177];

o high-grade recurrence after BCG (recurrence of high-grade/grade 3 [WHO 1973/2004] tumour after
completion of BCG maintenance, despite an initial response).

Patients with disease recurrence within 2 years of initial TURB plus BCG therapy have a better outcome than
patients who already have muscle-invasive disease, indicating that cystectomy should be performed at first
recurrence, even in non-muscle-invasive disease [178] (LE: 3; GR: C).

There are now several bladder-preservation strategies available; immunotherapy, chemotherapy, device-
assisted therapy, and combination therapy [179]. However, experience is limited and treatments other than RC
must be considered oncologically inferior at the present time [179].

7.1.2 Recommendations for treatment failure of non-muscle-invasive bladder cancer
Recommendations GR
Consider immediate radical treatment in all T1 tumours at high risk of progression (i.e., high grade, C

multifocality, CIS, and tumour size, as outlined in the EAU guidelines for non-muscle-invasive bladder
cancer [2]).
Offer radical treatment to all T1 patients failing intravesical therapy. B

CIS = carcinoma in situ; EAU = European Association of Urology.

7.2 Neoadjuvant chemotherapy

7.2.1 Introduction

The standard treatment for patients with MIBC is RC. However, this gold standard only provides 5-year survival
in about 50% of patients [167, 180-183]. To improve these unsatisfactory results, neoadjuvant chemotherapy
(NAC) has been used since the 1980s [184, 185].

There are many advantages and disadvantages of administering chemotherapy before planned definitive

surgery to patients with operable muscle-invasive urothelial carcinoma of the bladder and cNOMO disease:

. Chemotherapy is delivered at the earliest time-point, when the burden of micrometastatic disease is
expected to be low.

. Potential reflection of in-vivo chemosensitivity.

o Tolerability of chemotherapy and patient compliance are expected to be better pre-cystectomy.

. Patients might respond to NAC and reveal a favourable pathological status, determined mainly by
achieving pTO, pNO and negative surgical margins.

. Delayed cystectomy might compromise the outcome in patients not sensitive to chemotherapy [186,
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187], although published studies on the negative effect of delayed cystectomy only include chemo-
naive patients. There are no trials indicating that delayed surgery, due to NAC, has a negative impact on
survival.

. Neoadjuvant chemotherapy does not seem to affect the outcome of surgical morbidity. In one randomised
trial the same distribution of grade 3-4 post-operative complications was seen in both treatment arms
[188]. In the combined Nordic trials (n = 620), NAC did not have a major adverse effect on the percentage
of performable cystectomies. The cystectomy frequency was 86% in the experimental arm and 87% in
the control arm, 71% received all three chemotherapy cycles [189].

. Clinical staging using bimanual palpation, CT or MRI may often result in over- and understaging and have
a staging accuracy of only 70% [190, 191]. Overtreatment is a possible negative consequence.

. NAC should only be used in patients eligible for cisplatin combination chemotherapy; other combinations
(or monotherapies) are inferior in metastatic BC and have not been fully tested in a neoadjuvant setting
[188, 192-204].

7.2.2 The role of imaging and biomarkers to identify responders
Data from small imaging studies, aiming to identify responders in patients treated with NAC, suggest that
response after two cycles of treatment is related to outcome. So far, neither PET, CT, nor conventional MR
or DCE MRI can accurately predict response [205-208]. In addition, the definition of stable disease after two
cycles of NAC is still undefined. To identify progression during NAC, imaging is being used in many centres,
notwithstanding the lack of supporting evidence.

For responders to NAC, especially in those with a complete response (pTO NO), treatment has
a major positive impact on OS [209]. The overtreatment of non-responders and patients in the non-target
population (i.e. patients without micrometastatic disease) are major drawbacks. Pre-operative identification of
responders based on tumour molecular profiling in TURB specimens might guide the use of NAC [210, 211]
(see Section 7.8.11 - Biomarkers).

7.2.3 Summary of available data

Several randomised phase Il trials addressed the potential survival benefit of NAC administration, with
conflicting results [188, 192-201, 212-217]. The main differences in trial designs were the type of chemotherapy
(i.e. single-agent cisplatin or combination chemotherapy) and the number of cycles provided. Patients had to
be fit for cisplatin. Since these studies differed considerably for patient numbers, patient characteristics (e.g.
clinical T-stages included) and the type of definitive treatment offered (cystectomy and/or RT), pooling of results
was not possible.

Three meta-analyses were undertaken to answer the question whether NAC prolongs survival, or not [202-
204]. In the most recent meta-analysis, published in 2005 [204], with updated patient data from 11 randomised
trials (3,005 patients), a significant survival benefit was shown in favour of NAC. The results of this analysis
confirmed the previously published data and showed a 5% absolute improvement in survival at 5 years.

The Nordic combined trial showed an absolute benefit of 8% survival at 5 years and 11% in
the clinical T3 subgroup, translating into nine patients needed to treat [189]. Only cisplatin combination
chemotherapy with at least one additional chemotherapeutic agent resulted in a meaningful therapeutic benefit
[202, 204]; the regimens tested were methotrexate, vinblastine, adriamycin plus cisplatin (MVA(E)C), cisplatin,
methotrexate plus vinblastine (CMV), cisplatin and methotrexate (CM), cisplatin/adriamycin, cisplatin/5-
fluorouracil (5-FU), and CarboMV.

More modern chemotherapeutic regimens such as gemcitabine/cisplatin have shown similar pT0/
pT1 rates as MVAC in the most recent retrospective series and pooled data analyses, but have not been used
in randomised controlled trials (RCTs) [218-221]. The updated analysis of the largest randomised phase Il trial
[192] with a median follow-up of 8 years confirmed previous results and provided some additional interesting

findings:
. 16% reduction in mortality risk;
o Improvement in 10-year survival from 30% to 36% with neoadjuvant CMV;

. Benefit with regard to distant metastases;
. No benefit for locoregional control and locoregional disease-free survival, with the addition of neoadjuvant
CMV independent of the definitive treatment.

The presence of micrometastases is postulated to be lower in smaller tumours (T2) compared to more
extensive tumours (T3b-T4b). T4 stage tumours are prone to a higher degree of clinical understaging because
macrometastatic nodal deposits are detected more often in post-cystectomy specimens [189]. Further data
support the use of NAC in the T2b-T3b tumour subgroup (former classification T3), which has shown to provide
a modest, but substantial, improvement in long-term survival as well as significant downstaging [209].
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7.24 Summary of evidence and recommendations for neoadjuvant chemotherapy

Summary of evidence LE
Neoadjuvant chemotherapy has its limitations regarding patient selection, current development of 3
surgical techniques, and current chemotherapy combinations.

Neoadjuvant cisplatin-containing combination chemotherapy improves OS (5-8% at 5 years). 1a

Neoadjuvant treatment of responders and especially patients who show complete response (pTO NO) |2
has a major impact on OS.

Currently, no tools are available to select patients who have a higher probability of benefitting from
neoadjuvant chemotherapy. In the future, genetic markers, in a personalised medicine setting, might
facilitate the selection of patients for neoadjuvant chemotherapy and differentiate responders from
non-responders.

Recommendations GR
Offer neoadjuvant chemotherapy for T2-T4a, cNOMO bladder cancer. A
In this case, always use cisplatin-based combination therapy.
Do not offer neoadjuvant chemotherapy to patients who are ineligible for cisplatin-based combination |A
chemotherapy.

OS = overall survival.

7.3 Pre- and post-operative radiotherapy in muscle-invasive bladder cancer

7.3.1 Post-operative radiotherapy

There are only very limited, old data on adjuvant RT after RC. However, advances in targeting, reducing the
damage to surrounding tissue, may yield better results in the future [222]. A recent RCT in 100 patients,
comparing pre-operative vs. post-operative RT and RC, showed comparable OS, DFS and complication rates
[223]. Approximately half of these patients had UC, while the other half had SCC. In locally advanced BC (T3-
T4, NO/N1, M0), the local recurrence rate seems to decrease with post-operative RT [224].

7.3.2 Pre-operative radiotherapy

7.3.2.1 Retrospective studies

Older data and retrospective studies alone cannot provide an evidence base for modern Guideline
recommendations due to the major study limitations, which include concomitant chemotherapy and differences
between surgery and RT. This conclusion was supported by a 2003 systemic review [225]. A more recent
retrospective study compared the long-term outcome of pre-operative vs. no pre-operative RT in clinical T1-3
tumours [226]. Downstaging to TO after cystectomy occurred in 7% (7/97) without RT vs. 57% (51/90) with RT.
In ¢T3 tumours, these results were 0% (0/16) vs. 59% (19/34), respectively. Downstaging resulted in a longer
progression-free survival (PFS).

7.3.2.2 Randomised studies
Six randomised studies have been published so far, investigating pre-operative RT, although all are from several
decades ago. In the largest trial, pre-operative RT at a dose of 45 Gy was used in patients with muscle-invasive
tumours resulting in a significant increase in pathological complete response (pCR) (9% to 34%) in favour of
pre-operative RT, which was also a prognostic factor for survival [227]. The OS data were difficult to interpret
since chemotherapy was used in a subset of patients only and more than 50% of patients (241/475) did not
receive the planned treatment and were not included in the final analyses. Two smaller studies using a dose
of 20 Gy showed only a small survival advantage in > T3 tumours [228, 229]. Two other small trials confirmed
downstaging after pre-operative RT [230, 231].

A meta-analysis of the five randomised trials showed an OR for the difference in 5-year survival
of 0.71 (95% CI: 0.48-1.06) in favour of pre-operative RT [232]. However, the meta-analysis was potentially
biased by the patients in the largest trial who were not given the planned treatment. When the largest trial was
excluded, the OR became 0.94 (95% CI: 0.57-1.55), which is not significant.

20 MUSCLE-INVASIVE AND METASTATIC BLADDER CANCER - LIMITED UPDATE MARCH 2016



7.3.3 Summary of evidence and recommendations for pre- and post-operative radiotherapy

Summary of evidence LE
No data exist to support that pre-operative radiotherapy for operable MIBC increases survival. 2a
Pre-operative radiotherapy for operable MIBC, using a dose of 45-50 Gy in fractions of 1.8-2 Gy, 2
results in downstaging after 4-6 weeks.

Limited high-quality evidence supports the use of pre-operative radiotherapy to decrease the local 3
recurrence of MIBC after radical cystectomy.

Recommendations GR

Do not offer pre-operative radiotherapy to improve survival. A

Offer pre-operative radiotherapy for operable MIBC since it can result in tumour downstaging after 4-6 | C
weeks.

MIBC = muscle-invasive bladder cancer.

7.4 Radical surgery and urinary diversion

7.4.1 Removal of the tumour-bearing bladder

7.4.1.1 Introduction

Radical cystectomy is the standard treatment for localised MIBC in most Western countries [167, 233]. Recent
interest in patients’ quality of life (QoL) has promoted the trend toward bladder-preserving treatment modalities,
such as radio- and/or chemotherapy (see Sections 7.2 and 7.6). Performance status (PS) and age influence the
choice of primary therapy, as well as the type of urinary diversion, with cystectomy being reserved for younger
patients without concomitant disease and with a better PS. The value of assessing overall health before
recommending and proceeding with surgery was emphasised in a multivariate analysis [143]. The analysis
found an association between comorbidity and adverse pathological- and survival outcome following RC [143].
Performance status and comorbidity have a different impact on treatment outcomes and must be evaluated
independently [149].

Controversy remains regarding age, RC and the type of urinary diversion. Cystectomy is associated
with the greatest risk reduction in disease-related and non-disease-related death in patients aged > 80 years
[143]. The largest, retrospective, single-institution study on cystectomy to date found that patients aged > 80
years had increased post-operative morbidity, but not increased mortality. Although some patients successfully
underwent a neobladder procedure, most patients were treated with an ileal conduit diversion [234].

It is particularly important to evaluate the function and QoL of elderly patients using a standardised geriatric
assessment, as well as carrying out a standard medical evaluation (see Section 6.2) [235].

7.4.2 Timing and delay of cystectomy

Nielsen et al. reported that a delay of RC > 3 months in three American centres was not associated with a
worse clinical outcome [236]. Ayres et al. investigated whether a delay > 3 months would have the same

effect in the United Kingdom [237]. Initially they found, in agreement with Nielsen et al., that cystectomy within
90 days of diagnosis had no effect on OS for MIBC (n = 955). However, analysis of T2 tumours showed a
statistically significant survival benefit if patients had surgery within 90 days of diagnosis (n = 543; HR: 1.40,
95% CI: 1.10-1.79). A population-based study from the USA SEER-database analysed patients who underwent
a cystectomy between 1992 and 2001, also concluded that a delay of more than 12 weeks has a negative
impact on outcome and should be avoided [238].

7.4.2.1 Indications

Traditionally, RC was recommended for patients with MIBC T2-T4a, NO-Nx, MO0 [233]. Other indications include
high-risk and recurrent superficial tumours, BCG-resistant Tis, T1G3 (see Section 7.1), as well as extensive
papillary disease that cannot be controlled with TURB and intravesical therapy alone.

Salvage cystectomy is indicated in non-responders to conservative therapy, recurrence after bladder-
sparing treatment, and non-urothelial carcinoma (these tumours respond poorly to chemo- and RT). It is also
used as a purely palliative intervention, including for fistula formation, pain and recurrent visible haematuria
(macrohaematuria) (see Section 7.5.1 - Palliative cystectomy).

When there are positive lymph nodes, in the case of N1 involvement (metastasis in a single node in
the true pelvis) orthotopic neobladder can still be considered, but not in N2 or N3 tumours [239].
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7.4.3 Radical cystectomy: technique and extent

In men, standard RC includes removal of the bladder, prostate, seminal vesicles, distal ureters, and regional
lymph nodes. Prostate-sparing cystectomy is an option in a subset of carefully selected patients with BC
without involvement of the prostatic urethra and without prostate cancer. This procedure is oncologically safe
with good functional results as long as it is performed in an experienced centre [240]. In women, standard RC
includes removal of the bladder, entire urethra and adjacent vagina, uterus, distal ureters, and regional lymph
nodes [241]. Controversies in evaluating the clinical significance of lymphadenectomy are related to two main
aspects of nodal dissection: therapeutic procedure and/or staging instrument.

Two important autopsy investigations for RC have been performed so far. The first investigation showed that in
215 patients with MIBC and nodal dissemination, the frequency of metastasis was 92% in regional (perivesical
or pelvic), 72% in retroperitoneal, and 35% in abdominal lymph nodes. There was also a significant correlation
between nodal metastases and concomitant distant metastases (p < 0.0001).

Approximately 47% of the patients had both nodal metastases and distant dissemination and only
12% of the patients had nodal dissemination as the sole metastatic manifestation [242]. The second autopsy
investigation focused on the nodal yield when super-extended pelvic lymph node dissection (LND) was
performed. Substantial inter-individual differences were found with counts ranging from 10 to 53 nodes [243].
These findings demonstrate the limited utility of node count as a surrogate for extent of dissection.

Regional lymph nodes have been shown to consist of all pelvic lymph nodes below the bifurcation of the aorta
[244-248]. Mapping studies have also found that skipping lesions at locations above the bifurcation of the
aorta, without more distally located lymph node metastases, is rare [248, 249].

The extent of LND has not been established to date. Standard lymphadenectomy in BC patients involves
removal of nodal tissue cranially up to the common iliac bifurcation, with the ureter being the medial

border, and including the internal iliac, presacral, obturator fossa and external iliac nodes [250]. Extended
lymphadenectomy includes all lymph nodes in the region of the aortic bifurcation, and presacral and common
iliac vessels medial to the crossing ureters. The lateral borders are the genitofemoral nerves, caudally the
circumflex iliac vein, the lacunar ligament and the lymph node of Cloquet, as well as the area described for
standard lymphadenectomy [250-254]. A super-extended lymphadenectomy extends cranially to the level of
the inferior mesenteric artery [255, 256].

In order to assess how and if cancer outcome is influenced by the extent of lymphadenectomy in patients

with clinical NOMO MIBC, a SR of the literature was undertaken [257]. Out of 1,692 abstracts retrieved and
assessed, 19 studies fulfilled the review criteria [250-254, 256, 258-270]. All five studies comparing LND vs. no
LND reported a better oncological outcome for the former group. Seven out of 12 studies comparing (super-)
extended with limited or standard LND reported a beneficial outcome for (super-) extended in at least a

subset of patients which is in concordance with several other recently performed meta-analysis [271, 272]. No
difference in outcome was reported between extended and super-extended LND in the two high-volume-centre
studies identified [256, 268]. Further data from on-going randomised trials on the therapeutic impact of the
extent of lymphadenectomy are awaited.

It has been suggested that progression-free survival as well as OS might be correlated with the number of
lymph nodes removed during surgery, although there are no data from RCTs on the minimum number of lymph
nodes that should be removed. Nevertheless, survival rates increase with the number of dissected lymph
nodes [273]. Removal of at least 10 lymph nodes has been postulated as sufficient for evaluation of lymph
node status, as well as being beneficial for OS in retrospective studies [274-276]. In conclusion, extended LND
might have a therapeutic benefit compared to less-extensive LND, but due to bias, no firm conclusions can be
drawn [257].

7.4.3.1 Pelvic organ preservation techniques in men: oncological and functional outcomes
Different approaches have been described to improve voiding and sexual function in patients undergoing RC
for BC. No consensus exists regarding which approach preserves function best. Concern remains regarding
the impact of “sparing-techniques” on oncological outcomes.

To determine the effect of sexual function-preserving cystectomy (SPC) on functional and
oncological outcomes a SR was undertaken [5].

Four main types of sexual-preserving techniques have been described:

1. Prostate sparing cystectomy: part or the whole prostate is preserved including seminal vesicles, vas
deferens and neurovascular bundles.
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the capsule or peripheral part of the prostate is preserved with adenoma

Capsule sparing cystectomy

2.

(including prostatic urethra) removed by TURP or en bloc with bladder. Seminal vesicles, vas deferens

and neurovascular bundles are also preserved.

Seminal sparing cystectomy:

seminal vesicles, vas deferens and neurovascular bundles are preserved

3.

the neurovascular bundles are the only tissue left in place.

Nerve sparing cystectomy:

4.

Out of 8,517 screened abstracts, 12 full-text articles were included (Table 7.1).

Pelvic organ-preserving cystectomy series in men

Table 7.1
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The majority of the studies included patients who were potent pre-operatively with organ-confined disease
without tumour in the bladder neck and/or prostatic urethra. Prostate cancer was ruled out in all of the SPC
techniques, except in those performing nerve-sparing cystectomy.

Oncological outcomes did not differ between groups in any of the comparative studies that
measured local recurrence, metastatic recurrence, DSS and OS, at a median follow-up of 3 to 5 years. Local
recurrence after SPC was commonly defined as any urothelial cancer recurrence below the iliac bifurcation
within the pelvic soft tissue and ranged from 1.2-61.1% (vs. 16-55% in the control group). Metastatic
recurrence ranged from 0-33.3% (vs. 33%).

For those techniques preserving prostatic tissue (prostate or capsule sparing) rates of incidental
prostate cancer in the intervention group ranged from 0 to 15%. In no case, incidental prostate cancer with
Gleason score > 8 was reported.

Sexual outcomes were evaluated using validated-questionnaires (International Index of Erectile
Function [IIEF], Erection Hardness Scale [EHS], Bladder Cancer Index [BCI]) in 8 studies. Post-operative
potency was significantly better in patients who underwent any type of sexual-preserving technique compared
to conventional RC (p < 0.05), ranging 80-90%, 50-100% and 29-78% for prostate, capsule or nerve-sparing
techniques, respectively. Data did not show superiority of any sexual-preserving technique.

Urinary continence, defined as the use of no pads in the majority of studies, ranged from 88 to
100% (day-time continence) and from 31-96% (night-time continence) in PSC patients. No major impact was
shown with regard to continence rates for any of the three approaches.

7.4.3.1.1 Summary of evidence and recommendations for sexual sparing techniques in men

Summary of evidence LE
The majority of patients motivated to preserve their sexual function will benefit from sexual-preserving |2
techniques.

None of the sexual-preserving techniques (prostate/capsule/seminal/nerve sparing) have shown to be
superior and no particular technique can be recommended.

Recommendations LE GR
Offer sexual-preserving techniques to men motivated to preserve their sexual function since 2 B
the majority will benefit.

Select patients based on: 2 A

- Organ-confined disease;
- Absence of any kind of tumour at the level of the prostate, prostatic urethra or bladder neck.
Do not offer sexual-preserving cystectomy as standard therapy for MIBC. C

MIBC = muscle-invasive bladder cancer.

7.4.3.2  Pelvic organ preservation techniques in women: oncological and functional outcomes
7.4.3.2.1 Introduction
Sexual and voiding dysfunction is prevalent after RC. Patients’ QoL has promoted the trend toward pelvic
organ-preserving techniques. Better imaging modalities, increased knowledge of the function of the pelvic
structures and improved surgical techniques has enabled less destructive methods for treating high-risk BC.
These techniques involve preserving the neurovascular bundle, vagina, uterus or variations of any of the stated
techniques.

A SR was conducted to evaluate the advantages and disadvantages of sexual-function preserving
RC for female patients [6].

7.4.3.2.2 Oncological outcomes

After screening 9,263 abstracts, 14 studies were selected, reporting functional or oncological outcomes

(Table 7.2). Three papers had a matched pair study design, and the remainder of the included studies were
retrospective surgical series with small case numbers and a high risk of selection bias favouring less advanced
cancers.

From all patients enrolled: 93 (29.2%) had > pT3 disease and 48 (15%) had positive lymph nodes.
Carcinoma in situ was found in 23 (7%) bladder specimens. Positive surgical margins were reported in 6
studies, ranging from 0 to 13.7%. Local and metastatic recurrence rates were reported as ranging between
0-13 % and 0-16.7 %, respectively. Mean time to local recurrence was 7 months. Survival outcomes of 318
cumulative patients with a mean follow-up between 12 and 132 months was reported. At 3 and 5 years, CSS
was 70-100% and OS was 65-100%.
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Pathological characteristics and oncological outcomes of patients with preserving technique

Table 7.2
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7.4.3.2.3 Functional outcomes

Sexuality after orthotopic diversion and pelvic organ-preserving cystectomy

Nine studies (n = 280) reported continence outcomes of patients with pelvic organ-preserving cystectomy.
Overall day-time and night-time continence was 70.3% and 67.2%, respectively. The self-catheterisation rate
was 17.6%. Continence outcome assessment and measurement was heterogeneous. Some studies used
objective measures such as the number of PADs used daily, whereas others used patient reported outcomes.
Nevertheless, definition of complete continence was common for all nine studies, regardless of assessment
modalities, consisting of complete dryness.

Table 7.3 presents the data from pelvic organ-preserving cystectomy series in women reporting sexual function
outcomes. Six studies, including 150 patients, were considered for the analyses. At the time of surgery, mean
patient age ranged from 37.9 to 64.8 years. Mean duration of post-operative follow-up ranged between 13.2
and 132 months. Sexual function outcomes were evaluated at least 6 months after surgery.

However, in the majority of studies evaluation of baseline sexual function is lacking. Only Bhatt et
al. [298] collected data at baseline and post-operatively. Interestingly, they found a minimal decline in mean
Female Sexual Function Index (FSFI) scores from 24.5 to 22.3, in the nerve-sparing group (mean age 55.9
years). However, no comparative data are available. Additionnally, no significant decline or difference was
observed when analysing each of the six domains evaluated by the FSFI questionnaire separately.

Overall, 130/150 patients (86.7%) had resumed sexual activity at the date of analysis. Satisfaction
related to patients’ sexuality was mentioned in 4 out of 6 studies and the reported rates ranged from 80% to
100%. Only one study reported a post-operative delay of 6 weeks to restart sexual activity. The definition of
sexual activity included either sexual intercourse and/or vaginal manipulation.

Four studies used validated standardised questionnaires to assess sexual function (i.e. the Female Sexual
Function Index [FSFI] and the Contilife), two of which were based on a physician interview. When FSFI was
used, final (mean) score ranged from 18/36 to 23.7/36. Only two small studies retrospectively compared nerve-
sparing techniques to a non-nerve-sparing control group [298, 299]. Both studies found a better preserved
FSFI score in the nerve-sparing group.

Table 7.3: Pelvic organ-preserving cystectomy series in women reporting on sexual outcomes

References | No. pts Age, yr | Type of Mean Baseline Measure |Sexual |Satisfaction | FSFI
assessed |(mean, |diversion duration | evaluation activity score
range) of follow- (mean)

up

Neymeyer J | 86 NR Neobladder | 36 mo No Interview | 89.5% 95.3% NR

etal. (6-54)

2009 [293]

Ali-el-Dein | 12/15 42 Hautmann | 70 mo (37-| No FSFI 100% 100% 18

B et al. (25-54) | neobladder |99)

2013 [299]

Horenblas S | 2/3 55 Neobladder |42 mo (24- | No Interview | NR 100% NR

et al. (38-71) 72)

2001 [300]

Bhatt A 6/13 55.9 Neobladder | 13.2mo | Yes FSFI 100% 80% 22.3

et al. (52-59) (12-14)

2006 [298]

Rouanne M | 31/46 64.8 Z-shaped 68 mo No Contilife 58% NR NR

etal. (43-86) | neobladder | (6-204)

2014 [295]

WishahiM | 13/13 37.9 U-shaped 132 mo No FSFI 92.3% NR 23.7

etal. (20-54) | neobladder | (60-180)

2015 [303]
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7.4.3.2.4 Summary of evidence and recommendations for sexual sparing techniques in women

Summary of evidence

Data regarding pelvic organ-preserving radical cystectomy for female patients remain immature.

Recommendations LE GR
Offer sexual-preserving techniques to female patients motivated to preserve their sexual 3 C
function since the majority will benefit.

Select patients based on: C

¢ Organ-confined disease;
e Absence of tumour in bladder neck or urethra.

Do not offer pelvic organ-preserving radical cystectomy for female patients as standard C
therapy for MIBC.

MIBC = muscle-invasive bladder cancer.

7.4.3.3 Laparoscopic/robotic-assisted laparoscopic cystectomy

Due to data limitations, laparoscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC)
were considered as investigational procedures for which no advantages could be shown as compared to open
surgery. Most of the available studies suffered from patient selection bias (age, stage).

A number of new publications have become available (cut-off date for the literature search was Oct 15, 2015),
in particular on RARC; a SR [304], a consensus panel report [305], a RCT from the Memorial Sloan Kettering
Cancer Center (MSKCC) group [306], a SR on oncologic and functional outcomes after RARC [307], and a
retrospective review on the recurrerence patterns after ORC and RARC [308]. Since there is a continuous flow
of reports on RARC, this text section and the recommendations will be be subject to significant updates in the
coming years.

For the methodology of the SR we refer to the manuscript [304]. In short, out of 1,071 abstracts
assessed, 105 studies were selected as meeting the prespecified inclusion criteria. Of the 105 papers 102 had
a LE 4, and only three publications had a LE 2b. Several items were studied in detail.

For RARC with urinary diversion, the mean operative time was 6 to 7 hours. Although the
intracorporeal technique is more demanding, operating times are comparable, most likely reflecting more
experience with the procedure. The operation time decreased over time, but remained longer than for ORC.
The average operative time for ORC is listed as 297 minutes in the three higher quality RCTs, which still seems
relatively long,

In the comparative studies, mean length of hospital stay (LOS) for RARC decreases with time and
experience, and seems 1 to 1.5 days shorter compared to ORC. In the RCT’s however, operative time and
LOS showed no significant difference for either procedure. Blood loss and transfusion rate favour RARC. Intra-
operative, 30-day complications and 30-day mortality were similar for RARC and ORC, but complication grade
and grade 3, 90-day, complication rates favoured RARC. Overall complication rates were reported as > 50%
which illustrates that cystectomy and diversion remains major surgery. Complication rates did not change with
time or experience.

A major limitation of this review is the low level of evidence of the included studies. Of the three
RCT’s, only one was adequately powered and there was no correction for baseline characteristics (selection
bias). In some of the larger series in the review 59-67% of tumours are < pT2 tumours. In the largest RCT
91.5% were clinically < T2 and 71.7% pathologically < T2 [306], compared to a large series of ORC (n = 1,054)
[167] 47% of included patients had a < pT2 tumour.

The Pasadena Consensus Panel (a group of experts on RC, lymphadenectomy and urinary reconstruction)
reached similar conclusions as the Novara review based on the same methodology and literature [305]. They
presented similar outcomes comparing RARC and ORC for operative endpoints, pathological and intermediate
oncological endpoint (positive surgical margins (PSM’s) and lymph node yield), functional endpoints and
complication outcomes. Additionally, RARC resulted in increased costs, although there are ergonomic
advantages for the surgeon, as compared to LRC. For both techniques surgeons’ experience and institutional
volume strongly predicted outcome. According to the literature proficiency is reached after 20-250 cases.
However, the Pasadena Consensus Panel performed a statistical modelling and came to the conclusion that
30 cases should be enough to achieve proficiency in RARC, but they also concluded that challenging cases
(high BMI, post chemo- or RT or pelvic surgery, T4 or bulky tumours or positive nodes) should be performed
by experienced robotic surgeons only. Experience is defined as a high volume centre, > 30 RARC’s/year and
experience in open cystectomy.
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In the only sufficiently powered RCT, comparing ORC (n = 58) vs. RARC (n = 60) and open diversion, the
primary endpoint was an advantage in 90 days grade 2-5 complications for RARC [306]. Since the complication
rates were similar (62% for RARC vs. 66% for ORC), the trial was closed after a planned interim analysis.
RARC resulted in less blood loss but had a longer operative time time and higher costs. Length of hospital
stay, pathology, and QoL were similar. Limitations of this study are lack of long-term outcomes and limited
experience in RARC as compared to ORC in this group of patients. A similar health-related QoL (HRQoL)
was also found in an initial report of a prospective RCT comparing ORC and RARC [309]. Similar functional
and oncological outcomes with 5 years follow up were also reported by Yuh et al. [307]. Ngyuyen et al. also
reported that RARC was not an independent predictor of recurrence after surgery in a retrospective review of
383 consecutive patients [308].

Most reviewed series used extracorporeal reconstruction which leaves room for improvement.

Although an intracorporeal neobladder is a very complex robotic procedure [310] the choice for neobladder or
cutaneous diversion, not the shape and functional results of the neobladder, must not depend on the surgical
approach.

For LRC, a recent review came to similar conclusions as described above for RARC [310]. The review included
16 eligible studies and LRC, as compared to ORC, had a significantly longer operative time, fewer overall
complications, blood transfusions and analgesic use, less blood loss and a shorter LOS. However, the review
was limited by the inherent limitations of the included studies. Although this review also showed better
oncological outcomes, these appeared comparable to ORC series in the largest LRC multicentre study to date
[310].

7.4.3.3.1 Summary of evidence and recommendations for laparoscopic/robotic-assisted laparoscopic
cystectomy

Summary of evidence LE
RARC provides longer operative time time (1-1.5 hours), major costs; but shorter LOS (1-1.5 days) and
less blood loss compared to ORC.

—_

RARC series suffer from a significant stage selection bias as compared to ORC. 1
Grade 3, 90-day complication rate is lower with RARC. 2
Most endpoints, if reported, including intermediate term oncological endpoint and QoL are not 2
different between RARC and ORC.

Surgeons experience and institutional volume are considered the key factor for outcome of both 2

RARC and ORC, not the technique.
Recommendations on how to define challenging patients and an experienced RARC surgeon are still |3
under discussion.
The use of neobladder after RARC still seems under-utilised, and functional results of intracorporeally |4
constructed neobladders should be studied.

Recommendations GR
Inform the patients of advantages and disadvantages of ORC and RARC to select the proper C
procedure.

Select experienced centres, not specific techniques, both for RARC and ORC. B
Beware of neobladder under-utilisation and outcome after RARC. C

LOS = length of hospital stay; ORC = open radical cystectomy; QoL = quality of life; RARC = robot-assisted
radical cystectomy.

7.4.4 Urinary diversion after radical cystectomy

From an anatomical standpoint, three alternatives are currently used after cystectomy:

. Abdominal diversion, such as an ureterocutaneostomy, ileal or colonic conduit, and various forms of a
continent pouch;

U Urethral diversion, which includes various forms of gastrointestinal pouches attached to the urethra as a
continent, orthotopic urinary diversion (neobladder, orthotopic bladder substitution);

. Rectosigmoid diversions, such as uretero- (ileo-)rectostomy.

Different types of segments of the intestinal tract have been used to reconstruct the urinary tract, including the
stomach, ileum, colon and appendix [311]. Several studies have compared certain aspects of HRQoL, such as
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sexual function, urinary continence and body image, in patient cohorts with different types of urinary diversion.
However, further research is needed on pre-operative tumour stage and functional situation, socio-economic
status, and time interval to primary surgery.

7.4.4.1 Preparations for surgery

The ASA score has been validated to assess the risk of post-operative complications prior to surgery. In the
BC setting, ASA scores > 3 are associated with major complications [126, 312], particularly those related to the
type of urinary diversion (Table 7.4) [313]. However, the ASA score is not a comorbidity scale and should not be
used as such.

Table 7.4: ASA score [314]

ASA

1 No organic pathology, or patients in whom the pathological process is localised and does not cause
any systemic disturbance or abnormality.

2 A moderate but definite systemic disturbance caused either by the condition that is to be treated or
surgical intervention, or which is caused by other existing pathological processes.

3 Severe systemic disturbance from any cause or causes. It is not possible to state an absolute measure
of severity, as this is a matter of clinical judgment.

4 Extreme systemic disorders that have already become an imminent threat to life, regardless of the
type of treatment. Because of their duration or nature, there has already been damage to the organism
that is irreversible.

5 Moribund patients not expected to survive 24 hours, with or without surgery.

In consultation with the patient, both an orthotopic neobladder and ileal conduit should be considered in case
reconstructive surgery exposes the patient to excessive risk (as determined by comorbidity and age).

Diagnosis of urethral tumour before cystectomy or positive urethral frozen section leads to
urethrectomy and therefore excludes neobladder reconstruction. If indicated, in males, urethral frozen section
has to be performed on the cysto-prostatectomy specimen just under the verumontanum and on the inferior
limits of the bladder neck for females.

When there are positive lymph nodes, orthotopic neobladder can nevertheless be considered in the
case of N1 involvement (metastasis in a single node in the true pelvis) but not for N2 or N3 tumours [315].

Oncological results after orthotopic neobladder substitution or conduit diversion are similar in terms
of local or distant metastasis recurrence, but secondary urethral tumours seem less common in patients with
neobladder compared to those with conduits or continent cutaneous diversions [316].

For cystectomy, general preparations are necessary as for any other major pelvic and abdominal surgery. If the
urinary diversion is constructed from gastrointestinal segments, the length or size of the respective segments
and their pathophysiology when storing urine must be considered [317]. Despite the necessary interruption and
re-anastomosis of bowel, a formal bowel preparation may not be necessary [318]. Furthermore, bowel recovery
time has been reduced by the use of early mobilisation and early oralisation, gastrointestinal stimulation with
metoclopramide and chewing gum [319]. Patients treated according to the “fast tract”/ERAS (Early Recovery
After Surgery) protocol have shown to score better on the emotional and physical functioning scores, suffer
less from wound healing disorders, fever, thrombosis and pain [320].

A multicentre randomised placebo-controlled trial showed that patients receiving alvimopan, a
peripherally acting y-opioid receptor antagonist, experienced quicker bowel recovery compared to patients
receiving placebo [321]. However, this drug is, as yet, not approved in Europe.

Patients undergoing continent urinary diversion must be motivated to learn about their diversion and to be
manually skilful in manipulating their diversion. Contraindications to more complex forms of urinary diversion
include:

. debilitating neurological and psychiatric illnesses;

o limited life expectancy;

. impaired liver or renal function;

. transitional cell carcinoma of the urethral margin or other surgical margins.

Relative contraindications specific for an orthotopic neobladder are high-dose pre-operative RT, complex
urethral stricture disease, and severe urethral sphincter-related incontinence [322].
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7.4.4.2 Patient selection for orthotopic diversion
Radical cystectomy and urinary diversion are the two steps of one operation. However, the literature uniformly
reports complications of RC, while ignoring the fact that most complications are diversion related [323]. Age
alone is not a criterion for offering continent diversion [322, 324]. Comorbidity, cardiac and pulmonary function,
and cognitive function, are all important factors that should be considered, along with the patient’s social
support and preference.

Age > 80 years is often considered to be the threshold after which neobladder reconstruction
is not recommended. However, there is no exact age for a strict contraindication. In most large series from
experienced centres, the rate of orthotopic bladder substitution after cystectomy for bladder tumour is up
to 80% in men and 50% in women [325-328]. Nevertheless, no RCTs comparing conduit diversion with
neobladder or continent cutaneous diversion have been performed.

7.4.4.21 Ureterocutaneostomy
Ureteral diversion to the abdominal wall is the simplest form of cutaneous diversion. It is considered a safe
procedure. It is therefore preferred in older, or otherwise compromised, patients, who need a supravesical
diversion [329, 330]. However, others have demonstrated that, in carefully selected elderly patients, all other
forms of wet and dry urinary diversions, including orthotopic bladder substitutions, are possible [234].
Technically, either one ureter, to which the other shorter one is attached end-to-side, is connected
to the skin (transureteroureterocutaneostomy) or both ureters are directly anastomosed to the skin. Due to the
smaller diameter of the ureters, stoma stenosis has been observed more often than in intestinal stomas [329].

In a retrospective comparison with short or median follow-up of 16 months, the diversion-related complication
rate was considerably lower for ureterocutaneostomy compared to ileal or colon conduit [331]. Despite

the limited comparative data available, it must be taken into consideration that older data and clinical
experience suggest ureter stenosis at the skin level and ascending UTI are more frequent complications in
ureterocutaneostomy compared to an ileal conduit diversion. In a retrospective study comparing various
forms of intestinal diversion, ileal conduits had fewer late complications than continent abdominal pouches or
orthotopic neobladders [332].

7.4.42.2 lleal conduit

The ileal conduit is still an established option with well-known/predictable results. However, up to 48% of
patients develop early complications including UTls, pyelonephritis, ureteroileal leakage and stenosis [332].
The main complications in long-term follow-up studies are stomal complications in up to 24% of cases and
functional and/or morphological changes of the UUT in up to 30% [333-335]. An increase in complications

was seen with longer follow-up in the Berne series of 131 patients who were followed for a minimum of five
years (median follow-up 98 months) [333]: the rate of complications increased from 45% at five years to 94%
in those surviving > 15 years. In the latter group, 50% of patients developed UUT changes and 38% developed
urolithiasis.

7.4.4.2.3 Continent cutaneous urinary diversion

A low-pressure detubularised ileal reservoir can be used as a continent cutaneous urinary diversion for self-
catheterisation; gastric, ileocecal and sigma pouches have also been described [336-338]. Different anti-reflux
techniques can be used [241]. Most patients have a well-functioning reservoir with day-time and night-time
continence approaching 93% [339]. In a retrospective study of > 800 patients, stomal stenosis was seen in
23.5% of patients with an appendix stoma and 15% of those with an efferent intussuscepted ileal nipple [339].
Stone formation in the pouch occurred in 10% of patients [339-341]. In a small series of previously irradiated
female patients, incontinence and stomal stenosis was seen in 8/44 patients (18%) [342].

7.4.4.2.4 Ureterocolonic diversion

The oldest and most common form of ureterocolonic diversion was primarily a refluxive and later an anti-
refluxive connection of ureters to the intact rectosigmoid colon (uretero-rectosigmoidostomy) [343, 344]. Most
indications for this procedure have become obsolete due to a high incidence of upper UTls and the long-term
risk of developing colon cancer [315, 316]. Bowel frequency and urge incontinence are additional adverse
effects of this type of urinary diversion. However, it may be possible to circumvent the above-mentioned
problems by interposing a segment of ileum between the ureters and rectum or sigmoid in order to augment
capacity and avoid direct contact between the urothelium and colonic mucosa, as well as faeces and urine
[345].

7.4.4.2.5 Orthotopic neobladder
An orthotopic bladder substitution to the urethra is now commonly used both in men and women.
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Contemporary reports document the safety and long-term reliability of this procedure. In several large centres,
this has become the diversion of choice for most patients undergoing cystectomy [180, 233, 322]. In elderly
patients (> 80 years), however, it is rarely performed, even in high-volume expert centres [346, 347]. The
terminal ileum is the gastrointestinal segment most often used for bladder substitution. There is less experience
with the ascending colon, including the caecum, and the sigmoid [233]. Emptying of the reservoir anastomosed
to the urethra requires abdominal straining, intestinal peristalsis, and sphincter relaxation. Early and late
morbidity in up to 22% of the patients is reported [348, 349]. In two studies with 1,054 and 1,300 patients [322,
350], long-term complications included diurnal (8-10%) and nocturnal (20-30%) incontinence, ureterointestinal
stenosis (3-18%), metabolic disorders, and vitamin B12 deficiency. In a recent study that compared cancer
control and patterns of disease recurrence in patients with neobladder and ileal conduit, there was no
difference in CSS between the two groups when adjusting for pathological stage [351]. Urethral recurrence in
neobladder patients seems rare (1.5-7% for both male and female patients) [322, 352]. These results indicate
that neobladder in male and female patients does not compromise the oncological outcome of cystectomy.

It remains debatable whether neobladder is better for QoL compared to non-continent urinary diversion [353-
355].

Various forms of UUT reflux protection, including a simple isoperistaltic tunnel, ileal intussusception,
tapered ileal prolongation implanted subserosally, and direct (sub)mucosal or subserosal ureteral implantation,
have been described [341, 349]. According to the long-term results, the UUT is protected sufficiently by either
method.

In conclusion, standard RC in male patients with bladder neoplasms includes removal of the entire bladder,
prostate, seminal vesicles, distal ureters (segment length undefined), and corresponding lymph nodes (extent
undefined) (LE: 2b). In female patients, standard RC includes removal of the entire bladder, urethra and
adjacent vagina, uterus, distal ureters, and corresponding lymph nodes.

A detailed investigation of the bladder neck prior to RC is important for women who are scheduled
for an orthotopic bladder substitute [356]. In women undergoing RC the rate of concomitant urethral
malignancy has been reported to range from 12-16% [357]. Localisation of the primary tumour at the bladder
neck correlated strongly with concomitant urethral malignancy. Additionally, the tumours were at higher risk of
advanced stage and nodal involvement [358].

Currently, it is not possible to recommend a particular type of urinary diversion. However, most institutions
prefer ileal orthotopic neobladders and ileal conduits, based on clinical experience [359, 360]. In selected

patients, f.i. patients with a single kidney, ureterocutaneostomy is surgically the least burdensome type of

diversion (LE: 3). Recommendations related to RC and urinary diversions are listed in section 7.5.

7.4.5 Morbidity and mortality

In three long-term studies, and one population-based cohort study, the peri-operative mortality was reported
as 1.2-3.2% at 30 days and 2.3-8.0% at 90 days [180, 323, 325, 361, 362]. In a large single-centre series,

early complications (within three months of surgery) were seen in 58% of patients [323]. Late morbidity was
usually linked to the type of urinary diversion (see also above) [326, 363]. Early morbidity associated with RC
for NMIBC (at high risk for disease progression) is similar and no less than that associated with muscle-invasive
tumours [364]. In general, lower morbidity and (peri-operative) mortality have been observed by surgeons and
in hospitals with a higher case load and therefore more experience [361, 365-369].
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Table 7.6: Management of neobladder morbidity (30-64%) [370].

CLAVIEN Morbidity Management
System
Grade | Any deviation from the normal Immediate complications:
post-operative course without Post-operative ileus Nasogastric intubation (usually
the need for pharmacological removed at J1)
treatment or surgical, endoscopic Chewing gum
and radiological interventions. Avoid fluid excess and
Allowed therapeutic regimens hypovolemia (provoke
are: drugs such as antiemetics, splanchnic hypoperfusion)
antipyretics, analgetics, Post-operative nausea Antiemetic agent (decrease
diuretics and electrolytes and and vomiting opioids)
physiotherapy. Nasogastric intubation
This grade also includes wound | Urinary infection ATB, no ureteral catheter
infections opened at the bedside. removal
Check the 3 drainages (ureters
and neobladdder)
Ureteral catheter (UC) 5cc saline UC injection to avoid
obstruction the obstruction
Increase volume infusion to
increase dieresis
Intra abdominal urine Check drainages and watchful
leakage (anastomosis waiting
leakage)
Anaemia well tolerated Martial treatment (give iron
supplement)
Late complications:
Non compressive Watchful waiting
lymphocele
Mucus cork Cough
Indwelling catheter to remove
the obstruction
Incontinence Urine analysis (infection),
echography (post-void residual)
Physiotherapy
Retention Drainage and self-
catheterisation education
Grade Il Requiring pharmacological Anaemia badly tolerated | Transfusion
treatment with drugs other or if myocardial
than those allowed for grade | cardiopathy history
complications. Blood transfusions | Pulmonary embolism Heparinotherapy
and total parenteral nutrition are | Pyelonephritis ATB and check kidney drainage
also included. (nephrostomy if necessary)
Confusion or neurological | Neuroleptics and avoid opioids
disorder
Grade Il Requiring surgical, endoscopic or | UC accidentally dislodged | Indwelling leader to raise the
radiological intervention uc
Anastomosis stenosis Renal drainage (ureteral
(7%) catheter or nephrostomy)
Ureteral reflux No treatment if asymptomatic
lll-a Intervention not under general Compressive lymphocele | Transcutaneous drainage or
anaesthesia intra-operative marsupialisation
(cf grade Il
li-b Intervention under general lleal anastomosis leakage |lleostomy ASAP
anaesthesia Evisceration Surgery in emergency
Compressive lymphocele | Surgery (marsupialisation)
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Grade IV Life-threatening complication Rectal necrosis Colostomy
(including CNS complications: Neobladder rupture Nephrostomy and indwelling
brain haemorrhage, ischaemic catheter/surgery for repairing
stroke, subarachnoid bleeding, neobladder
but excluding transient ischaemic | Severe sepsis ATB and check all the urinary
attacks) requiring IC/ICU drainages and CT Scan in
management. emergency

IV-a Single organ dysfunction Non-obstructive renal Bicarbonate/aetiology
(including dialysis) failure treatment

IV-b Multi-organ dysfunction Obstructive pyelonephritis | Nephrostomy and ATB

and septicaemia

Grade V Death of a patient

Suffix ‘d’ If the patient suffers from a complication at the time of discharge, the suffix “d” (for ‘disability’)
is added to the respective grade of complication. This label indicates the need for a follow-up
to fully evaluate the complication.

ASAP = as soon as possible; ATB = antibiotics; CNS = central nervous system; CT = computed tomography;
IC = intensive care; ICU = intensive care unit; UC = urethral catheter.

7.4.6 Survival

According to a multi-institutional database of 888 consecutive patients undergoing RC for BC, the five-year
recurrence-free survival was 58% and the CSS was 66% [371]. Recent external validation of post-operative
nomograms for bladder-cancer-specific mortality showed similar results, with bladder-cancer-specific survival
of 62% [372].

Recurrence-free survival and OS in a large single-centre study of 1,054 patients was 68% and 66%
at five years and 60% and 43%, at ten years, respectively [167]. However, the five-year recurrence-free survival
in node-positive patients who underwent cystectomy was considerably less at 34-43% [166, 167, 373]. In a
surgery-only study, the 5-year recurrence-free survival was 76% in patients with pT1 tumours, 74% for pT2,
52% for pT3, and 36% for pT4 [167].

A trend analysis according to the five-year survival and mortality rates of BC in the U.S.A., between 1973 and
2009 with a total of 148,315 BC patients, revealed an increased stage-specific five-year survival rate for all
stages, except for metastatic disease [374].

7.4.7 Summary of evidence and recommendations for radical cystectomy and urinary diversion

Summary of evidence LE
For MIBC, offer radical cystectomy as the curative treatment of choice.

A higher case load reduces morbidity and mortality of cystectomy.

Radical cystectomy includes removal of regional lymph nodes.

There are data to support that extended LND (vs. standard or limited LND) improves survival after
radical cystectomy.

Radical cystectomy in both sexes must not include removal of the entire urethra in all cases, which 3
may then serve as the outlet for an orthotopic bladder substitution. The terminal ileum and colon are
the intestinal segments of choice for urinary diversion.

W W wiw

The type of urinary diversion does not affect oncological outcome. 3
Laparoscopic cystectomy and robotic-assisted laparoscopic cystectomy are feasible but still 3
investigational. Current best practice is open radical cystectomy.

In patients aged > 80 years with MIBC, cystectomy is an option. 3
Surgical outcome is influenced by comorbidity, age, previous treatment for bladder cancer or other 2
pelvic diseases, surgeon and hospital volumes of cystectomy, and type of urinary diversion.

Surgical complications of cystectomy and urinary diversion should be reported using a uniform 2

grading system. Currently, the best-adapted, graded system for cystectomy is the Clavien grading
system.

No conclusive evidence exists as to the optimal extent of LND. 2a
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Recommendations GR
Do not delay cystectomy for > three months as it increases the risk of progression and cancer-specific | B
mortality.
Before cystectomy, fully inform the patient about the benefits and potential risks of all possible B
alternatives, and the final decision should be based on a balanced discussion between patient and
surgeon.

Offer an orthotopic bladder substitute or ileal conduit diversion to male and female patients lacking B
any contraindications and who have no tumour in the urethra or at the level of urethral dissection.

Do not offer pre-operative radiotherapy when subsequent cystectomy with urinary diversion is A
planned.

Pre-operative bowel preparation is not mandatory. “Fast track” measurements may reduce the time of |C
bowel recovery.

Offer radical cystectomy in T2-T4a, NOMO, and high-risk non-MIBC (as outlined above). A
Lymph node dissection must be an integral part of cystectomy. A
Preserve the urethra if margins are negative.

Check the urethra regularly if no bladder substitution is attached. B

*Upgraded following EAU Working Panel consensus.
LND = lymph node dissection; MIBC = muscle-invasive bladder cancer.

7.1: Flowchart for the management of T2-T4a NOMO urothelial bladder cancer

Diagnosis ' - Males: biopsy apical prostatic urethra
¢ Cystoscopy and tumour resection or frozen section during surgery

- Females: biopsy of proximal urethra or
frozen section during surgery

e CT imaging of abdomen, chest, UUT

¢ Evaluation of urethra® - --=-=--=--- >
¢ MRI can be used for local staging f

pT2NOMO selected patients

Findings - Multimodality bladder sparing therapy
¢ pT2-4a, clinical NOMO urothelial P can be considered for T2 tumours
carcinoma of the bladder (Note: alternative, not the standard
option)
W
Neoadjuvant chemotherapy?
¢ Should be considered in selected - - - - - - - -~ & 2 - Neoadjuvant radiotherapy is not
patients recommended

® 5-7% 5 year survival benefit

Radical cystectomy
¢ Know general aspects of surgery
o Preparation
o Surgical technique
o Integrated node dissection
o Urinary diversion
o Timing of surgery
¢ A higher case load improves outcome

Direct adjuvant chemotherapy
¢ Not indicated after cystectomy

CT = computed tomography; MRI = magnetic resonance imaging; UUT = upper urinary tract.
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7.5 Unresectable tumours

7.5.1 Palliative cystectomy for muscle-invasive bladder carcinoma

Locally advanced tumours (T4b, invading the pelvic or abdominal wall) may be accompanied by several
debilitating symptoms, including bleeding, pain, dysuria and urinary obstruction. These patients are candidates
for palliative treatments, such as palliative RT. Palliative cystectomy with urinary diversion carries the greatest
morbidity and should be considered for symptom relief only if there are no other options [375-377].

Locally advanced MIBC can be associated with ureteral obstruction due to a combination of mechanical
blockage by the tumour and invasion of ureteral orifices by tumour cells. In a series of 61 patients with
obstructive uraemia, RC was not an option in 23 patients, and obstruction was relieved using permanent
nephrostomy tubes [378]. Another ten patients underwent palliative cystectomy, but local pelvic recurrence
occurred in all ten patients within the first year of follow-up. Another small study (n = 20) showed that primary
cystectomy for T4 BC was technically feasible and associated with a very tolerable therapy-related morbidity
and mortality [379].

7.5.1.1 Recommendations for unresectable tumours

Recommendations GR

Offer radical cystectomy as a palliative treatment to patients with inoperable locally advanced tumours | B

(T4b).

In patients with symptoms, palliative cystectomy may be offered. B

7.5.2 Supportive care

7.5.2.1 Obstruction of the UUT

Unilateral (best kidney) or bilateral nephrostomy tubes provide the easiest solution for UUT obstruction, but
patients find the tubes inconvenient and prefer ureteral stenting. However, stenting can be difficult to achieve,
stents must be regularly replaced and there is the risk of stent obstruction or displacement. Another possible
solution is a urinary diversion with, or without, a palliative cystectomy.

7.5.2.2  Bleeding and pain

In the case of bleeding, the patient must first be screened for coagulation disorders or the patient’s use of
anticoagulant drugs must be reviewed. Transurethral (laser) coagulation may be difficult in a bladder full of
tumour or with a bleeding tumour. Intravesical rinsing of the bladder with 1% silver nitrate or 1-2% alum can
be effective [380]. It can usually be done without any anaesthesia. The instillation of formalin (2.5-4% for 30
minutes) is a more aggressive and painful procedure, requiring anaesthesia. Formalin instillation has a higher
risk of side-effects, e.g. bladder fibrosis, but is more likely to control the bleeding [380]. Vesicoureteral reflux
should be excluded to prevent renal complications.

Radiation therapy is another common strategy for control of bleeding, and is also used to control pain. An
older study reported control of haematuria in 59% of patients and pain control in 73% [381]. Irritative bladder
and bowel complaints due to irradiation are possible, but are usually mild. Non-conservative options are
embolisation of specific arteries in the small pelvis, with success rates as high as 90% [380]. Radical surgery is
a last resort and includes cystectomy and diversion (see above Section 7.5.1).

7.6 Bladder-sparing treatments for localised disease

7.6.1 Transurethral resection of bladder tumour (TURB)

TURB alone in patients with muscle-invasive bladder tumours is only possible as a therapeutic option if
tumour growth is limited to the superficial muscle layer and if re-staging biopsies are negative for residual
(invasive) tumour [382]. In general about half will still have to undergo RC for recurrent muscle-invasive cancer
with a disease-specific mortality rate of up to 47% within this group [383]. A disease-free status at re-staging
TURB appears to be crucial in making the decision not to perform RC [384, 385]. A prospective study by
Solsona et al., which included 133 patients with a radical TURB and re-staging negative biopsies, has recently
reported a 15-year follow-up [385]. 30% had recurrent NMIBC and went on to intravesical therapy, and 30%
(n = 40) progressed, of which 27 died of BC. After five, ten and fifteen years the results showed a CSS of
81.9%, 79.5%, and 76.7%, respectively and PFS rates with an intact bladder of 75.5%, 64.9%, and 57.8%,
respectively.

In conclusion, TURB alone should only be considered as a therapeutic option for muscle-invasive disease

after radical TURB, when the patient is unfit for cystectomy or a multimodality bladder-preserving approach, or
refuses open surgery [386].
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7.6.1.1 Recommendation for transurethral resection of bladder tumour

Recommendation LE GR
Do not offer transurethral resection of bladder tumour alone as a curative treatment option as | 2a B
most patients will not benefit.

7.6.2 External beam radiotherapy (EBRT)

Current RT techniques with soft-tissue matching result in superior bladder coverage and a reduced integral
dose to the surrounding tissues. The target dose for curative RT for BC is 60-66 Gy, with a subsequent boost
using external RT or interstitial BT. The use of modern standard RT techniques results in major, related, late
morbidity of the urinary bladder or bowel in less than 5% of tumour-free patients [387]. Acute diarrhoea is even
more reduced with intensity-modulated RT [388]. Important prognostic factors for outcome include response to
RT, tumour size, hydronephrosis and completeness of the initial TURB. Additional prognostic factors reported
were age and stage [389].

In 2007 long-term results were reported by Chung et al. [390]. A total of 340 patients with MIBC were treated
with EBRT alone, EBRT with concurrent chemotherapy, or NAC followed by EBRT. The overall CR was 55%
and the ten-year DSS and OS were 35% and 19%, respectively. Complete response was 64% after EBRT
alone, 79% after concurrent chemotherapy (n = 36), and 52% after NAC (n = 57). Younger age, lower tumour
stage and absence of CIS were associated with a significant improvement in survival.

A 2002 Cochrane analysis demonstrated that RC has an OS benefit compared to RT [391], although this was
not the case in a recent retrospective review using a propensity score analysis [392].

In conclusion, EBRT can be an alternative treatment in patients unfit for radical surgery.

7.6.2.1 Summary of evidence and recommendation for external beam radiotherapy

Summary of evidence LE
External beam radiotherapy alone should only be considered as a therapeutic option when the patient |3
is unfit for cystectomy or a multimodality bladder-preserving approach.
Radiotherapy can also be used to stop bleeding from the tumour when local control cannot be 3
achieved by transurethral manipulation because of extensive local tumour growth.

Recommendation GR
Do not offer radiotherapy alone as primary therapy for localised bladder cancer. B

7.6.3 Chemotherapy

Chemotherapy alone rarely produces durable complete remissions (CRs). In general, a clinical CR rate of up
to 56%, as reported in some series, must be weighed against a staging error of > 60% [393, 394]. Response
to chemotherapy is a prognostic factor for treatment outcome and eventual survival [190], though it may be

confounded by patient selection.

Several groups have reported the effect of chemotherapy on resectable tumours (neoadjuvant approach), as
well as unresectable primary tumours [188, 217, 395, 396]. Neoadjuvant chemotherapy with 2-3 cycles of
methotrexate, vinblastine, adriamycin plus cisplatin (MVAC) or cisplatin, methotrexate plus vinblastine (CMV)
has led to a downstaging of the primary tumour in different prospective series [188, 217, 395]. Pathological
complete responses of primary bladder tumours were reached in 12-50% of patients after MVAC and in
12-22% of patients after gemcitabine/cisplatin (GC) in phase Il and phase Il trials [188, 217, 395, 397-404].

Contemporary series with GC followed by RC reported inferior pTO rates, which may have been
related to a lack of dose density and inappropriate delay of surgery [221].

For highly selected patients, a bladder-conserving strategy with TURB and systemic cisplatin-based
chemotherapy, preferably with MVAC, may allow long-term survival with intact bladder [190]. However, this
approach cannot be recommended for routine use.
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7.6.3.1 Summary of evidence and recommendation for chemotherapy for muscle-invasive bladder tumours

Summary of evidence LE

With cisplatin-based chemotherapy as primary therapy for locally advanced tumours in highly selected | 2b
patients, complete and partial local responses have been reported.

Recommendation GR

Do not offer chemotherapy alone as primary therapy for localised bladder cancer. A

7.6.4 Multimodality bladder-preserving treatment

Multimodality treatment (MMT) or trimodality treatment combines TURB, chemotherapy and radiation. The
rationale for performing TURB and radiation is to achieve local tumour control. The addition of systemic
chemotherapy or other radiosensitisers (mentioned below) aims at the potentiation of RT. Micrometastases
are targeted by platinum-based combination chemotherapy and this topic is covered in the section on NAC
(see Section 7.2). The aim of multimodality therapy is to preserve the bladder and QolL, without compromising
outcome. A collaborative review addressed this approach [405].

There are no completed RCTs to compare the outcome of MMT with the gold standard, RC, but this approach
has been shown superior to RT alone [406, 407]. Many of the reported series have differing characteristics
as compared to the large surgical series which typically have median ages in the mid-late 60s compared to
mid-70s for some large RT series (reviewed in [406]). In the case of MMT, two distinct patterns of care may be
distinguished: treatment aimed at patients fit for cystectomy and treatment aimed at older, less fit patients.
For the former category MMT presents selective bladder preservation. In that case, the initial step is a radical
TURB, where as much tumour as possible should be resected. This implies that proper patient selection
(T2 tumours, no CIS) is critical [408]. For patients who are not candidates for cystectomy, less stringent
criteria can be applied, though extensive CIS and poor bladder function should both be regarded as strong
contraindications.

Following TURB and staging, treatment comprises EBRT with concurrent radiosensitising drugs.
Two schedules are in common use worldwide: a split dose format with interim cystoscopy is used in North
America [408] whilst single-phase treatment is more commonly used elsewhere [406]. For radiosensitising
chemotherapy, cisplatin [409] or mitomycin C plus 5-fluorouracil can be used [406], but also other schedules
have been used. In particular, hypoxic cell sensitisation with nicotinamide and carbogen has been evaluated in
a large phase 3 trial [410]. In a recent phase 1 trial Gemcitabine was used [411]. The regimen was well tolerated
with promising results.

With MMT 5-year CSS and OS rates are achieved from 50-82% and from 36-74% respectively
[387, 406, 409, 410, 412-414]. Salvage cystectomy rates are 10-30% [406, 409, 414]. There are data that major
complication rates are similar for salvage and primary cystectomy [415]. The majority of recurrences post-MMT
are non invasive and can be managed conservatively [406]. The collaborative review comes to the conclusion
that there are accumulating data suggesting that bladder preservation with MMT leads to acceptable outcomes
and therefore may be considered a reasonable treatment option in well-selected patients as compared to RC
[416]. It should also be considered in all patients where surgery is contraindicated, either relatively or absolutely
as the factors that determine fitness for surgery and chemoradiotherapy differ.

A bladder-preserving multimodality strategy requires very close multidisciplinary co-operation and a high level
of patient compliance. Even if a patient has shown a CR to a multimodality bladder-preserving strategy, the
bladder remains a potential source of recurrence, hence long-term bladder monitoring is essential and patients
should be counselled that this will be required.

7.6.4.1 Summary of evidence and recommendations for multimodality treatment in MIBC

Summary of evidence LE
In a highly selected patient population, long-term survival rates of multimodality treatment are 2b
comparable to those of early cystectomy.
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Recommendations GR

Offer surgical intervention or multimodality treatments as primary curative therapeutic approaches B
since they are more effective than radiotherapy alone.
Offer multimodality treatment as an alternative in selected, well-informed and compliant patients, B

especially for whom cystectomy is not an option.

7.7 Adjuvant chemotherapy
Adjuvant chemotherapy after RC for patients with pT3/4 and/or lymph node positive (N+) disease without
clinically detectable metastases (MO0) is under debate [415, 417] and is still infrequently used [418].

The general benefits of adjuvant chemotherapy include:

. Chemotherapy is administered after accurate pathological staging, therefore treatment in patients at low
risk for micrometastases is avoided;

. No delay in definitive surgical treatment.

The drawbacks of adjuvant chemotherapy are:

. Assessment of in vivo chemosensitivity of the tumour is not possible and overtreatment is an unavoidable
problem;

o Delay or intolerability of chemotherapy, due to post-operative morbidity [419].

There is limited evidence from adequately conducted and accrued randomised phase Il trials in favour of the
routine use of adjuvant chemotherapy [417, 420-425]. Individual patient data from six randomised trials [414,
426-429] of adjuvant chemotherapy were included in one meta-analysis [204] with 491 patients for survival
analysis (unpublished data from Otto et al., were included in the analysis). All these trials were suboptimal with
serious deficiencies, including small sample size (underpowered), early cessation of patient entry, and flaws in
design and statistical analysis, including irrelevant endpoints or a lack of recommendations concerning salvage
chemotherapy for relapse or metastases [417]. In these trials, three or four cycles of cisplatin, methotrexate and
vinblastine (CMV), cisplatin, cyclophosphamide, and adriamycin (CISCA), methotrexate, vinblastine, adriamycin
or epirubicin, and cisplatin (MVA(E)C) and cisplatin and methotrexate (CM) were used [430], and one trial used
cisplatin monotherapy [428]. These data were not convincing enough to give an unequivocal recommendation
for the use of adjuvant chemotherapy.

In a more recent meta-analysis [421], an additional three studies were included [422-424]. However, only 945
patients were included in this meta-analysis of nine trials, and none of the trials were fully accrued and no
individual patient data were used [421]. For one trial, only an abstract was available at the time of the meta-
analysis [423], and none of the included trials by themselves were significantly positive for OS in favour of
adjuvant chemotherapy. In two of the trials, more modern chemotherapy regimens were used (gemcitabine/
cisplatin and paclitaxel/gemcitabine and cisplatin) [422, 423]. The hazard ratio (HR) for OS was 0.77 and
there was a trend towards an OS benefit when including all nine trials. The effect was stronger for disease-
free survival (DFS) (HR: 0.66; 95% CI: 0.48-0.92) and when stratified for the ratio of nodal positivity (HR: 0.64;
95% CI: 0.45- 0.91). The background of this finding was heterogeneity in outcomes observed between the
included studies. After stratification of the studies by the ratio of node positivity, no further heterogeneity was
identified. The HR for DFS associated with adjuvant cisplatin-based chemotherapy in studies with higher nodal
involvement was 0.39 (95% Cl: 0.28-0.54), compared with 0.89 (95% CI: 0.69-1.15) in studies with less nodal
involvement.

Furthermore, a retrospective cohort analysis that included 3,974 patients after cystectomy and
lymph node dissection showed an OS benefit in high-risk subgroups (extravesical extension and nodal
involvement) [HR: 0.75; Cl: 0.62-0.90] [431]. The most recent publication of the so far largest RCT (EORTC
30994), although not fully accrued, showed a significant improvement of PFS for immediate compared with
deferred treatment (HR: 0.54, 95% CI: 0.4-0.73, p < 0.0001), there was, however, no significant OS benefit
[432].

From the currently available evidence, it is still unclear whether immediate adjuvant chemotherapy or
chemotherapy at the time of relapse is superior, or if the two approaches are equivalent with respect to the
endpoint of OS. Cisplatin-based combination chemotherapy results in long-term DFS, even in metastatic
disease, mainly in patients with lymph node metastases only, and with a good performance status [401,

433, 434]. With the most recent meta-analysis, the positive role of adjuvant chemotherapy for BC has been
strengthened, however, still with a poor level of evidence [421]. Patients should be informed about potential
chemotherapy options before RC, including neoadjuvant and adjuvant chemotherapy, and the limited evidence
for adjuvant chemotherapy.
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7.7.1 Recommendation for adjuvant chemotherapy

Recommendation GR

Offer adjuvant cisplatin-based combination chemotherapy to patients with pT3/4 and/or pN+ disease |C
if no neoadjuvant chemotherapy has been given.

7.8 Metastatic disease

7.8.1 Introduction

Half of the patients with muscle-invasive urothelial cancer (UC) relapse after RC, depending on the pathological
stage of the primary tumour and the nodal status. Local recurrence accounts for 30% of relapses, whereas
distant metastases are more common. Ten to fifteen percent of patients are already metastatic at diagnosis
[435]. Before the development of effective chemotherapy, patients with metastatic urothelial cancer rarely had a
median survival that exceeded 3-6 months [436].

7.8.1.1 Prognostic factors and treatment decisions
Prognostic factors are crucial for assessing phase Il study results and stratifying phase lll trials [399, 403]. In a
multivariate analysis, Karnofsky performance status (PS) of < 80% and presence of visceral metastases were
independent prognostic factors of poor survival after treatment with MVAC [403]. They have also been validated
for newer combination chemotherapy regimens [437-439)].

For patients refractory to, or progressing shortly after, platinum-based combination chemotherapy,
four prognostic groups have been established, based on three adverse factors that have been developed
in patients treated with vinflunine and that have been validated in an independent data set: Hb < 10 g/dL;
presence of liver metastases; and ECOG PS > 1 [440]. Cisplatin, using different schedules, has also been
administered in patients with a glomular filtration rate (GFR) down to 40 mL/min. The respective studies were
mostly small sized phase | and Il trials [441-444]. One phase Il trial used a cut off for cisplatin eligibility of
> 50 mL/min [445].

7.8.1.2  Comorbidity in metastatic disease

Comorbidity is defined as “the presence of one or more disease(s) in addition to an index disease” (see
Section 6.2.1). Comorbidity increases with age. However, chronological age does not necessarily correlate with
functional impairment. There are several definitions by which patients can be selected as potentially fit or unfit
for chemotherapy, but age is not among them [446].

7.8.1.3 Not eligible for cisplatin (unfit)
The EORTC conducted the first randomised phase II/lll trial for urothelial carcinoma patients who were unfit for
cisplatin chemotherapy [447]. The EORTC definitions were GFR < 60 mL/min and/or PS 2.

An international survey among BC experts [448] was the basis for a consensus statement on how
to classify patients unfit for cisplatin-based chemotherapy. At least one of the following criteria has to be
present: PS > 1; GFR < 60 mL/min; grade > 2 audiometric loss and peripheral neuropathy; and New York Heart
Association (NYHA) class Il heart failure [449].

More than 50% of patients with urothelial cancer are not eligible for cisplatin-based chemotherapy [450-453].

Renal function assessment in UC is of utmost importance for treatment selection. Calculation of
creatinine clearance (CrCl) (24-h urine collection) with current formulae tend to underestimate clearance in
patients aged > 65 years compared to measured CrCl [450, 454].

7.8.2 Single-agent chemotherapy

Response rates to single-agent, first-line chemotherapy vary. The most robust data have shown a response
rate of about 25% for first- and second-line gemcitabine in several phase Il trials [455, 456]. Responses with
single agents are usually short-lived, complete responses are rare and no long-term DFS has been reported.
The median survival in such patients is only 6-9 months.

7.8.3 Standard first-line chemotherapy for fit patients

Cisplatin-containing combination chemotherapy has been the standard of care since the late 1980s (for a
review see [457]). Methotrexate, vinblastine, adriamycin plus cisplatin and GC prolonged survival to up to

14.8 and 13.8 months, respectively, compared to monotherapy and older combinations. Neither of the two
combinations is superior to the other, but equivalence has not been tested. Response rates were 46% and
49% for MVAC and GC, respectively. The long-term survival results have confirmed the anticipated equivalence
of the two regimens [433]. The major difference between the above-mentioned combinations is toxicity. The
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lower toxicity of GC [153] has resulted in it becoming a new standard regimen [458]. Methotrexate, vinblastine,
adriamycin plus cisplatin is better tolerated when combined with granulocyte colony-stimulating factor (G-CSF)
[458, 459].

High-dose intensity MVAC (HD-MVAC) with G-CSF is less toxic and more efficacious than standard MVAC

in terms of dose density, complete response, and two-year survival rate. However, there is no significant
difference in median survival between the two regimens [460, 461]. In general, all disease sites have been
shown to respond to cisplatin-based combination chemotherapy. A response rate of 66% and 77% with MVAC
and HD-MVAC, respectively, has been reported in retroperitoneal lymph nodes vs. 29% and 33% at extranodal
sites [460]. The disease sites also have an impact on long-term survival. In lymph-node-only disease, 20.9% of
patients were alive at five years compared to only 6.8% of patients with visceral metastases [433].

Further intensification of treatment using the new paclitaxel, cisplatin and gemcitabine (PCG) triple regimen did
not result in a significant improvement in OS in the intent-to-treat (ITT) population of a large randomised phase
Il trial, comparing PCG triple regimen to GC [462]. However, the overall response rate (ORR) was higher with
the triple regimen (56% vs. 44%; p = 0.0031), and the trend for OS improvement in the ITT population (15.8

vs. 12.7 months; HR = 0.85, p = 0.075) became significant in the eligible population. Adding paclitaxel to GC
did not induce major additional side effects. G4 neutropenia was more common (35.8% vs. 20% for GC), as
was febrile neutropenia (13.2% vs. 4.3%), and the need for G-CSF was higher (17% vs. 11%). Gemcitabine/
cisplatin alone caused more grade 4 thrombocytopenia and thrombocytopenia-induced bleeding (11.4% vs.
6.8%). PCG is one additional option for first-line treatment of UC.

7.84 Carboplatin-containing chemotherapy for fit patients

Carboplatin-containing chemotherapy is not equivalent to cisplatin combinations, and should not be
considered interchangeable or standard. Several randomised phase Il trials of carboplatin vs. cisplatin
combination chemotherapy have produced lower CR rates and shorter OS for the carboplatin arms [463].

7.8.5 Non-platinum combination chemotherapy

Different combinations of gemcitabine and paclitaxel have been studied as first- and second-line treatments.
Apart from severe pulmonary toxicity with a weekly schedule of both drugs, this combination is well tolerated
and produces response rates between 38% and 60% in both lines. Non-platinum combination chemotherapy
has not been compared to standard cisplatin chemotherapy in randomised trials, therefore, it is not
recommended for first-line use in cisplatin-eligible patients [464-471].

7.8.6 Chemotherapy in patients unfit for cisplatin

Up to 50% of patients are ineligible for cisplatin-containing chemotherapy [449]. The first randomised phase
[1/11l trial in this setting was conducted by the EORTC and compared methotrexate/carboplatin/vinblastine
(M-CAVI) and carboplatin/gemcitabine (GemCarbo) in patients unfit for cisplatin. Both regimens were active.
Severe acute toxicity (SAT) was 13.6% in patients treated with GemCarbo vs. 23% with M-CAVI, while the ORR
was 42% for GemCarbo and 30% for M-CAVI. Further analysis showed that in patients with PS 2 and impaired
renal function, combination chemotherapy provided limited benefit [447]. The ORR and SAT were both 26%

for the former group, and 20% and 24 %, respectively, for the latter group [447]. Recent phase Il data have
confirmed these results [439].

7.8.7 Second-line treatment
Second-line chemotherapy data are highly variable and prognostic factors have been established recently
(see Section 7.8.1.1) [440]. A reasonable strategy may be to re-challenge former cisplatin-sensitive patients if
progression occurs at least six to twelve months after first-line cisplatin-based combination chemotherapy.
Second-line response rates of paclitaxel (weekly), docetaxel, nab-paclitaxel [472] oxaliplatin,
ifosfamide, topotecan, pemetrexed, lapatinib, gefitinib and bortezomib have ranged between 0% and 28% in
small phase Il trials [456]. Although gemcitabine has also shown excellent response rates in second-line use,
most patients already receive this drug as part of their front-line treatment [455].
Paclitaxel/gemcitabine studies have shown response rates of 38-60%. No randomised phase llI
trial with an adequate comparator arm has been conducted to assess the true value and OS benefit of this
secondline combination [436, 470, 473].

Vinflunine, a novel third-generation vinca alkaloid, provided promising results in phase Il trials [474]. A
randomised phase Il trial compared vinflunine plus best supportive care (BSC) against BSC alone in patients
progressing after first-line treatment with platinum-containing combination chemotherapy for metastatic
disease [475]. The results showed a modest ORR (8.6%), a clinical benefit with a favourable safety profile
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and, most importantly, a survival benefit in favour of vinflunine, which was statistically significant in the eligible
patient population (not in the ITT population). For second-line treatment of advanced or metastatic urothelial
cancer, this trial reached the highest level of evidence ever reported. Currently, vinflunine is the only approved
second-line treatment.

7.8.8 Low-volume disease and post-chemotherapy surgery

With cisplatin-containing combination chemotherapy, excellent response rates may be obtained in patients
with lymph node but no other metastases, good PS, and adequate renal function, including a high number

of CRs, with up to 20% of patients achieving long-term DFS [433, 461, 476, 477]. The role of surgery after
chemotherapy is still unclear. Although some studies suggest a survival benefit and QOL improvement, the
level of evidence supporting this practice is very limited [478-492]. A retrospective study of post-chemotherapy
surgery after a partial or complete response has indicated that surgery may contribute to long-term DFS in
selected patients [404, 493, 494].

7.8.9 Treatment of bone metastases

The prevalence of metastatic bone disease (MBD) in patients with advanced/metastatic urothelial cancer is
30-40% [495]. Skeletal complications due to MBD have a detrimental effect on pain and QoL and are also
associated with increased mortality [496]. Bisphosphonates reduce and delay skeletal-related events (SREs)
due to bone metastases by inhibiting bone resorption. In a small pilot study in patients with BC, SREs caused
by bone metastases were delayed [497]. Denosumab is a fully human monoclonal antibody that binds to and
neutralises RANKL (receptor activator of nuclear factor-KB ligand), thereby inhibiting osteoclast function and
preventing generalised bone resorption and local bone destruction. Denosumab is not inferior to zoledronic
acid (ZA) in preventing or delaying SREs in patients with advanced MBD, including patients with urothelial
carcinoma [498]. Denosumab has recently been approved by the European Medicines Agency (EMA) for
treatment of patients with bone metastases from solid tumours. Patients with MBD, irrespective of the cancer
type, should be considered for bone-targeted treatment [496].

Patients treated with ZA or denosumab should be informed about possible side effects and receive
prophylactic treatment for jaw osteonecrosis and hypocalcaemia, which is more common with denosumab.
Aggressive calcium and vitamin D supplementation is recommended. Dosing regimens of ZA should follow
regulatory recommendations and should be adjusted according to pre-existing medical conditions [499]. For
denosumab, no dose adjustments are required for variations in renal function.

7.8.10 Summary of evidence and recommendations for metastatic disease

Summary of evidence LE
In a first-line setting, PS and the presence or absence of visceral metastases are independent 1b
prognostic factors for survival.

In a second-line setting, negative prognostic factors are: liver metastasis, PS > 1 and low haemoglobin
(<10 g/dL)

Cisplatin-containing combination chemotherapy can achieve median survival of up to 14 months, with | 1b
long-term disease-free survival reported in ~15% of patients with nodal disease and good PS.
Single-agent chemotherapy provides low response rates of usually short duration. 2a
Carboplatin combination chemotherapy is less effective than cisplatin-based chemotherapy in terms | 2a
of complete response and survival.

—_

b

Non-platinum combination chemotherapy produces substantial responses in first- and second-line 2a
settings.
Non-platinum combination chemotherapy has not been tested against standard chemotherapy in 4

patients who are fit or unfit for cisplatin combination chemotherapy.
There is no defined standard chemotherapy for unfit patients with advanced or metastatic urothelial 2b
cancer.
Vinflunine reaches the highest level of evidence ever reported for second-line use. 1b
Post-chemotherapy surgery after partial or complete response may contribute to long-term disease- |3
free survival.
Zoledronic acid and denosumab have been approved for all cancer types including urothelial cancer, |1b
because they reduce and delay skeletal related events in metastatic bone disease.
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Recommendations GR
First-line treatment for fit patients:

Use cisplatin-containing combination chemotherapy with GC, PCG, MVAC, preferably with G-CSF, or A
HD-MVAC with G-CSF.
Do not use carboplatin and non-platinum combination chemotherapy. B
First-line treatment in patients ineligible (unfit) for cisplatin:
Use carboplatin combination chemotherapy or single agents.
For cisplatin-ineligible (unfit) patients, with PS2 or impaired renal function, as well as those withOor 1 |B
poor Bajorin prognostic factors and impaired renal function, offer carboplatin-containing combination
chemotherapy, preferably with gemcitabine/carboplatin.

Second-line treatment:

Offer vinflunine to patients progressing after platinum-based combination chemotherapy for metastatic | A*
disease. Alternatively, offer treatment within a clinical trial setting.
Offer zoledronic acid or denosumab to treat bone metastases. B

(@)

* Grade A recommendation is weakened by a problem of statistical significance.

GC = gemcitabine plus cisplatin; G-CSF = granulocyte colony-stimulating factor; MVAC = methotrexate,
vinblastine, adriamycin plus cisplatin; HD MVAC = high-dose methotrexate, vinblastine, adriamycin plus
cisplatin; PS = performance status; PCG = paclitaxel, cisplatin, gemcitabine.

7.8.11 Biomarkers

Modest disease control rates, with sporadic marked responses, in some patients with urothelial BC have

led to the investigation of biomarkers for assessment of post-operative prognosis and the potential value of
peri-operative chemotherapy, and as predictors of response to chemotherapy or its monitoring. Most of the
biomarkers are associated with tumour angiogenesis. Small studies, usually retrospective, have investigated
microvessel density, altered p53 tumour expression [500], serum vascular endothelial growth factor [501],
urinary and tissue basic fibroblast growth factor [502], urinary (wild-type and mutant) and tissue fibroblast
growth factor receptor-3 [503], and more recently, thrombospondin-1 [504], circulating tumour cells [505, 506],
and multidrug resistance gene expression [507]. Although a few biomarkers have shown potential, as yet, there
is insufficient evidence to support its routine clinical use (LE: 3).

7.8.11.1  Recommendation on the use of biomarkers

Recommendation GR
Do not use biomarkers in daily clinical practice since they have no impact on predicting outcome, A*
treatment decisions, or monitoring therapy in muscle-invasive bladder cancer.

*Upgraded following panel consensus.
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Figure 7.2: Algorithm for the management of metastatic urothelial cancer

Patient characteristics
PS 0-1/ 2/ >2
GFR 2/< 60 mL/min
Comorbidities
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BSC = best supportive care; GC = gemcitabine plus cisplatin; GFR = glomular filtration rate; MVAC =
methotrexate, vinblastine, adriamycin plus cisplatin; HD MVAC = high-dose methotrexate, vinblastine,
adriamycin plus cisplatin; PS = performance status; PCG = paclitaxel, cisplatin, gemcitabine.

7.9 Quality of life

7.9.1 Introduction

The evaluation of health-related quality of life (HRQoL) considers physical, psychological, emotional and social
functioning.

Several questionnaires have been validated for assessing HRQoL in patients with BC, including FACT
(Functional Assessment of Cancer Therapy)-G [508], EORTC QLQ-C30 [509], EORTC QLQ-BLM (muscle-
invasive bladder cancer module) [510], and SF (Short Form)-36 [511, 512] and recently the BCI questionnaire
specifically designed and validated for BC patients [513].

A psychometric test, such as the FACT-BL, should be used for recording BC morbidity. New
intensive interviewing techniques have added valuable information to our knowledge of HRQoL, which greatly
depends on patients’ individual preferences in life [514].

7.9.2 Choice of urinary diversion

There is controversy about which type of urinary diversion is best for a patient’s HRQoL [233]. Some studies
have not demonstrated any difference in HRQoL [515, 516]. Nevertheless, most patients stated that, given a
choice, they would still opt for an orthotopic diversion rather than an ileal conduit [517]. Another study reported
that, although urinary function is better in conduit patients, the urinary bother is the same in both diversion
groups, resulting in the same HRQoL evaluation [518].
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Due to improved surgical techniques in orthotopic bladder substitution, some recent studies are supportive of
continent bladder substitutes [360, 510, 519]. Patients with an orthotopic substitution had significantly better
physical function and a more active lifestyle compared to patients with an ileal conduit. It is important to note
that HRQoL parameters are independent prognostic factors for OS [520]. Patients with a continent bladder-
substitute generally scored more favourably than those with an incontinent diversion, as judged by body image,
social activity and physical function [518, 519]. Note that all studies investigated mostly male patients. Also

of interest is the urinary bother in female neobladder. Bartsch and co-workers found in 56 female patients’
day-time and night-time incontinence rates of respectively 29.6% and 35.2%. Thirty-five patients (62.5%)
performed CIC to a certain amount what is much worse compared to male neobladder patients. Moreover,
patients with non-organ-confined disease (p = 0.04) and patients with a college degree (p = 0.001) showed
worse outcome on HRQoL scores [521].

Nevertheless, the HRQoL outcome is most likely a result of good patient selection. An older more isolated
patient is probably better served with an ileal conduit whereas a younger patient with more interest in body
image and sexuality is better off with an orthotopic diversion.

7.9.3 Non-curative or metastatic bladder cancer

In non-curative or metastatic BC, HRQoL is reduced because of associated micturition problems, bleeding,
pain and therefore disturbance of social and sexual life [522]. There is limited literature describing HRQoL in BC
patients receiving palliative care [523], but there are reports of bladder-related symptoms relieved by palliative
surgery [379], RT [524], and/or chemotherapy [525].

Alternative definitive treatments of MIBC, e.g. trimodality bladder-sparing procedures, have shown similar
survival times compared to cystectomy. However, the impact on HRQoL has been controversial [130, 387, 525-

529).

7.94 Summary of evidence and recommendations for HRQoL

Summary of evidence LE
No randomised, prospective HRQoL study has evaluated the different forms of definitive treatment for | 2b
MIBC.

In most patient groups studied, the overall HRQoL after cystectomy remains good, irrespective of the
type of urinary diversion used. The suggestion that continent diversions are associated with a higher
HRQoL has not been sufficiently substantiated.

Important determinants of (subjective) QoL are a patient’s personality, coping style and social support.

Recommendations GR
Use validated questionnaires to assess HRQoL in patients with MIBC. B
Offer a continent urinary diversion unless a patient’s comorbidities, tumour variables and coping C

abilities present clear contraindications.
Pre-operative patient information, patient selection, surgical techniques, and careful post-operative C
follow-up are the cornerstones for achieving good long-term results.

Encourage patients to actively participate in the decision-making process.
Provide clear and exhaustive information on all potential benefits and side-effects, allowing patients to | A
make informed decisions.

HRQoL = health-related quality of life; MIBC = muscle-invasive bladder cancer.
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8. FOLLOW-UP

8.1 Introduction

An appropriate schedule for disease monitoring should be based on:
. natural timing of recurrence;

. probability and site of recurrence;

. functional monitoring after urinary diversion;

. possible treatment of recurrence [530].

Nomograms on CSS following RC have been developed and externally validated. However, their wider use
cannot be recommended until further data becomes available [531, 532].

Surveillance protocols are commonly based on patterns of recurrence observed from retrospective series.
Diagnosis of asymptomatic recurrence based on routine oncological follow-up and results from retrospective
studies are controversial [533, 534]. Importantly, these retrospective studies use different follow-up regimens
and imaging techniques that make final analysis and conclusive recommendations difficult. Prospective trials
demonstrating the effectiveness of follow up after RC and its impact on OS are lacking [535].

8.2 Site of recurrence

8.2.1 Local recurrence

Local recurrence takes place in soft tissues at the original surgical site or lymph nodes in the area of LND.
Lymph node involvement above the aortic bifurcation can be considered metastatic recurrence [533].

Contemporary cystectomy has a 5-15% probability of pelvic recurrence. Most recurrence manifests during the
first 24 months, often within six to eighteen months after surgery. However, late recurrence can occur up to five
years after cystectomy. Pathological stage and lymph node status are predictive for pelvic recurrence, as well
as positive margins, extent of LND, and peri-operative chemotherapy [536].

Patients have poor prognosis after pelvic recurrence. Even with treatment, the median survival ranges from four
to eight months following diagnosis. Definitive therapy can prolong survival, but mostly provides significant
palliation of symptoms. Treatment is with systemic chemotherapy, local surgery, or RT [535].

822 Distant recurrence
Distant recurrence is seen in up to 50% of patients treated with cystectomy. Stage and nodal involvement are
risk factors [537]. Systemic recurrence is more common in locally advanced disease (pT3/4), ranging from 32 to
62%, and in patients with lymph node involvement (range 52-70%) [538].

The most likely sites for distant recurrence are lymph nodes, lungs, liver and bone. Nearly 90%
of distant recurrence appears within the first three years after RC, mainly in the first two years, although late
recurrence has been described after > 10 years. Median survival of patients with progressive disease treated
with platinum-based chemotherapy is 9-26 months [539-541].

Despite periodic monitoring, > 50% of metastases are diagnosed after symptom appearance.

The value of monitoring in diagnosis of asymptomatic metastases and its impact on survival is questionable.
Some studies have demonstrated no impact on survival despite using routine monitoring, although others
have suggested that diagnosis of asymptomatic metastases, especially in the lungs, improves survival [533,
534]. Consideration must also be given to the possibility of longer survival in patients with minimal metastatic
disease undergoing multimodal treatment, including metastasectomy. There are reports of survival rates of
28-33% at five years in patients undergoing resection of metastases after objective response to chemotherapy
[487, 494].

The incidence of new urethral tumours after RC is 1.5-6.0% in men, with a mean recurrence-free interval of
13.5-39.0 months and median survival of 28-38 months, of which > 50% die from systemic disease.
Secondary urethral tumours are likely to occur at one to three years after surgery. Prophylactic
urethrectomy at cystectomy is no longer justified in most patients. Independent predictors for urethral
recurrence are: cystectomy for NMIBC, prostate involvement, and history of recurrent NMIBC [535].

In women, the main risk factor is bladder neck disease. Many studies have demonstrated that the risk of

urethral recurrence after orthotopic diversion (0.9-4.0%) [542-545] is significantly less than after non-orthotopic
diversion (6.4-11.1%) [5636, 542, 544].
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There is limited data and agreement about urethral follow-up, with some recommending routine surveillance
with urethral wash and urine cytology [545], and others doubting the need for routine urethral surveillance [543,
546, 547]. Urethral washes and urine cytology do not appear to affect survival [546, 548]. However, there is a
significant survival advantage in men with urethral recurrence diagnosed asymptomatically vs. symptomatically,
so follow-up of the male urethra is indicated in patients at risk of urethral recurrence [535].

Treatment is influenced by local stage and grade of urethral occurrence:

. in urethral CIS, BCG instillations have success rates of 83% [545];

. in invasive disease, urethrectomy should be performed if the urethra is the only site of disease;
o in distant disease, systemic chemotherapy is indicated [549].

Upper urinary urothelial carcinomas (UTUC) occur in 1.8-6.0% of cases and represent the most common sites
of late recurrence (three years DFS following RC). Median OS is 10-55 months, and 60-67% of patients die of
metastatic disease [535].

A recent meta-analysis found that 38% of UTUC recurrence was diagnosed by follow-up
investigation, whereas in the remaining 62%, diagnosis was based on symptoms. When urine cytology was
used in surveillance, the rate of primary detection was 7% and 29.6% with UUT imaging [550]. This meta-
analysis concluded that patients with non-invasive cancer are twice as likely to have UTUC as patients with
invasive disease. Multifocality increases the risk of recurrence by threefold, while positive ureteral or urethral
margins increase the risk by sevenfold. Radical nephroureterectomy can prolong survival [551].

8.2.3 Summary of evidence and recommendations for specific recurrence sites
Site of recurrence Summary of evidence LE Recommendations GR
Local recurrence Poor prognosis. 2b Offer radiotherapy, chemotherapy |C
Treatment should be and possibly surgery as options
individualised depending on for treatment, either alone or in
the local extent of tumour. combination.
Distant recurrence Poor prognosis. 2b Offer chemotherapy as the C

first option, and consider
metastasectomy in case of unique
metastasis site.

Upper urinary tract Multifocal disease (NMIBC/ See EAU guidelines on Upper
recurrence CIS or positive ureteral Urinary Tract Carcinomas [1].
margins.
Secondary urethral tumour | Staging and treatment 8 Use local conservative treatment C
should be done as for for non-invasive tumour.
primary urethral tumour. Offer urethrectomy in isolated B
invasive disease.
Do not use urethral washes and A
cytology.

Although general recommendations are not advised based on high level of evidence, closer follow-up could
be considered in patients with locally advanced disease or lymph node involvement. The suggested follow-
up includes four-monthly CT scans during the first year, six-monthly until the 3rd year, and annual imaging
thereafter.

Patients with multifocal disease, NMIBC with CIS or positive ureteral margins are at higher risk of
developing UTUC which can develop late (> three years). In those cases, monitoring of the UUT is mandatory
during follow-up. Computed tomography is to be used to assess the UUT [550].

8.3 Follow-up of functional outcomes and complications
Apart from oncological surveillance, patients submitted for urinary diversion deserve functional follow-up.

Complications related to urinary diversion are detected in 45% of patients during the first five years follow-up.

This rate increases over time, and exceeds 54% after fifteen years follow-up. Therefore, long-term follow-up of
functional outcomes is desirable [535] (LE: 3), and may stop after fifteen years.

The functional complications are diverse and include: vitamin B12 deficiency, metabolic acidosis, worsening of
renal function, urinary infections, urolithiasis, stenosis of uretero-intestinal anastomosis, stoma complications
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in patients with ileal conduit, neobladder continence problems, and emptying dysfunction [535]. Especially
in women approximately two-thirds need to catheterise their neobladder, while almost 45% do not void
spontaneously at all [521]. Recently also a 21% increased risk of fractures was described as compared to no
cystectomy, due to chronic metabolic acidosis and subsequent long-term bone loss [552].
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1. INTRODUCTION

1.1 Aims and scope

The aim of these guidelines is to deliver current evidence-based information on the diagnosis and treatment of
patients with primary urethral carcinoma (UC). When the first carcinoma in the urinary tract is detected in the
urethra, this is defined as primary UC, in contrast to secondary UC, which presents as recurrent carcinoma

in the urethra after prior diagnosis and treatment of carcinoma elsewhere in the urinary tract. Most often,
secondary UC is reported after radical cystectomy for bladder cancer [1, 2] (see Chapter 7.4 of the EAU
Guidelines on Muscle-invasive and Metastatic Bladder Cancer [2] of the full text versions).

It must be emphasised that clinical guidelines present the best evidence available to the experts
but following guideline recommendations will not necessarily result in the best outcome. Guidelines can never
replace clinical expertise when making treatment decisions for individual patients, but rather help to focus
decisions - also taking personal values and preferences/individual circumstances of patients into account.

1.2 Panel composition

The EAU Guidelines Panel on Muscle-invasive and Metastatic Bladder Cancer (MIBC) is responsible for

this publication. This is an international multidisciplinary group of clinicians, including a pathologist, an
oncologist and a radiologist. Members of this panel have been selected based on their expertise to represent
the professionals treating patients suspected of harbouring urethral carcinoma. All experts involved in the
production of this document have submitted potential conflict of interest statements, which can be viewed on
the EAU Website Uroweb: www.uroweb.org/guidelines/primary-urethral-carcinoma/.

1.3 Publication history and summary of changes
The Primary Urethral Carcinoma Guidelines were first published in 2013 [3]. This is the first update of this
document.

1.3.1 Summary of changes

The literature for the complete document has been assessed and updated, where relevant.

Key changes for the 2015 publication:

° Evaluation of recent data on prognostic factors on oncologic outcomes in primary UC;

° Evaluation of recent data on the degree of concordance between clinical and pathologic staging;

° Evaluation of recent data on distal urethrectomy in men;

. Evaluation of recent data on the prognostic effect of multimodal treatment in advanced primary UC.

Conclusions and recommendations have been rephrased and added to throughout the document, with no
changes in the level of evidence (LE) and grade of recommendation (GR). These changes can be found in the
following sections:

6.2 Predictors of survival in primary urethral carcinoma
Summary of evidence LE
Risk factors for survival in primary UC are: age, race, tumour stage and grade, nodal stage, 3

presence of distant metastasis, histological type, tumour size, tumour location, concomitant
bladder cancer and type and modality of treatment.

71 Treatment of localised primary urethral carcinoma in males
Recommendation LE GR
Offer distal urethrectomy as an alternative to penile amputation in localised anterior & B
urethral tumours, if surgical margins are negative.

7.2.2 Radiotherapy

Recommendation LE GR
Offer local radiotherapy as an alternative to urethral surgery to women with localised |3 C
urethral tumours, but discuss local toxicity.
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7.3.2 Preoperative chemoradiotherapy in locally advanced squamous cell carcinoma of the urethra

Summary of evidence LE
In locally advanced UC, cisplatin-based chemotherapy with curative intent prior to surgery 4
improves survival compared to chemotherapy alone or surgery followed by chemotherapy.

In locally advanced squamous cell carcinoma (SCC) of the urethra, the prognostic role and 4

timing of surgery after completion of chemoradiotherapy is unclear.

Recommendations LE GR
Use cisplatinum-based chemotherapeutic regimens with curative intent prior to 4 C
surgery.

In locally advanced SCC of the urethra, offer the combination of curative radiotherapy | 4 C
with radiosensitising chemotherapy for genital preservation.

SCC = squamous cell carcinoma; UC = urethral carcinoma.

2. METHODS

21 Data identification

An updated systematic literature search was performed to identify studies reporting data on urethral
malignancies since the last search on October 15th 2012 until August 15th 2014. Medline was searched using
the controlled vocabulary of the Medical Subject Headings (MeSH) database, along with a free-text protocol,
using one or several combinations of the following terms: adenocarcinoma, adjuvant treatment, anterior,
chemotherapy, distal urethral carcinoma, lower, neoadjuvant, partial, penectomy, penile-preserving surgery,
posterior, primary, proximal urethral carcinoma, radiotherapy, recurrence, risk factors, squamous cell carcinoma,
survival, transitional cell carcinoma, urethra, urethrectomy, urethral cancer, urinary tract, and urothelial
carcinoma. No randomised controlled trials were identified and articles were selected based on study design,
treatment modality and long-term outcomes. Older studies (> 10 years) were considered if they contained
historically relevant data or in the absence of newer data.

Recommendations in this text are assessed according to their level of evidence (LE) and Guidelines are given

a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence [4]. Additional methodology information can be found in the
general Methodology section of this print, and online at the EAU website: http://uroweb.org/guidelines/. A list of
Associations endorsing the EAU Guidelines can also be viewed on line at the above address.

2.2 Review
This document was peer-reviewed prior to publication in 2015.

2.3 Future goals

The MIBC Guidelines Panel aim to systematically address the following key clinical topics for future updates of

the Primary Urethral Carcinoma Guidelines:

o Assessment of the accuracy of radiological imaging (MRI) for local staging of primary urethral carcinoma
and its predictive value on clinical decision-making;

o The (long-term) efficacy of urethral-sparing surgery and radiochemotherapy for genital preservation in
localized tumours;

o The prognostic impact of neoadjuvant and adjuvant treatment modalities in locally advanced disease;

o The prognostic significance of salvage treatment in locally recurrent primary urethral carcinoma.

These reviews will be performed using standard Cochrane systematic review methodology;
http://www.cochranelibrary.com/about/about-cochrane-systematic-reviews.html.
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3. EPIDEMIOLOGY, AETIOLOGY AND
PATHOLOGY

3.1 Epidemiology
Primary UC is considered a rare cancer, accounting for < 1% of all malignancies [5] (ICD-O3 topography code:
C68.0 [6)).

In early 2008, the prevalence of UC in the 27 EU countries was 4,292 cases with an estimated
annual incidence of 655 new cases [7]. The age-standardised ratio was 1.1 per million inhabitants (1.6/million in
men and 0.6/million in women; with a male to female ratio of 2.9) [7]. There were differences between European
regions; potentially caused by registration or classification [7]. Likewise, in an analysis of the Surveillance,
Epidemiology and End Results (SEER) database, the incidence of primary UC peaked in the > 75 years age
group (7.6/million). The age-standardised rate was 4.3/million in men and 1.5/million in women, and was almost
negligible in those aged < 55 years (0.2/million) [8].

3.2 Aetiology

For male primary UC, various predisposing factors have been reported, including urethral strictures [9, 10],
chronic irritation after intermittent catheterisation/urethroplasty [11-13], external beam irradiation therapy

[14], radioactive seed implantation [15], and chronic urethral inflammation/urethritis following sexually
transmitted diseases (i.e. condylomata associated with human papilloma virus 16) [16, 17]. In female UC,
urethral diverticula [18-20] and recurrent urinary tract infections [21] have been associated with primary urethral
carcinoma. Clear cell adenocarcinoma may also have a congenital origin [22, 23].

3.3 Histopathology

Both the Surveillance of Rare Cancers in Europe (RARECARE) project and SEER database have reported that
urothelial carcinoma of the urethra is the predominant histological type of primary urethral cancer (54-65%),
followed by SCC (16-22%) and adenocarcinoma (AC) (10-16%) [7, 8]. A recent SEER analysis of 2,065 men
with primary urethral cancer (mean age: 73 years) found that urothelial carcinoma was most common (78%),
and SCC (12%) and AC (5%) were significantly less frequent [24]. In women, a recent report of the Dutch
National Cancer Registry on primary urethral cancer reported that urothelial carcinoma occurred in 45% of
cases, followed by AC in 29%, SCC in 19%, and other histological entities in 6% [25].
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4. STAGING AND CLASSIFICATION SYSTEMS

4.1 Tumor, Node, Metastasis (TNM) staging system

In men and women, UC is classified according to the 7th edition of the TNM classification [6] (Table 4.1).
It should be noted that there is a separate TNM staging system for prostatic UC [6]. Of note, for cancers
occurring in urethral diverticulum, stage T2 is not applicable as urethral diverticula are lacking periurethral
muscle [26].

Table 4.1: TNM classification (7th edition) for UC [6].
Primary tumour stage is separated into UC and UC of the prostate

T - Primary Tumour (men and women)

Tx Primary tumour cannot be assessed

Tis Carcinoma in situ

TO No evidence of primary tumour

Ta Non-invasive papillary carcinoma

T Tumour invades subepithelial connective tissue

T2 Tumour invades any of the following structures: corpus spongiosum, prostate, peri-urethral muscle

T3 Tumour invades any of the following structures: corpus cavernosum, invasion beyond prostatic
capsule, anterior vaginal wall, bladder neck

T4 Tumour invades other adjacent organs

Primary tumour in prostatic urethra

Tx Primary tumour cannot be assessed

Tis pu Carcinoma in situ in the prostatic urethra
Tis pd Carcinoma in situ in the prostatic ducts

TO No evidence of primary tumour
T Tumour invades subepithelial connective tissue (only in case of concomitant prostatic urethral
involvement)
T2 Tumour invades any of the following structures: corpus spongiosum, prostatic stroma, periurethral
muscle
T3 Tumour invades any of the following structures: corpus cavernosum, beyond prostatic capsule,
bladder neck
T4 Tumour invades other adjacent organs
N - Regional Lymph Nodes
Nx Regional lymph nodes cannot be assessed
NO No regional lymph-node metastasis
N1 Metastasis in a single lymph node <2 cm in greatest dimension
N2 Metastasis in a single lymph node > 2 cm in greatest dimension or in multiple nodes
M - Distant Metastasis
Mx Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis
4.2 Tumour grade

The former World Health Organization (WHO) grading system of 1973 which differentiated urothelial carcinomas
into three different grades (G1-G3) has been replaced by the grading system of 2004 that differentiates
urothelial UC into papillary urothelial neoplasm of low malignant potential (PUNLMP), low grade and high
grade. Non-urothelial UC is graded by a trinomial system that differentiates between well-differentiated (G1),
moderately-differentiated (G2), and poorly-differentiated tumours (G3). Table 4.2 lists the different grading
systems according to the WHO 1973 and 2004 systems [27].
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Table 4.2: Histopathological grading of urothelial and non-urothelial primary UC [27]

Urothelial carcinoma

PUNLMP Papillary urothelial neoplasm of low malignant potential
Low grade Well differentiated
High grade Poorly differentiated

Non-urothelial UC

Gx Tumour grade not assessable

G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiated

Recommendation LE GR

Use the 2009 TNM classification and WHO 2004 grading system for pathological staging and |3 B
grading of primary urethral carcinoma.

TNM = Tumour, Node, Metastasis; WHO = World Health Organization.

5. DIAGNOSTIC EVALUATION AND STAGING

5.1 History

When becoming clinically apparent, most patients (45-57%) with primary UC present with symptoms
associated with locally advanced disease (T3/T4) [26-28]. At initial presentation visible haematuria or bloody
urethral discharge is reported in up to 62% of the cases. Further symptoms of locally advanced disease
include; an extraurethral mass (52%), bladder outlet obstruction (48%), pelvic pain (33%), urethrocutaneous
fistula (10%), abscess formation (5%) or dyspareunia [28].

5.2 Clinical examination

In men, physical examination should comprise palpation of the external genitalia for suspicious indurations or
masses and digital rectal examination [29]. In women, further pelvic examination with careful inspection and
palpation of the urethra should be performed, especially in those with primary onset of irritative or obstructive
voiding. In addition, bimanual examination, when necessary under general anaesthesia, should be performed
for local clinical staging and to exclude the presence of colorectal or gynaecological malignancies. Bilateral
inguinal palpation should be conducted to assess the presence of enlarged lymph nodes, describing location,
size and mobility [30].

5.3 Urinary cytology

The role of urinary cytology in primary UC is limited, and its sensitivity ranges between 55% and 59% [31].
Detection rates depend on the underlying histological entity. In male patients, the sensitivity for UC and SCC
was reported to be 80% and 50%, respectively, whereas in female patients sensitivity was found to be 77% for
SCC and 50% for UC.

5.4 Diagnostic urethrocystoscopy and biopsy

Diagnostic urethrocystoscopy and biopsy enables primary assessment of a urethral tumour in terms of
tumour extent, location and underlying histology [29]. To enable accurate pathological assessment of surgical
margins, biopsy sites (proximal/distal end) should be marked and sent together with clinical information to the
pathologist.

Careful cystoscopic examination is necessary to exclude the presence of concomitant bladder
tumours [3, 32]. A cold-cup biopsy enables accurate tissue retrieval for histological analysis and avoids artificial
tissue damage. In patients with larger lesions, transurethral resection (optionally in men under penile blood
arrest using a tourniquet) can be performed for histological diagnosis. In patients with suspected UC of the
prostatic urethra or ducts, resectoscope loop biopsy of the prostatic urethra (at 5 and 7 o’clock positions from
the bladder neck and distally around the area of the verumontanum) can contribute to an improved detection
rate [33].
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5.5 Radiological imaging

Radiological imaging of UC aims to assess local tumour extent and to detect lymphatic and distant metastatic
spread. For local staging, there is increasing evidence that magnetic resonance imaging (MRI) is an accurate
tool for monitoring tumour response to neoadjuvant chemoradiotherapy and evaluating the extent of local
disease prior to exenterative surgery [34]. Imaging for regional lymph node metastases should concentrate on
inguinal and pelvic lymph nodes, using either MRI or CT. Distant staging should concentrate on chest and liver,
with CT of the thorax and abdomen in all patients with invasive disease (> cT1NOMO) [34-38]. If imaging of the
remainder of the urothelium is required, then CT should include CT urography with an excretory phase [39].

5.6 Regional lymph nodes
Enlarged lymph nodes in UC often represent metastatic disease [40, 41]. In men, lymphatics from the anterior
urethra drain into the superficial- and deep inguinal lymph nodes and subsequently to the pelvic (external,
obturator and internal iliac) lymph nodes. Conversely, lymphatic vessels of the posterior urethra drain into
the pelvic lymph nodes. In women, the lymph of the proximal third drains into the pelvic lymph node chains,
whereas the distal two-thirds initially drain into the superficial- and deep inguinal nodes [42, 43].

Nodal control in UC can be achieved either by regional lymph node dissection [29], radiotherapy
[44] or chemotherapy [40]. Currently, there is still no clear evidence to support prophylactic bilateral inguinal
and/or pelvic lymphadenectomy in all patients with UC. However, in patients with clinically enlarged inguinal/
pelvic lymph nodes or invasive tumours, regional lymphadenectomy should be considered for initial treatment
because cure might still be achievable with limited disease [29].

Summary of evidence LE
Patients with clinically enlarged inguinal or pelvic lymph nodes often exhibit pathological lymph node |3
metastasis.

Recommendations LE GR
Use urethrocystoscopy with biopsy and urinary cytology to diagnose urethral carcinoma.
Assess the presence of distant metastases by CT of the thorax and abdomen

Use pelvic MRI to assess the local extent of urethral tumour (mapping tumour extension).

W W |w
[veRiesijvs)

CT = computed tomography; MRI = magnetic resonance imaging.

6. PROGNOSIS

6.1 Long-term survival after primary urethral carcinoma

According to the RARECARE project, the mean 1- and 5-year overall survival (OS) in patients with UC in Europe
is 71% and 54%, respectively [7]. With longer follow-up, a SEER analysis of 1,615 cases reported median 5-
and 10-year OS rates of 46% and 29%, respectively. Cancer-specific survival (CSS) at 5 and 10 years was 68%
and 60%, respectively [8].

6.2 Predictors of survival in primary urethral carcinoma

In Europe, mean 5-year OS does not substantially differ between the sexes [7]. Predictors of decreased survival
in patients with primary UC are:

o advanced age (> 65 years) and black race [7, 45];

o stage, grade, nodal involvement [41] and metastasis [24];

° tumour size and proximal tumour location [24];

o extent of surgical treatment and treatment modality [24, 45];

. underlying histology [7, 25, 45];

. presence of concomitant bladder cancer [32].

Some limitations have to be taken into account in the interpretation of these results. In the Dutch study, the
numbers were low (n = 91) [26]. In the large SEER database (n = 2,046), therapy is not well specified in relation
to survival [25]. Finally, in contrast to the RARECARE project [7], the opposite findings were reported in the
SEER database in relation to the role of histology on survival in male patients [45].
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Summary of evidence LE

Risk factors for survival in primary UC are: age, race, tumour stage and grade, nodal stage, presence |3
of distant metastasis, histological type, tumour size, tumour location, concomitant bladder cancer and
type and modality of treatment.

7. DISEASE MANAGEMENT

71 Treatment of localised primary urethral carcinoma in males

Previously, treatment of male anterior UC has followed the procedure for penile cancer, with aggressive surgical
excision of the primary lesion with a wide safety margin [29]. Distal urethral tumours exhibit significantly
improved survival rates compared with proximal tumours [46]. Therefore, optimising treatment of distal UC has
become the focus of clinicians to improve functional outcome and quality of life, while preserving oncological
safety. A retrospective series found no evidence of local recurrence, even with < 5 mm resection margins
(median follow-up: 17-37 months), in men with pT1-3N0-2 anterior UC treated with well-defined penis-
preserving surgery and additional iliac/inguinal lymphadenectomy for clinically suspected lymph node disease
[47]. This suggests that prognosis is mainly determined by nodal stage. Similar results for the feasibility of
penile-preserving surgery have also been reported in a recent series [48].

Summary of evidence LE

In distal urethral tumours performing a partial urethrectomy with a minimal safety margin does not 3
increase the risk of local recurrence.

Recommendation LE GR

Offer distal urethrectomy as an alternative to penile amputation in localised anterior urethral & B
tumours, if surgical margins are negative.

7.2 Treatment of localised urethral carcinoma in females

7.2.1 Urethrectomy and urethra-sparing surgery

In women with localised UC, to provide the highest chance of local cure, primary radical urethrectomy should
remove all the periurethral tissue from the bulbocavernosus muscle bilaterally and distally, with a cylinder of
all adjacent soft tissue up to the pubic symphysis and bladder neck. Bladder neck closure via an appendico-
vesicostomy for primary anterior urethral lesions has been shown to provide satisfactory functional results in
women [29].

Recent series have reported outcomes in women with mainly anterior UC undergoing primary
treatment with urethra-sparing surgery or radiotherapy, compared to primary urethrectomy, with the aim of
maintaining integrity and function of the lower urinary tract [49-51]. In long-term series with a median follow-up
of 153-175 months, local recurrence rates in women undergoing partial urethrectomy with intraoperative frozen
section analysis were 22-60%, and distal sleeve resection of > 2 cm resulted in secondary urinary incontinence
in 42% of patients who required additional reconstructive surgery [50].

Ablative surgical techniques, i.e., transurethral resection (TUR) or laser, used for small distal UC,
have also resulted in a considerable local failure rate of 16%, with a CSS rate of 50%. This emphasises the
critical role of local tumour control in women with distal UC to prevent local and systemic progression [49].

7.2.2 Radiotherapy

In women, radiotherapy was investigated in several older long-term series with a medium follow-up of 91-105
months [44, 47]. With a median cumulative dose of 65 Gy (range: 40-106 Gy), the 5-year local control rate was
64% and 7-year CSS was 49% [44]. Most local failures (95%) occurred within the first two years after primary
treatment [47]. The extent of urethral tumour involvement was found to be the only parameter independently
associated with local tumour control but the type of radiotherapy (external beam radiotherapy [EBRT] vs.
interstitial brachytherapy) was not [44]. In one study, the addition of brachytherapy to EBRT reduced the risk of
local recurrence by a factor of 4.2 [52]. Of note, pelvic toxicity in those achieving local control was considerable
(49%), including urethral stenosis, fistula, necrosis, and cystitis and/or haemorrhage, with 30% of the reported
complications graded as severe [44].
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Summary of evidence LE
In anterior tumours, urethra-sparing surgery and local radiotherapy represent alternatives to primary 3
urethrectomy but are associated with increased risk of tumour recurrence and local toxicity.

Recommendations LE GR
Offer urethra-sparing surgery as an alternative to primary urethrectomy to women with anterior |3 B
urethral tumours, if negative surgical margins can be achieved intraoperatively.

Offer local radiotherapy as an alternative to urethral surgery to women with localised urethral 3 C
tumours, but discuss local toxicity.

7.3 Multimodal treatment in advanced urethral carcinoma in both genders

7.3.1 Preoperative platinum-based chemotherapy

Recent retrospective studies have reported that modern platinum-based polychemotherapeutic regimens are
effective in advanced primary UC, providing prolonged survival even in lymph-node-positive disease. Moreover,
they have emphasised the critical role of surgery after chemotherapy for achieving long-term survival in patients
with locally advanced UC.

In a series of 39 patients treated with perioperative platinum-based chemotherapy for advanced
primary UC, preoperative chemotherapy was found to be associated with improved progression-free and OS
compared to surgery followed by adjuvant chemotherapy [53]. Another series reported outcomes in 44 patients
with advanced primary UC treated with specific cisplatin-based polychemotherapeutic regimens according to
the underlying histology. The overall response rate for the various regimens was 72% and the median OS 32
months. Patients who underwent surgery after chemotherapy had significantly improved OS compared with
those who were managed with chemotherapy alone [40].

7.3.2 Preoperative chemoradiotherapy in locally advanced squamous cell carcinoma of the urethra
The clinical feasibility of preoperative local radiotherapy with concurrent radiosensitising chemotherapy as

an alternative to surgery in locally advanced SCC has been reported in several recent series. This approach
offers a potential for genital preservation [53-58]. The largest and recently updated series reported outcomes
in 25 patients with primary locally advanced SCC of the urethra treated with two cycles of 5-fluorouracil and
mitomycin C with concurrent EBRT. A complete response to primary chemoradiotherapy was observed in
~80%. The 5-year overall- and disease-specific survival was 52% and 68%, respectively. In this updated
series, salvage surgery initiated only in non-responders or in case of local failure was not reported to be
associated with improved survival [54].

Summary of evidence LE
In locally advanced UC, cisplatin-based chemotherapy with curative intent prior to surgery improves |4
survival compared to chemotherapy alone or surgery followed by chemotherapy.
In locally advanced SCC of the urethra, the prognostic role and timing of surgery after completion of |4
chemoradiotherapy is unclear.

Recommendations LE GR
Discuss treatment of patients with locally advanced urethral carcinoma within a 4 A
multidisciplinary team of urologists, radio-oncologists and oncologists.

Use cisplatinum-based chemotherapeutic regimens with curative intent prior to surgery. 4 C
In locally advanced SCC of the urethra, offer the combination of curative radiotherapy with 4 C
radiosensitising chemotherapy for genital preservation.

SCC = squamous cell carcinoma

7.4 Treatment of urothelial carcinoma of the prostate

Local conservative treatment with extensive TUR and subsequent Bacille-Calmette-Guérin (BCG) instillation

is effective in patients with Ta or Tis prostatic UC [59, 60]. Likewise, patients undergoing TUR of the prostate
prior to BCG experience improved complete response rates compared with those who do not (95% vs. 66%)
[61]. Risk of understaging local extension of prostatic urethral cancer at TUR is increased, especially in patients
with ductal or stromal involvement [62]. In smaller series, response rates to BCG in patients with prostatic

duct involvement have been reported to vary between 57 and 75% [59, 63]. Some earlier series have reported
superior oncological results for the initial use of radical cystoprostatectomy as a primary treatment option in
patients with ductal involvement [64, 65]. In 24 patients with prostatic stromal invasion treated with radical
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cystoprostatectomy, a lymph node mapping study found that 12 patients had positive lymph nodes, with an
increased proportion located above the iliac bifurcation [66].

Summary of evidence LE

Patients undergoing transurethral resection of the prostate for prostatic urothelial carcinoma prior to 3
BCG treatment show superior complete response rates compared to those who do not.

Recommendations LE GR
Offer a urethra-sparing approach with TUR and BCG to patients with non-invasive urethral & C
carcinoma or carcinoma in situ of the prostatic urethra and prostatic ducts.

In patients with non-invasive UC or carcinoma in situ, perform a prior TUR of the prostate to 8 C
improve response to BCG.

In patients not responding to BCG, or in patients with extensive ductal or stromal involvement, |3 C
perform a cystoprostatectomy with extended pelvic lymphadenectomy.

BCG = Bacille-Calmette-Guérin; TUR = transurethral resection

8. FOLLOW-UP

Given the low incidence of primary urethral cancer, follow-up has not been investigated systematically so far.
Therefore, it seems reasonable to tailor surveillance regimens according to patients’ individual risk factors (see
Chapter 6.2). In patients undergoing urethra-sparing surgery, it seems prudent to advocate a more extensive
follow-up with urinary cytology, urethrocytoscopy and cross-sectional imaging despite the lack of specific data.
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1. INTRODUCTION

1.1 Aims and scope
The European Association of Urology (EAU) Prostate Cancer (PCa) Guidelines Panel have prepared this
guidelines document to assist medical professionals in the evidence-based management of PCa.

It must be emphasised that clinical guidelines present the best evidence available to the experts
but following guideline recommendations will not necessarily result in the best outcome. Guidelines can never
replace clinical expertise when making treatment decisions for individual patients, but rather help to focus
decisions - also taking personal values and preferences/individual circumstances of patients into account.

1.2 Panel composition
The PCa Guidelines Panel consists of an international multidisciplinary group of urologists, radiation
oncologists, medical oncologists, a radiologist, a pathologist and a patient representative.

Section 6.3: Treatment - Definitive Radiotherapy, has been developed jointly with the European
Society for Radiotherapy & Oncology (ESTRO). Representatives of ESTRO in the EAU PCa Guidelines Panel are
(in alphabetical order): Prof.Dr. M. Bolla, Dr. A. Henry, Prof.Dr. M. Mason and Prof.Dr. T. Wiegel.

All experts involved in the production of this document have submitted potential conflict of
interest statements which can be viewed on the EAU Website Uroweb: http://uroweb.org/guideline/prostate-
cancer/?type=panel.

1.2.1 Acknowledgement

The EAU PCa Guidelines Panel are most grateful for the support and considerable expertise provided by
Prof.Dr. J-P. Droz, Emeritus Professor of Medical Oncology (Lyon, France) on the topic of ‘Management of
PCa in senior adults’. As a leading expert in this field, and prominent member of the International Society of
Geriatric Oncology, his contribution has been invaluable.

1.3 Available publications

A quick reference document (Pocket guidelines) is available, both in print and in a number of versions for
mobile devices. These are abridged versions which may require consultation together with the full text version.
Several scientific publications are available [1, 2] as are a number of translations of all versions of the PCa
Guidelines. All documents can be accessed on the EAU website: http://uroweb.org/guideline/prostate-cancer/.

14 Publication history and summary of changes

1.4.1 Publication history

The EAU PCa Guidelines were first published in 2001. This 2016 document presents a full update of the 2015
full text document.

1.4.2 Summary of changes
New and relevant evidence has been identified, collated and appraised through a structured assessment of the
literature and incorporated in all chapters of the 2016 EAU PCa Guidelines.

Key changes for the 2016 print:

. Chapter 4 - Classification and staging systems, the new 2014 International Society of Urological
Pathology (ISUP) Consensus Conference findings have been included.

. Section 5.2.4 Diagnosis - The role of imaging; the key findings of the systematic review on the
performance of prostate pre-biopsy multi parametric MRI in predicting prostate biopsy results, have been
included [3]. The recommendations have been adapted accordingly.

. Section 6.2 - Radical prostatectomy, a new Section 6.2.6 - Indication and extent of pelvic lymph node
dissection has been included.

. Section 6.4 - Options other than surgery and radiotherapy for the primary treatment of localised PCa, has
been revised and restructured.

U Section 6.6 - Treatment: Metastatic PCa, has been completely revised.

U Section 6.10 - Treatment of PSA-only recurrence after treatment with curative intent,

o  Section 6.10.5.2 - Hormonal therapy; the key findings of a systematic review on ‘The role of
hormonal treatment in PCa patients with non-metastatic disease recurrence after local curative
treatment’ [4] have been included.

. Section 6.10.11 - Salvage lymph node dissection has been included as a new topic.

. Section 6.11 -Treatment: Castration-resistant PCa (CRPC), has been completely revised.

Changed recommendations and evidence summaries can be found in sections:
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5.1.1 Guidelines for screening and early detection

Recommendation LE GR
Do not subject men to PSA testing without counselling on the potential risks and 3 B
benefits.

PSA = prostate-specific antigen.

5.3.5 Guidelines for staging of PCa
Intermediate-risk PCa LE GR
In predominantly Gleason pattern 4, metastatic screening, include at least a cross- 2a A
sectional abdominopelvic imaging, and a CT/MRI and bone-scan for staging
purposes.
In predominantly Gleason pattern 4, use prostate mpMRlI for local staging and 2b A

metastatic screening.

High-risk localised PCa/ High-risk locally advanced PCa LE GR
Perform metastatic screening including at least cross-sectional abdominopelvic 2a A
imaging and a bone-scan.

mpMRI = multiparametric magnetic resonance imaging; CT = computed tomography.

6.4.5 Summary of evidence and guidelines for experimental therapeutic options to treat clinically
localised PCa

Summary of evidence LE

The available short-term data does not prove equivalence. 2b

There is no reliable long-term comparative data to indicate that CSAP or HIFU leads to 3

equivalent oncological outcomes compared with radical prostatectomy or EBRT.

PSA nadir values after ablative therapies may have prognostic value. 3

Focal therapy of any sort appears promising but remains investigational, with uncertainties 3

surrounding follow-up and re-treatment criteria.

Recommendation LE GR
Only offer cryotherapy and HIFU within a clinical trial setting. 3 B
HIFU = high-intensity focused ultrasound.

6.6.7 Guidelines for hormonal treatment of metastatic prostate cancer
Recommendation LE GR
In newly diagnosed M1 patients, offer castration combined with docetaxel, provided | 1a A
patients are fit enough to receive chemotherapy.

6.10.4.6 Guidelines for imaging in patients with biochemical failure

PSA recurrence after RT LE GR
Choline PET/CT imaging is recommended to rule out lymph nodes or distant 2b B

metastases in patients fit enough for curative salvage treatment
PET/CT = positon emission tomography/computed tomography.

6.10.11.1  Guidelines for salvage lymph node dissection

Recommendation GR
Discuss salvage LND with men experiencing nodal recurrence after local treatment
but it should be considered experimental and biochemical recurrence after salvage
LND occurs in the majority of cases.

LND = lymph node dissection.
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6.11.10 Summary of evidence and recommendation for life-prolonging treatments of mCRPC

Summary of evidence LE
No clear-cut recommendation can be made for the most effective drug for secondary 3
treatment (i.e. hormone therapy or chemotherapy) as no clear predictive factors exist.

2. METHODS

21 Data identification
For the 2016 PCa Guidelines, new and relevant evidence has been identified, collated and appraised through a
structured assessment of the literature.

A broad and comprehensive literature search, covering all sections of the PCa Guidelines was
performed. The search was limited to studies representing only high levels of evidence (i.e. systematic reviews
with meta-analysis, randomised controlled trials, and prospective comparative studies) published in the English
language. Databases searched included Medline, EMBASE and the Cochrane Libraries, covering a time frame
between January 1st 2014 to April 24th 2015. A total of 1,792 unique records were identified, retrieved and
screened for relevance. A detailed search strategy is available online: http://uroweb.org/guideline/prostate-
cancer/?type=appendices-publications.

Specific sections of the text have been updated based on a systematic review questions prioritised by the
Guidelines Panel. These reviews were performed using standard Cochrane systematic review methodology;
http://www.cochranelibrary.com/about/about-cochrane-systematic-reviews.html:

. Section 5.2.4.2 - Multiparametric MRl (mpMRI)
What is the performance of prostate pre-biopsy multi parametric MRI in predicting prostate biopsy
results? [3].

. Section 6.10.5.2 - Hormonal therapy
The role of hormonal treatment in PCa patients with non-metastatic disease recurrence after local curative
treatment: A systematic review [4].

Recommendations in this text are assessed according to their level of evidence (LE) and Guidelines are given
a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence (2). Additional methodology information can be found in the
general Methodology section of this print, and online at the EAU website: http://uroweb.org/guidelines/.

A list of Associations endorsing the EAU Guidelines can also be viewed on line at the above address. In
addition, the International Society of Geriatric Oncology (SIOG) and the European Society for Radiotherapy &
Oncology (ESTRO) have endorsed the PCa Guidelines.

2.2 Review

The following sections were subjected to peer review prior to publication:
. 6.6. Treatment - Metastatic prostate cancer;

o 6.11. Treatment - Castration-resistant prostate cancer (CRPC).

2.3 Future goals
The results of ongoing and new systematic reviews will be included in the 2017 update of the PCa Guidelines.

Ongoing systematic reviews include:

o What is the performance of prostate pre-biopsy multi parametric MRI in predicting prostate biopsy
results? [3].

o Antibiotic prophylaxis for prostate biopsies: Risk factors for infection - what is the optimal antibiotic
prophylaxis?

. What are the benefits and harms of extended, limited or no lymph node dissection during radical
prostatectomy for prostate cancer? [5];

o How does biochemical recurrence following curative treatment for prostate cancer impact on overall
survival, cancer-specific survival and development of metastatic disease? [6].
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3. EPIDEMIOLOGY AND AETIOLOGY

3.1 Epidemiology

Prostate cancer is the most common non-skin cancer in elderly males (> 70 years of age) in Europe. It is a
major health concern, especially in developed countries with a greater proportion of elderly men in the general
population. The incidence is highest in Northern and Western Europe (> 200 per 100,000 men), while rates in
Eastern and Southern Europe have showed a continuous increase [7]. There is a survival difference between
men diagnosed in Eastern Europe and those in the rest of Europe [8]. Overall, during the last decade, the
5-year relative survival percentages for PCa steadily increased from 73.4% in 1999-2001 to 83.4% in 2005-
2007 [8].

With the expected increase in the life expectancy of men and the subsequent rise in the incidence
of PCa, the disease’s economic burden in Europe is also expected to increase. It is estimated that the total
economic costs of PCa in Europe exceed € 8.43 billion [9], with a high proportion of the costs occurring in
the first year after diagnosis. In European countries with available data (UK, Germany, France, ltaly, Spain, the
Netherlands), this amounted to € 106.7-179.0 million for all PCa patients diagnosed in 2006.

3.2 Risk factors and chemoprevention

Epidemiological studies have shown strong evidence for a genetic predisposition to PCa, based on two of the
most important factors, racial/ethnic background and family history [10, 11]. Genome-wide association studies
have identified 100 common suseptibility loci who contribute to the risk for PCa [12].

A small subpopulation of men with PCa (about 9%) have true hereditary PCa. This is defined as three or
more affected relatives, or at least two relatives who have developed early-onset disease, i.e. before the age
of 55 [11]. More than 70 PCa susceptibility loci, explaining ~30% of the familial risk for this disease, have
been identified [13]. Patients with hereditary PCa usually have a disease onset six to seven years earlier than
spontaneous cases, but do not differ in other ways [11].

The frequency of incidentally- and autopsy-detected cancers is roughly the same in different parts of the world
[14]. This finding is in sharp contrast to the incidence of clinical PCa, which varies widely between different
geographical areas, being high in the USA and Northern Europe and low in South-East Asia. If Japanese men
move from Japan to Hawaii, their risk of PCa increases. If they move to California their risk increases even
more, approaching that of American men [15].

These findings indicate that exogenous factors affect the risk of progression from so-called latent PCa to
clinical PCa. Factors such as diet, sexual behaviour, alcohol consumption, exposure to ultraviolet radiation,
chronic inflammation [16, 17] and occupational exposure have all been discussed as being aetiologically
important [17]. Prostate cancer ought to be an ideal candidate for exogenous preventive measures, such as
dietary and pharmacological prevention, due to the following specific features:

. high prevalence;

. long latency;

. endocrine dependency;

. availability of serum markers (prostate-specific antigen [PSA]);

o the histological precursor lesion prostatic intraepithelial neoplasia [16].

However, there is currently no strong evidence to suggest that dietary interventions can reduce the risk of PCa.
Data from the European Prospective Investigation into Cancer and Nutrition (EPIC) showed a weak correlation
between insulin-like growth factor-I (IGF-1) levels and high intake of protein form dairy products and an
increased risk of PCa [18]. The outcome of the Selenium and Vitamin E Cancer Prevention Trial (SELECT) was
negative, and therefore vitamin E and selenium are not recommended for the prevention of PCa [19]. Similarly,
a meta-analysis of eight randomised controlled trials (RCTs) comparing lycopene with placebo did not identify a
significant decrease in the incidence of PCa [20].

Metabolic syndrome is weakly and non-significantly associated with the risk of PCa, but associations vary with
geography. Among single components of the syndrome (body mass index, dysglycaemia or dyslipidaemia, high
triglycerides, low high-density lipoprotein (HDL) cholesterol) only hypertension and waist circumference
> 102 cm were associated with a significantly greater risk of PCa, increasing the risk by 15% (p = 0.035) and
56% (p = 0.007), respectively [21]. Currently, there are no data to suggest that medical intervention would
effectively reduce progression of PCa.

The role of medication in the development of PCa has been investigated in several subgroups. A
recent study in hypogonadal men receiving testosterone therapy did not show an increased risk of PCa [22].
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Furthermore there are conflicting data about the use of aspirin or non-steroidal anti-inflammatory drugs and the
risk of PCa [23, 24].

Several 5-alpha-reductase inhibitors (5-ARIs) have been studied to assess their effect on reducing the risk
of developing PCa. Although it seems that 5-ARIs have a potential benefit in preventing or delaying the
development of PCa (~25%, for Gleason 6 cancer only), this must be weighed against treatment-related side
effects as well as the potential increased risk of high-grade PCa [25-27]. None of the available 5-ARIs have
been approved for this indication.

Several studies have been published on a putative correlation between statin use and PCa
incidence: a recent meta-analysis and the results of the REDUCE study did not confirm a preventive effect of
statins on PCa risk [21, 28].

In summary, hereditary factors are important in determining the risk of developing clinical PCa, while
exogenous factors may have an important impact on the risk of progression. There is, as yet, insufficient
evidence to recommend lifestyle changes (such as a reduced intake of animal fat and an increased intake of
fruit, cereals and vegetables) in order to decrease the risk. But such lifestyle modifications might be associated
with other non-specific benefits and must therefore be encouraged.

3.2.1 Guideline for preventative measures
At this moment in time no definitive recommendation can be provided for preventive measures due to the lack
of conclusive data.

4. CLASSIFICATION AND STAGING SYSTEMS

41 Classification

The objective of a tumour classification system is to combine patients with a similar clinical outcome. This
allows for the design of clinical trials on relatively homogeneous patient populations, the comparison of clinical
and pathological data obtained from different hospitals across the world and to make recommendations on
their treatment. Throughout this Guideline the 2009 Tumour, Node, Metastasis classification for staging of PCa
(Table 4.1.1) [29] and the EAU risk group classification essentially based on D’Amico’s classification system for
PCa is used (Table 4.1.2) [30]. The latter classification is based on the grouping of patients with a similar risk of
biochemical recurrence (BCR) after surgery or external beam radiotherapy (EBRT).
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Table 4.1.1: Tumour Node Metastasis (TNM) classification of PCa [29]

T - Primary tumour

X Primary tumour cannot be assessed
TO No evidence of primary tumour
T Clinically inapparent tumour not palpable or visible by imaging
T1a  Tumour incidental histological finding in 5% or less of tissue resected
T1b  Tumour incidental histological finding in more than 5% of tissue resected
T1c  Tumour identified by needle biopsy (e.g. because of elevated prostate-specific antigen (PSA)
level)
T2 Tumour confined within the prostate'
T2a  Tumour involves one half of one lobe or less
T2b  Tumour involves more than half of one lobe, but not both lobes
T2c  Tumour involves both lobes
T3 Tumour extends through the prostatic capsule?
T3a  Extracapsular extension (unilateral or bilateral) including microscopic bladder neck involvement
T3b  Tumour invades seminal vesicle(s)
T4 Tumour is fixed or invades adjacent structures other than seminal vesicles: external sphincter, rectum,
levator muscles, and/or pelvic wall

N - Regional lymph nodes®

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis*

M - Distant metastasis®

MX Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis
M1a Non-regional lymph node(s)
M1b  Bone(s)
M1ic  Other site(s)

T Tumour found in one or both lobes by needle biopsy, but not palpable or visible by imaging, is classified as
Tic.

2 Invasion into the prostatic apex, or into (but not beyond) the prostate capsule, is not classified as pT3, but as
pT2.

3 The regional lymph nodes are the nodes of the true pelvis, which essentially are the pelvic nodes below the
bifurcation of the common iliac arteries.

4 Laterality does not affect the N-classification.

5 When more than one site of metastasis is present, the most advanced category should be used.

4.2 Gleason score and ISUP 2014 grade groups
The (2005 ISUP modified) Gleason score of biopsy-detected PCa comprises the Gleason grade or the
most extensive (primary pattern) pattern, plus the second most common pattern (secondary pattern), if two
are present. If one pattern is present, it needs to be doubled to yield the Gleason score. For three grades,
the Gleason score comprises the most common grade plus the highest grade, irrespective of its extent.
When a carcinoma is largely grade 4/5, identification of < 5% of Gleason grade 2 or 3 glands should not be
incorporated in the Gleason score. A Gleason score < 4 should not be given based on prostate biopsies [31].
In addition to reporting of the carcinoma features for each biopsy, an overall (or global) Gleason score based
on the carcinoma-positive biopsies can be provided. The 2014 ISUP Gleason grading conference of prostatic
carcinoma [32, 33] has introduced the concept of the grade groups of PCa, in order to:
1. align the PCa grading with the grading of other carcinomas;
2.  eliminate the anomaly that the most highly differentiated PCas have a Gleason score 6;
3.  to further codify the clinically highly significant distinction between Gleason score 7 (3 + 4) and

7 (4 + 3) PCa.

The grade groups represent a compression of Gleason scores < 6 in grade group 1 and Gleason scores 9-10 in

grade group 5, whereas Gleason score 7 is expanded to grade group 2, i.e. 7 (3 + 4) and grade group 3,
i.e. 7 (4 + 3). The ISUP 2014 prostate cancer grade groups therefore range from 1-5, see table 4.2.1.
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Table 4.2.1 International Society of Urological Pathology 2014 grade groups

Gleason score Grade group
2-6 1
7(3+4) 2
74 +3) 3
8@4+4)or(3+5)or(5+3 4
9-10 5

Table 4.2.2: EAU risk groups for biochemical recurrence of localised and locally advanced prostate

cancer
Low-risk Intermediate-risk | High-risk
Definition PSA<10ng/mL PSA10-20ng/mL |PSA>20ng/mL any PSA
and GS <7 orGS7 orGS>7 any GS cT3-4 or cN+
and cT1-2a orcT2b or cT2c
Localised Locally advanced

PSA = prostate-specific antigen.

5. DIAGNOSTIC EVALUATION

5.1 Screening and early detection

Population or mass screening is defined as the systematic examination of asymptomatic men (at risk) and is
usually initiated by health authorities. In contrast, early detection or opportunistic (ad-hoc) testing consists
of individual case findings, which are initiated by the man being tested (patient) and/or his physician. The
co-primary objectives of both strategies are:

. reduction in mortality due to PCa;

. at least, a maintained quality of life (QoL) as expressed by QolL-adjusted gain in life years (QUALYS).

Prostate cancer mortality trends range widely from country to country in the industrialised world [34]. Mortality
due to PCa has decreased in most Western countries but the magnitude of the reduction varies between
countries. The reduced mortality rate seen recently in the USA is considered to be partly due to a widely
adopted aggressive PCa screening policy [35]. However, there is still no level 1 evidence that PSA mass
screening is cost-effective in reducing PCa mortality [36].

Currently, screening for PCa is one of the most controversial topics in the urological literature [37]. Three large
prospective RCTs published data on screening in 2009 [38-40]. Heated discussions and debates resulted in
many conflicting positions and policy papers. Some authors argue that the use of current American Urological
Association (AUA) guidelines [41] or the U.S. Preventive Services Task Force recommendations for screening
[42] may lead to a substantial number of men with aggressive disease being missed [43, 44]. Recently a
comparison of systematic and opportunistic screening suggested over-diagnosis and mortality reduction in
the systematic screening group compared to a higher over-diagnosis with a marginal survival benefit at best, in
the opportunistic screening regimen [45]. The potential impact of this topic would necessitate the highest level
of evidence produced through a systematic literature search of all published trials or cohorts summarised in

a meta-analysis. Subgroup analyses of cohorts that are part of large trials, or mathematical projections alone,
cannot provide the quality of evidence needed to appropriately address this clinical question.

A Cochrane review published in 2013 [36], which has been updated since [46] presents the main overview. The

findings of the updated publication (based on a literature search until April 3, 2013) are almost identical to the

2013 review:

o Screening is associated with an increased diagnosis of PCa (RR: 1.3; 95% CI: 1.02-1.65).

. Screening is associated with detection of more localised disease (RR: 1.79; 95% CI: 1.19-2.70) and less
advanced PCa (T3-4, N1, M1) (RR: 0.80; 95% CI: 0.73-0.87).

. From the results of five RCTs, randomising more than 341,000 men, no PCa-specific survival benefit was
observed (RR: 1.00; 95% CI: 0.86-1.17). This was the main endpoint in all these trials.
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. From the results of four available RCTs, no overall survival (OS) benefit was observed
(RR: 1.00; 95% CI: 0.96-1.03).

Moreover, screening was associated with minor and major harms such as over-diagnosis and over-treatment.
Surprisingly, the diagnostic tool (i.e. the biopsy) was not associated with any mortality in the selected papers,
which is in contrast with other known data [26, 27].

The impact on the patient’s overall QoL is still unclear [47-49], but screening has never been shown
to be detrimental at population level. All these findings have led to strong advice against systematic population-
based screening in all countries, including Europe.

Since 2013, the European Randomized Study of Screening for Prostate Cancer (ERSPC) data have been
updated with 13 years of follow up (see Table 5.1.1) [50]. The key message is that with extended follow up, the
mortality reduction remains unchanged (21%, and 29% after noncompliance adjustment). However the number
needed to screen and to treat is decreasing, and is now below the number needed to screen observed in
breast cancer trials [51].

Table 5.1.1 Follow-up data from the ERSPC study [50]

Years of follow-up Number needed to screen Number needed to treat
9 1,410 48
11 979 35
13 781 27

An individualised risk-adapted strategy for early detection might be offered to a well-informed man with at least
10-15 years of life expectancy. However, this approach may still be associated with a substantial risk of over-
diagnosis. It is therefore important to carefully identify the patient cohorts likely to benefit most from individual
early diagnosis, taking into account the potential balances and harms involved.

Men at elevated risk of having PCa are those > 50 years, or with a family history of PCa (both
paternal and maternal [52]) and age > 45 years, or African-Americans [53]. In addition, men with a PSA
> 1 ng/mL at 40 years and > 2 ng/mL at 60 years [54, 55] are also at increased risk of PCa metastasis or death
several decades later. The long-term survival and QoL benefits of such an approach remains to be proven at a
population level. Recently, as for breast cancer, a genetic abnormality likely to be associated with an increased
risk has been shown prospectively, especially for BRCA2 [56]. Several new biological markers such as
TMPRSS2-Erg fusion, PCAS3, kallikreines [57, 58] or several genetic markers [59-62] have been shown to add
sensitivity and specificity on top of PSA, lowering over-diagnosis. At this time there is too limited data to base a
recommendation on. Also a population-based survival benefit has not yet been demonstrated.

Risk calculators may be useful in helping to determine (on an individual basis) what the potential risk of cancer

may be, thereby reducing the number of unnecessary biopsies. Several tools developed from cohort studies

are available:

. from the PCPT cohort: PCPTRC 2.0 http://deb.uthscsa.edu/URORiskCalc/Pages/calcs.jsp;

. from the ERSPC cohort: http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-
calculators;

. from a local Canadian cohort: http://sunnybrook.ca/content/?page=occ-prostatecalc (among others).

Since none has clearly shown superiority it remains a personal decision which one to use [63].

Informed men requesting an early diagnosis should be given a PSA test and undergo a digital rectal
examination (DRE) [64]. The optimal intervals for PSA testing and DRE follow-up are unknown, as they varied
between several prospective trials. A risk-adapted strategy might be considered based on the initial PSA level.
This could be every 2 years for those initially at risk, or postponed up to 8-10 years in those not at risk [65].

The age at which early diagnosis should be stopped remains controversial, but an individual’s
life expectancy must definitely be taken into account. Men who have less than a 15-year life expectancy are
unlikely to benefit based on data from the PIVOT and the ERSPC trials. Furthermore, although there is no
simple tool to evaluate individual life expectancy, co-morbidity is at least as important as age. A detailed review
can be found in Section 6.7 on senior adults and in the recently updated SIOG Guidelines [66].

Based on the tools currently available, an individualised strategy will diagnose many insignificant lesions (over

50% in some trials), most of which will not require any form of active treatment (see Section 7.1, Deferred
treatment). It is important to realise that breaking the link between diagnosis and active treatment is the only
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way to decrease overtreatment, while still maintaining the potential benefit of individual early diagnosis for men
requesting it.

From a public health point of view, mass screening of PCa is not indicated. However, early diagnosis on an
individual basis is possible based on DRE and PSA testing. Individual patient screening requires informed
consent from the patient following a full discussion with their physician on the pros and cons of the complete
procedure, taking into account the patient’s risk factors, age and life expectancy. The interval for follow-up
screening depends on age and baseline PSA level.

5.1.1 Guidelines for screening and early detection

Recommendation LE GR
Do not subject men to PSA testing without counselling them on the potential risks and 3 B
benefits.

Offer an individualised risk-adapted strategy for early detection to a well-informed man witha |3 B
good performance status and a life-expectancy of at least 10-15 years.

Offer early PSA testing in men at elevated risk of having PCa: 2b A

e men > 50 years of age

* men > 45 years of age and a family history of PCa

e African-Americans > 45 years of age

e men with a PSA level of > 1 ng/mL at 40 years of age
e men with a PSA level of > 2 ng/mL at 60 years of age
Offer a risk-adapted strategy (based on initial PSA level), with follow-up intervals of 2 years for |3 C
those initially at risk:

e men with a PSA level of > 1 ng/mL at 40 years of age
e men with a PSA level of > 2 ng/mL at 60 years of age
Postpone follow-up to 8 years in those not at risk.

Decide on the age at which early diagnosis of PCa should be stopped based on life 3 A
expectancy and performance status; men who have a life-expectancy of < 15-years are
unlikely to benefit based on data from the PIVOT and the ERSPC trials.

ERSPC = European Randomized Study of Screening; PCa = prostate cancer; PIVOT = Prostate Cancer
Intervention Versus Observation Trial; PSA = prostate-specific antigen.

5.2 Clinical diagnosis

Prostate cancer is usually suspected on the basis of DRE and/or PSA levels. Definitive diagnosis depends on
histopathological verification of adenocarcinoma in prostate biopsy cores or specimens from transurethral
resection of the prostate (TURP) or prostatectomy for benign prostatic enlargement (BPE).

5.2.1 Digital rectal examination

Most PCas are located in the peripheral zone and may be detected by DRE when the volume is > 0.2 mL. In
~18% of cases, PCa is detected by suspect DRE alone, irrespective of PSA level [67]. Suspect DRE in patients
with PSA level < 2 ng/mL has a positive predictive value of 5-30% [68]. Abnormal DRE is associated with an
increased risk of higher Gleason score and is an indication for biopsy [69, 70].

5.2.2 Prostate-specific antigen

The use of PSA as a serum marker has revolutionised PCa diagnosis [71]. Prostate-specific antigen is organ-
but not cancer-specific, therefore, it may be elevated in benign prostatic hypertrophy (BPH), prostatitis and
other non-malignant conditions. As an independent variable, PSA is a better predictor of cancer than either
DRE or transrectal ultrasound (TRUS) [72].

There are no agreed standards defined for measuring PSA [73]. PSA is a continuous parameter, with higher
levels indicating greater likelihood of PCa. Many men may harbour PCa despite having low serum PSA
[74]. Table 5.2.1 demonstrates the occurrence of Gleason > 7 PCa at low PSA levels, precluding an optimal
PSA threshold for detecting non-palpable but clinically significant PCa. The use of nomograms may help in
predicting indolent PCa [75].
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Table 5.2.1: Risk of PCa in relation to low PSA values

PSA level (ng/mL) Risk of PCa (%) Risk of Gleason > 7 PCa (%)
0.0-0.5 6.6 0.8
0.6-1.0 10.1 1.0
1.1-2.0 17.0 2.0
2.1-3.0 23.9 4.6
3.1-4.0 26.9 6.7

5.2.2.1  PSA density
Prostate specific antigen density is the level of serum PSA divided by the TRUS-determined prostate volume.
The higher the PSA density, the more likely it is that the PCa is clinically significant (see Section 6.1.3).

5.2.22  PSA velocity and doubling time

There are two methods of measuring PSA kinetics:

. PSA velocity (PSAV): absolute annual increase in serum PSA (ng/mL/year) [76];

. PSA doubling time (PSA-DT): which measures the exponential increase in serum PSA over time [77].

Prostate specific antigen velocity and PSA-DT may have a prognostic role in treated PCa [78], but limited
diagnostic use because of background noise (total prostate volume, and BPH), different intervals between PSA
determinations, and acceleration/deceleration of PSAV and PSA-DT over time. These measurements do not
provide additional information compared with PSA alone [79-82].

5.2.2.3  Free/total PSA ratio
Free/total (f/t) PSA ratio can be used to differentiate BPH from PCa. It stratifies the risk of PCa in men with
4-10 ng/mL total PSA and negative DRE. Prostate cancer was detected by biopsy in 56% of men with f/t PSA
< 0.10, but in only 8% with f/t PSA > 0.25 ng /mL [83]. Free/total PSA is of no clinical use if total serum PSA is
> 10 ng/mL or during follow up of known PCa.

Free/total PSA must be used cautiously because it may be adversely affected by several pre-
analytical and clinical factors (e.g., instability of free PSA at 4°C and room temperature, variable assay
characteristics, and concomitant BPH in large prostates) [84].

5.2.2.4  Additional serum testing

A few assays measuring a panel of kallikreins in serum or plasma are now commercially available, including

the FDA-approved Prostate Health Index (PHI) test, combining free and total PSA and the (-2)pro-PSA isoform
(P2PSA), and the four kallikrein (4K) score test (measuring free, intact and total PSA and kallikrein-like peptidase
2 [hK2)), both tests are intended to reduce the number of unnecessary prostate biopsies in PSA tested men.

A few prospective multicentre studies demonstrated that both the PHI and 4K test out-performed f/t PSA PCa
detection, with an improved prediction of clinically significant PCa, in men with a PSA between 2-10 ng /mL
[85, 86].

5.2.2.5  PCA3 marker

PCAS3 is a prostate-specific, non-coding mRNA biomarker that is detectable in urine sediments obtained after
three strokes of prostatic massage during DRE. The commercially available Progensa urine test for PCAS3 is
superior to total and percent-free PSA for detection of PCa in men with elevated PSA as it shows significant
increases in the area under the receiver-operator characteristic curve for positive biopsies [87-90].

PCA3 score increases with PCa volume, but there are conflicting data about whether it
independently predicts Gleason score, and its use for monitoring in active surveillance (AS) is unconfirmed [91].
Currently, the main indication for the Progensa test is to determine whether repeat biopsy is needed after an
initially negative biopsy, but its clinical effectiveness for this purpose is uncertain [92].

5.2.2.6  Guidelines for risk-assessment of asymptomatic men

Recommendation LE GR
Offer further risk-assessment to asymptomatic men with a PSA between 2-10 ng/mL priorto |3 C
performing a prostate biopsy. Use one of the following tools:

¢ risk-calculator;

e an additional serum or urine-based test (e.g. PHI, 4Kscore or PCA3) or imaging.

PSA = prostate specific antigen; PHI = Prostate Health Index test.
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5.2.3 Prostate biopsy

5.2.3.1 Baseline biopsy

The need for prostate biopsy is based on PSA level and/or suspicious DRE. Age, potential comorbidity, and
therapeutic consequences should also be considered and discussed beforehand [93]. Risk stratification is a
potential tool for reducing unnecessary biopsies [93].

Limited PSA elevation alone should not prompt immediate biopsy. PSA level should be verified
after a few weeks using the same assay under standardised conditions (i.e., no ejaculation, manipulations, and
urinary tract infections) in the same laboratory [94, 95]. Empiric use of antibiotics in an asymptomatic patient in
order to lower the PSA should not be undertaken [96].

Ultrasound (US)-guided biopsy is now the standard of care. A transrectal approach is used for most
prostate biopsies, although some urologists prefer a perineal approach. Cancer detection rates are comparable
with both approaches [97, 98].

5.2.3.2  Repeat biopsy after previously negative biopsy

The indications for repeat biopsy are:

. rising and/or persistently elevated PSA (see Table 5.2 for risk estimates);

° suspicious DRE, 5-30% cancer risk [67, 68];

o atypical small acinar proliferation (i.e., atypical glands suspicious for cancer), 40% risk [99];

. extensive (multiple biopsy sites, i.e., > 3) high grade prostatic intraepithelial neoplasia (HGPIN), ~30% risk
[99, 100];

. a few atypical glands immediately adjacent to high grade prostatic intraepithelial neoplasia
(i.e., PINATYP), ~50% risk [101];

. intraductal carcinoma as a solitary finding, > 90% risk of associated high-grade prostate carcinoma [102];

o positive multiparametric MRI findings (see Section 5.2.4).

Additional information may be gained by the Progensa DRE urine test for PCA3, the serum 4K and PHI test

or a tissue-based epigenetic test (ConfirmMDXx). The role of PHI and Progensa PCAS3 in deciding whether to
take a repeat biopsy in men who had a previous negative biopsy is uncertain and probably not cost-effective
[92]. The ConfirmMDx test is based on the concept that benign prostatic tissue in the vicinity of a PCa focus
shows distinct epigenetic alterations. If, due to sampling bias, the PCa is missed at biopsy, demonstration of
epigenetic changes in the adjacent benign tissue would indicate the presence of carcinoma. The ConfirmMDX
test quantifies the methylation level of promoter regions of three genes (RASSF1, GSTP1 and APC) in benign
prostatic tissue. A recent multicentre study found a negative predictive value of 88% when methylation was
absent in all three markers, implying that a repeat biopsy could be avoided in these men [103]. Given the
limited currently available data, no recommendation can be made regarding its routine application.

Table 5.2.3.2 Description of additional investigational tests after a negative prostate biopsy*

Name of test Test substrate Molecular FDA approved
Progensa DRE urine IncRNA PCA3 yes
PHI Serum Total, free and p2PSA yes
4Kscore Test Serum / plasma Total, free, intact PSA, no
hK2
ConfirmMDX Benign prostate biopsy Methylated APC, RASSF1 | no
and GSTP1

*Isolated high-grade PIN in one or two biopsy sites is no longer an indication for repeat biopsy [104].

5.2.3.3 Saturation biopsy

The incidence of PCa detected by saturation repeat biopsy (> 20 cores) is 30-43% and depends on the number
of cores sampled during earlier biopsies [105]. Saturation biopsy may be performed with the transperineal
technique, which detects an additional 38% of PCa. The high rate of urinary retention (10%) is a drawback
[1086].

5.2.3.4 Sampling sites and number of cores

On baseline biopsies, the sample sites should be bilateral from apex to base, as far posterior and lateral as
possible in the peripheral gland. Additional cores should be obtained from suspect areas by DRE/TRUS.
Sextant biopsy is no longer considered adequate. For a prostate volume of 30-40 mL, > 8 cores should

be sampled. Ten to 12 core biopsies are recommended [107], with > 12 cores not being significantly more
conclusive [108, 109].
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5.2.3.5  Diagnostic transurethral resection of the prostate
Transurethral resection of the prostate should not be used as a tool for cancer detection [110].

5.2.3.6  Seminal vesicle biopsy

Indications for seminal vesicle (staging) biopsies are poorly defined. At PSA > 15 ng/mL, the odds of tumour
involvement are 20-25% [111]. A seminal vesicle staging biopsy is only useful if it has a decisive impact on
treatment, such as ruling out radical tumour resection or for potential subsequent radiotherapy. Its added value
compared with multiparametric magnetic resonance imaging (mpMRI) is questionable.

5.2.3.7  Transition zone biopsy
Transition zone sampling during baseline biopsies has a low detection rate and should be limited to repeat
biopsies [112].

5.2.3.8  Antibiotics prior to biopsy

Oral or intravenous antibiotics are recommended. Quinolones are the drugs of choice, with ciprofloxacin being
superior to ofloxacin [113]. Increased quinolone resistance [114] is associated with a rise in severe post-biopsy
infection [115].

5.2.3.9 Local anaesthesia prior to biopsy
Ultrasound-guided periprostatic block is recommended [116]. It is not important whether the depot is apical or
basal. Intrarectal instillation of local anaesthesia is inferior to periprostatic infiltration [117].

5.2.3.10 Fine-needle aspiration biopsy
Fine-needle aspiration biopsy is no longer recommended.

5.2.3.11 Complications
Biopsy complications are listed in Table 5.2.2 [118]. Severe post-procedural infections were initially reported in
< 1% of cases, but have increased as a consequence of antibiotic resistance [119].

Low-dose aspirin is no longer an absolute contraindication [120].

Table 5.2.2: Percentage of complications per biopsy session, irrespective of the number of cores

Complications Percentage of patients affected
Haematospermia 37.4

Haematuria > 1 day 14.5

Rectal bleeding < 2 days 2.2

Prostatitis 1.0

Fever > 38.5°C 0.8

Epididymitis 0.7

Rectal bleeding > 2 days +/- surgical intervention 0.7

Urinary retention 0.2

Other complications requiring hospitalisation 0.3

5.24 Role of imaging

5.2.4.1 TRUS and US-based techniques

Grey-scale TRUS is not reliable at detecting PCa [121]. Thus, there is no evidence that US-targeted biopsies
can replace systematic biopsies. New sonographic modalities such as sonoelastography and contrast-
enhanced US are being investigated. Currently there is not enough evidence for their routine use [122].

5.24.2 Multiparametric magnetic resonance imaging (mpMRI)

Correlation with radical prostatectomy (RP) shows that mpMRI, associating T2-weighted imaging with
diffusion-weighted imaging, dynamic contrast-enhanced imaging, and/or H1-spectroscopy, has excellent
sensitivity for the detection and localisation of Gleason score > 7 cancers (see Table 5.2.3) [123-126].
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Table 5.2.3: PCa detection rates (%) by mpMRI for tumour volume and Gleason score [126]

Gleason score Tumour volume (mL)

<05 0.5-2 >2
GS6 21-29% 43-54% 67-75%
GS7 63% 82-88% 97%
GS >7 80% 93% 100%

Many single-centre studies suggest that mpMRI can reliably detect aggressive tumours in candidates for
prostate biopsy with a negative (NPV) and positive predictive value (PPV) ranging from 63 to 98% and from
34 to 68% respectively [127]. The association of systematic biopsies and biopsies targeted on mpMRI
abnormalities (MRI-Tbx) may also better predict the final pathological grade found at prostatectomy [128].

As a result, some authors proposed performing mpMRI before prostate biopsy, to increase the detection of
aggressive cancers and reduce the over-detection of non-significant foci [129-132]. One recent meta-analysis
confirmed that, in men with an abnormal mpMRI, MRI-Tbx had a higher detection rate of clinically significant
PCa compared to TRUS biopsy (sensitivity 0.91, [95% CI: 0.87-0.94] vs. 0.76, [95% ClI: 0.64- 0.84]) and a
lower rate of detection of insignificant PCa (sensitivity 0.44, 95% CI: 0.26-0.64 vs. 0.83, 95% CI: 0.77-0.87).
However, sub-group analysis showed that MRI-Tbx markedly improved the detection of significant PCa in the
repeat biopsy setting (relative sensitivity 1.62 [95% CI: 1.02-2.57]) but not in men with an initial biopsy (relative
sensitivity 0.97 [95% CI: 0.94-1.01]) [133]. Another systematic review reached similar conclusions [122]. Two
recent RCTs not included in the meta-analyses and performed in patients undergoing an initial biopsy, yielded
contradictory results as to whether or not the association of systematic biopsies and MRI-Tbx had a higher
detection rate than systematic biopsies alone [134, 135].

It remains uncertain whether a negative mpMRI can justify omitting biopsy because of the
heterogeneity and potential selection bias of published studies [122, 127]. It is therefore not possible to
recommend using targeted biopsies only [3].

Multiparametric MRI remains limited by its inter-reader variability and the heterogeneity in definitions
of positive and negative examinations. The first version of the Prostate Imaging Reporting and DataSystem
(PIRADS) scoring system [136] failed to improve inter-reader interpretation as compared to subjective scoring
[137, 138]. An updated version (PIRADS V2) has been proposed recently but needs to be evaluated further
[139].

5.2.4.3  Guidelines for imaging

Recommendation LE GR
Before repeat biopsy, perform mpMRI when clinical suspicion of PCa persists in spite of 1a A
negative biopsies.

During repeat biopsy include systematic biopsies and targeting of any mpMRI lesions seen. 2a B

mpMRI = multiparametric magnetic resonance imaging.

5.2.5 Pathology of prostate needle biopsies

5.2.5.1 Processing

Prostate core biopsies from different sites are processed separately. Before processing, the number and

length of the cores are recorded. The length of biopsy tissue significantly correlates with PCa detection rate
[140]. To achieve optimal flattening and alignment, a maximum of three cores should be embedded per tissue
cassette, and sponges or paper used to keep the cores stretched and flat [141, 142]. To optimise detection of
small lesions, paraffin blocks should be cut at three levels [112] and intervening unstained sections are kept for
immunohistochemistry.

5.2.5.2  Microscopy and reporting

Diagnosis of PCa is based on histology. The diagnostic criteria include features pathognomonic of cancer,
major and minor features favouring cancer and features against cancer. Ancillary staining and additional
(deeper) sections should be considered if a suspect lesion is identified [143-145]. Diagnostic uncertainty is
resolved by intradepartmental or external consultation [143]. Table 5.2.4 lists the recommended terminology for
reporting prostate biopsies [141].
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Table 5.2.4: Recommended terminology for reporting prostate biopsies [141]

Benign/negative for malignancy. If appropriate, include a description.

Active inflammation

Granulomatous inflammation

High-grade PIN

High-grade PIN with atypical glands, suspicious for adenocarcinoma (PINATYP)

Focus of atypical glands/lesion suspicious for adenocarcinoma/atypical small acinar proliferation, suspicious
for cancer

Adenocarcinoma

Intraductal carcinoma

PIN = prostatic intraepithelial neoplasia.

Each biopsy site should be reported individually, including its location (in accordance with the sampling site)
and histopathological findings, which include the histological type and the ISUP 2005 Gleason score (i.e.,
2005 ISUP Modified Gleason System) [31]. A global Gleason score comprising all biopsies is also reported
as well as the ISUP 2014 grade group (see Section 4.2). Intraductal carcinoma, lymphovascular invasion and
extraprostatic extension must each be reported, if identified.

The proportion of carcinoma-positive cores as well as the extent of tumour involvement per biopsy core
correlate with the Gleason score, tumour volume, surgical margins and pathologic stage in RP specimens and
predicts BCR, post-prostatectomy progression and RT failure. These parameters are included in nomograms
created to predict pathologic stage and seminal vesicle invasion after RP and RT failure [146-148]. A pathology
report should therefore provide both the proportion of carcinoma-positive cores and the extent of cancer
involvement for each core. The length in mm and percentage of carcinoma in the biopsy have equal prognostic
impact [149]. An extent of > 50% of adenocarcinoma in a single core is used in some AS protocols as a cut off
[150] triggering immediate treatment vs. AS in patients with Gleason score 6.
A prostate biopsy that does not contain glandular tissue should be reported as diagnostically

inadequate. Mandatory elements to be reported for a carcinoma-positive prostate biopsy:
. type of carcinoma
U primary and secondary/worst Gleason grade (per biopsy site and global);
. percentage high-grade carcinoma (global);
. extent of carcinoma (in mm or percentage) (at least per biopsy site);
. if present: extraprostatic extension, seminal vesicle invasion, lymphovascular invasion, intraductal

carcinoma, peri-neural invasion;
o ISUP 2014 grade group (global).

5.2.5.3 Tissue-based prognostic biomarker testing

The Prolaris test (Myriad Genetics) measures the expression of 31 cell-cycle associated genes in biopsy-
derived PCa tissue and may be of clinical use to determine whether a patient needs curative treatment or

may have his treatment deferred [151]. Similarly, Oncotype Dx is a RNA-based test based on 12 carcinoma-
associated genes and 5 reference genes which can be applied to carcinoma tissue in prostate biopsies to
determine the aggressiveness of the carcinoma. Both tests were shown in prospective studies to provide
prognostic information in men with clinically localised PCa, additional to conventional clinico-pathological
parameters, including Gleason score and PSA level. The results of prospective multicentre studies are awaited
before a recommendation can be made regarding their routine application.

5.2.6 Histopathology of radical prostatectomy specimens

5.2.6.1 Processing of radical prostatectomy specimens

Histopathological examination of RP specimens describes the pathological stage, histopathological type,
grade and surgical margins of PCa. It is recommended that RP specimens are totally embedded, to enable
assessment of cancer location, multifocality and heterogeneity. For cost-effectiveness, partial embedding may
also be considered, particularly for prostates > 60 g. The most widely accepted method includes complete
embedding of the posterior prostate, and a single mid-anterior left and right section. Compared with total
embedding, partial embedding detected 98% of PCa with a Gleason score > 7 and accurate staging in 96% of
cases [152].

Ink the entire RP specimen upon receipt in the laboratory, to demonstrate the surgical margins. Specimens
are fixed by immersion in buffered formalin for at least 24 hours, preferably before slicing. Fixation can be
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enhanced by injecting formalin, which provides more homogeneous fixation and sectioning after 24 hours
[153]. After fixation, the apex and the base (bladder neck) are removed and cut into (para)sagittal or radial
sections; the shave method is not recommended [31]. The remainder of the specimen is cut in transverse,

3-4 mm sections, perpendicular to the long axis of the urethra. The resultant tissue slices can be embedded
and processed as whole-mounts or after quadrant sectioning. Whole-mounts provide better topographic
visualisation, faster histopathological examination and better correlation with pre-operative imaging, although
they are more time-consuming and require specialist handling. For routine sectioning, the advantages of whole
mounts do not outweigh their disadvantages.

5.2.6.1.1 Guidelines for processing prostatectomy specimens

Recommendation LE GR
Ensure total embedding, by conventional (quadrant) or whole-mount sectioning. 3 C
Ink the entire surface before cutting, to evaluate the surgical margin. 3 A
Examine the apex and base separately, using the cone method with sagittal or radial 3 A
sectioning.

5.2.6.2  RP specimen report

The pathology report provides essential information on the prognostic characteristics relevant for clinical
decision-making (Table 5.2.5). As a result of the complex information provided on each RP specimen, the
use of synoptic(-like) or checklist reporting is recommended (Table 5.2.6). Synoptic reporting results in more
transparent and complete pathology reporting [154].

Table 5.2.5: Mandatory elements provided by the pathology report

Histopathological type: > 95% of PCa represents conventional (acinar) adenocarcinoma.

Grading according to Gleason score (or therapy-related changes) and ISUP 2014 grade group.

Tumour (sub)staging and surgical margin status: location and extent of extraprostatic extension, presence of
bladder neck invasion, laterality of extraprostatic extension or seminal vesicle invasion, location and extent of
positive surgical margins.

Additional information may be provided on multifocality, and diameter/volume and zonal location of the
dominant tumour.

Table 5.2.6: Example checklist: reporting of prostatectomy specimens

Histopathological type
¢ Type of carcinoma, e.g. conventional acinar, or ductal
Histological grade
e Primary (predominant) grade
e Secondary grade
e Tertiary grade (if applicable)
¢  Global Gleason score / ISUP 2014 grade group
e  Approximate percentage of Gleason grade 4 or 5
Tumour quantitation (optional)
¢ Percentage of prostate involved
e  Size/volume of dominant tumour nodule
Pathological staging (0P TNM)
If extraprostatic extension is present:
o indicate whether it is focal or extensive
o0 specify sites
o Indicate whether there is seminal vesicle invasion
If applicable, regional lymph nodes:
o location
o number of nodes retrieved
o number of nodes involved
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Surgical margins
If carcinoma is present at the margin:
o specify sites
Other
¢ Presence of lymphovascular / angio-invasion
¢ Location of dominant tumour
¢ Presence of intraductal carcinoma

5.2.6.2.1 Gleason score in prostatectomy specimens

Grading of conventional prostatic adenocarcinoma using the (ISUP 2005 modified) Gleason system [31] is the
strongest prognostic factor for clinical behaviour and treatment response. The Gleason score is incorporated in
nomograms that predict disease-specific survival after prostatectomy [155].

The Gleason score is the sum of the most and second-most dominant (in terms of volume) Gleason grade. If
only one grade is present, the primary grade is doubled. If a grade comprises < 5% of the cancer volume it is
not incorporated in the Gleason score (5% rule). The primary and secondary grades are reported in addition to
the Gleason score. A global Gleason score is given for multiple tumours, but a separate tumour focus with a
higher Gleason score should also be mentioned. Tertiary Gleason grade 4 or 5, particularly if > 5% of the PCa
volume, is an unfavourable prognostic indicator for BCR. The tertiary grade and its approximate proportion of
the cancer volume should also be reported [156] in addition to the global Gleason score as well as the ISUP
2014 grade group (see Section 4.2).

5.2.6.2.2 Definition of extraprostatic extension

Extraprostatic extension is defined as carcinoma mixed with periprostatic adipose tissue, or tissue that extends
beyond the prostate gland boundaries (e.g., neurovascular bundle, anterior prostate). Microscopic bladder neck
invasion is considered extraprostatic extension. It is useful to report the location and extent of extraprostatic
extension because the latter is related to recurrence risk [157].

There are no internationally accepted definitions of focal or microscopic, vs. non-focal or extensive
extraprostatic extension. Some describe focal as a few glands [158] or extension as < 1 high-power field (HPF)
[159], whereas others measure the depth of extent in millimetres [160].

At the apex of the prostate, tumour mixed with skeletal muscle does not constitute extraprostatic
extension. In the bladder neck, microscopic invasion of smooth muscle fibres is not equated to bladder wall
invasion, i.e., not as pT4, because it does not carry independent prognostic significance for PCa recurrence
[161, 162] and should be recorded as extraprostatic extension (pT3a). A positive margin at the bladder neck
should be reported as extraprostatic extension (pT3a) with positive margin, and not as pT4.

Stage pT4 is only assigned when the tumour invades the bladder muscle wall as determined
macroscopically [163].

5.2.6.3 PCa volume

The independent prognostic value of PCa volume in RP specimens has not been established [159, 164-167].
Nevertheless, a cut-off of 0.5 mL is commonly used to distinguish insignificant from clinically relevant cancer
[164]. Improvement in prostatic radio-imaging allows more accurate pre-operative measurement of cancer
volume. It is recommended that at least the diameter/volume of the dominant tumour nodule should be
assessed, or a rough estimate of the percentage of cancer tissue provided [168].

5.2.6.4 Surgical margin status

Surgical margin is an independent risk factor for BCR. Margin status is positive if tumour cells are in contact
with the ink on the specimen surface. Margin status is negative if tumour cells are close to the inked surface
[165] or at the surface of the tissue lacking ink. In tissues that have severe crush artefacts, it may not be
possible to determine margin status [169].

Surgical margin is separate from pathological stage, and a positive margin is not evidence of
extraprostatic extension [170]. There is insufficient evidence to prove a relationship between margin extent and
recurrence risk [159]. However, some indication must be given of the multifocality extent of margin positivity,
such as the linear extent in mm of involvement: focal, < 1 mm vs. extensive, > 1 mm [171], or number of blocks
with positive margin involvement.
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5.2.7 Guidelines for the clinical diagnosis of PCa

Recommendation LE GR
Do not use transurethral resection of the prostate as a tool for cancer detection. 2a A
Use the ISUP 2005 modified Gleason grading system for grading of PCa. 2a A
Base the decision to perform a biopsy on PSA testing and DRE. 2b A
Use the additional diagnostic options in asymptomatic men with a normal DRE and a PSA 3 C
between 2.0 and 10 ng/mL (risk calculator, or an additional serum or urine-based test [e.g. PHI,

4Kscore or PCA3] or imaging).

Do not initially offer transition zone biopsies due to low detection rates. 2b B
For initial diagnosis, perform a core biopsy of 10-12 systematic transrectal or transperineal 2a B
peripheral zone biopsies under ultrasound guidance.

Perform transrectal prostate needle biopsies under antibiotic protection. 1b A
Use a local anaesthetic by periprostatic infiltration for prostate needle biopsies. 1a A
Ensure that prostate core biopsies from different sites are submitted separately for processing |3 A
and pathology reporting.

Adhere to the 2010 ISUP consensus meeting Guidelines for processing and reporting of 3 A
prostatectomy specimens.

Perform one set of repeat biopsies for persistent indications for PCa (abnormal DRE, elevated |2a B
PSA or histopathological findings suggestive of malignancy at initial biopsy).

DRE = digital rectal examination; ISUP = International Society of Urological Pathology; PCa = prostate cancer;
PCAS3 = prostate cancer gene 3; PHI = Prostate Health Index; PSA = prostate-specific antigen.

5.3 Diagnosis: Clinical staging
The extent of PCa is evaluated by DRE and PSA, and may be supplemented with bone scanning and CT or
mpMRI.

5.3.1 T-staging

5.3.1.1 Definitions

Extraprostatic extension is defined as carcinoma mixed with periprostatic adipose tissue, or tissue that extends
beyond the prostate gland (e.g., neurovascular bundle, anterior prostate, or bladder neck) and corresponds to
stage T3a. It is to be distinguished from seminal vesicle invasion (SVI) which corresponds to stage T3b (see
Section 5.2 for details).

5.3.1.2  DRE, PSA level and biopsy findings

The first level of assessment is local tumour stage because the distinction between organ-confined (T1/T2)
and extraprostatic (T3/T4) disease affects treatment decisions. DRE is positively correlated with tumour stage
in < 50% of cases [172], although it often underestimates tumour extension. More extensive T-staging is only
recommended if it directly affects treatment decisions.

Serum PSA levels increase with tumour stage, although they are limited for accurate prediction of final
pathological stage. Prostate specific antigen is produced by benign and malignant tissue, thus, there is no
direct relationship between serum PSA and clinicopathological tumour stage [173]. In prostate needle biopsy,
the percentage of cancerous tissue is a strong predictor of positive surgical margins, SVI, and non-organ-
confined disease [174]. An increase in tumour-positive biopsies is an independent predictor of extraprostatic
extension, margin involvement, and lymph node invasion [175]. Serum PSA, Gleason score, and T stage are
more useful together than alone in predicting final pathological stage [155, 176]. These models may help to
select candidates for nerve-sparing surgery and lymphadenectomy (Section 7.2).

Seminal vesicle invasion is predictive of local relapse and distant metastatic failure. Seminal vesicle
biopsies can improve pre-operative staging accuracy [177]. This is not recommended for first-line examination,
but is reserved for patients with high risk of SVI in whom a positive biopsy would modify treatment. Patients
with T stage > 2a and serum PSA > 10 ng/mL are candidates for SV biopsy [178, 179]. Patients with positive
biopsies from the base of the prostate are more likely to have positive SV biopsies [180].

Transperineal 3D prostate mapping biopsy (PMB) is an alternative to transrectal biopsies because it
provides more accurate tumour localisation, extent and Gleason grading [181], and has acceptable morbidity.

5.3.1.3 Transrectal ultrasound (TRUS)
Transrectal ultrasound is no more accurate at predicting organ-confined disease than DRE [182, 183].
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Combined DRE and TRUS can detect T3a PCa more accurately than either method alone [184].

Even 3D-TRUS, colour Doppler and contrast agents may help in local staging [185, 186], but all TRUS
techniques are largely operator-dependent and cannot differentiate between T2 and T3 tumours with sufficient
accuracy to be recommended for routine staging.

53.14 Multiparametric magnetic resonance imaging (mpMRI)

T2-weighted imaging remains the most useful method for local staging on mpMRI. At 1.5T (Tesla), mpMRI has
good specificity but low sensitivity for detecting T3 stages. Pooled data from a meta-analysis for extracapsular
extension (ECE), SVI, and overall stage T3 detection showed sensitivity and specificity of 0.57 (95% CI: 0.49-
0.64) and 0.91 (95% CI: 0.88-0.93), 0.58 (95% CI: 0.47-0.68) and 0.96 (95% CI: 0.95-0.97), and 0.61 (95% CI:
0.54-0.67) and 0.88 (95% CI: 0.85-0.91), respectively [187]. Multiparametric magnetic resonance imaging has
poor sensitivity since it cannot detect microscopic extraprostatic extension. Its sensitivity increases with the
radius of extension within periprostatic fat. In one study, the ECE detection rate increased from 14 to 100%
when the radius of extension increased from < 1 mm to > 3 mm [188]. In another study, mpMRI sensitivity,
specificity and accuracy for detecting pT3 stage were, 40, 95 and 76%, respectively, for focal (i.e. microscopic)
extraprostatic extension, and 62, 95 and 88% for extensive extraprostatic extension [189].

The use of high field (3T) or functional imaging in addition to T2-weighted imaging improves sensitivity for ECE
or SVI detection, but the experience of the reader remains of paramount importance [190]. Magnetic resonance
imaging, although not perfect for local staging, may improve prediction of the pathological stage when
combined with clinical data [191, 192].

Given its low sensitivity for focal (microscopic) extraprostatic extension, mpMRI is not
recommended for local staging in low-risk patients [191, 193, 194]. However, mpMRI can still be useful for
treatment planning in selected low-risk patients (e.g. candidates for brachytherapy) [195].

5.3.2 N-staging
5.3.2.1 PSA level and biopsy findings
N-staging should be performed only when it might directly influence treatment decisions. High PSA values,
T2b-T3 stage, poor tumour differentiation and perineural invasion are associated with high risk of nodal
metastases [155, 196, 197]. Measurement of PSA alone is unhelpful in predicting lymph node metastases.
Nomograms or Partin tables can define patients at low risk (< 10%) of nodal metastasis, although nomograms
may be more accurate in establishing the extent of nodal involvement [176, 198]. The simple Roach formula
can also be used [199]. Patients with low- and intermediate-risk PCa may be spared N-staging before
potentially curative treatment [155].

Gleason 4 pattern in sextant biopsies can define the risk of N1 disease. Risk of nodal metastases
was 20-45% if any core had a predominant Gleason 4 pattern, or > 3 cores had any Gleason 4 pattern. For the
remaining patients, the risk was 2.5%, suggesting that nodal staging is unnecessary in selected patients [200].

5.3.2.2  Nodal staging using computed tomography and multiparametric magnetic resonance imaging
Abdominal CT and mpMRI indirectly assess nodal invasion by measuring lymph node diameter. Their sensitivity
is low and microscopic invasion cannot be detected. Using a 10-mm threshold, CT or mpMR sensitivity is
< 40% [201-213]. Among 4,264 patients, 654 (15.3%) had positive lymph nodes at lymphadenectomy but only
105 (2.5%) had a positive CT scan. Median estimated CT sensitivity, specificity, NPV and PPV were 7%, 100%,
85% and 100%, respectively [212].

Fine-needle aspiration biopsy (FNAB) may be useful in cases with positive imaging, even if it has a
false-negative rate of 40% [214].

For CT or mpMRI, detection of microscopic lymph node invasion is < 1% in patients with a Gleason
score < 8, PSA < 20 ng/mL, or localised disease [209, 215, 216]. Computed tomography and mpMRI should
not be used for nodal staging in low-risk patients and be reserved for high-risk cancer.

5.3.2.3 Lymphadenectomy
The currently available most optimal method for N-staging is open or laparoscopic lymphadenectomy (see
Section 7.2.6).

Primary removal of sentinel lymph nodes aims to improve accuracy of detecting tumour bearing
nodes while reducing morbidity associated with extended pelvic lymph node dissection (LND) [217, 218]. Image
guidance allows intraoperative sentinel node (SN) detection visually [219]. Difficulty in accessing the SN and the
lack of data from large multicentre cohorts are major limitations of this technique. Therefore, for the time being,
this remains experimental [220].
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5.3.3 M-staging

5.3.3.1 Bone scan

Bone scan (BS) has been the most widely used method for evaluating bone metastases of PCa. However, it
suffers from relatively low specificity [221]. Thus, in patients with equivocal findings, the lesions need to be
assessed by other imaging modalities.

The NPV for bone scanning is 87-100% [214, 222-230]. Its diagnostic yield is significantly influenced
by the PSA level, the clinical stage and the tumour Gleason score [222-235] and these three factors were the
only independent predictors of BS positivity in a study of 853 patients [236]. The BS positivity rate is extremely
low (< 1%) in low-risk patients [235, 237-239]. In contrast, it is 6.6 - 38.5% in patients with a PSA level of
20-50 ng/mL [222, 225-228, 230, 231, 237-239], 19 - 90.7% in patients with stage > T3 [222, 226, 228, 229,
231, 237] and 16.9 - 29.6% in patients with Gleason > 8 tumours [233, 234, 237, 239]. The proportion of
positive BSs in patients with PSA levels of 10 - 20 ng/mL (1-33.3%) or Gleason 7 (2.8 - 22%) is quite variable
from one study to another [214, 222, 223, 225-229, 238-240]. In two studies, a major Gleason pattern of 4 was
found to be a significant predictor of positive BS [238, 240].

Bone scanning should be performed in symptomatic patients, independent of PSA level, Gleason
score or clinical stage [212].

5.34 New imaging modalities
5.34.1 Nodal metastases
G- or '8F-choline positron emission tomography (PET)/CT have good specificity for lymph node metastases,
but a sensitivity of between 10-73% [241, 242].
In a meta-analysis of 609 patients, pooled sensitivity and specificity of choline PET/CT for pelvic
lymph node metastases were 62% (95% Cl: 51 - 66%) and 92% (95% CI: 89 - 94%), respectively [243]. In
a prospective trial of 75 patients at intermediate risk of nodal involvement (10-35%), the sensitivity was only
8.2% in a region based and 18.9% at a patient-based analysis, which is too low to be of clinical interest [244].
Therefore, choline PET/CT has no place for up-front staging in nodal metastasis. Currently, prostate-
specific membrane antigen-PET CT (PSMA PET/CT) remains investigational.
Magnetic resonance imaging sensitivity is low for lymph node metastases and similar [245, 246] or
inferior [247] to that of choline PET/CT.

5.3.4.2 Bone metastasis

8F-fluoride PET or PET/CT shows similar specificity and superior sensitivity to bone scanning [241, 248-252).
However, unlike choline PET/CT, it does not detect lymph nodes metastases, and it is less cost-effective
compared to bone scanning [252].

It remains unclear whether 1'C-choline PET/CT is more sensitive than conventional bone scanning,
but it has higher specificity, with fewer indeterminate bone lesions [241, 243, 253].

Diffusion-weighted whole-body and axial MRI are more sensitive than bone scanning and targeted
radiography in detecting bone metastases in high-risk PCa [254-256]. Whole-body mpMRl is also more
sensitive and specific than combined bone scan, targeted radiography and abdominopelvic CT [257]. A recent
meta-analysis found that mpMRI is more sensitive than choline PET/CT and BS for detecting bone metastases
on a per-patient basis, although choline PET/CT had the highest specificity (Table 5.3.1) [258].

Table 5.3.1 Sensitivity and specificity for detecting bone metastases on a per-patient basis [258]
Sensitivity% Specificity% Cl
Bone Modality scan 78 85 95% (0.73-0.83)
PET 91 99 95% (0.83-0.96)
mpMRI 97 95 95% (0.91-0.99)

ClI = confidence interval;, mpMRI = multiparametric magnetic resonance imaging; PET = positron emission
tomography.

Although evidence shows that choline PET/CT and mpMRI are more accurate than BS, these techniques are
currently limited by their lack of availability. The clinical benefit of detecting bone metastases at an earlier time-
point using more sensitive techniques also remains unclear in the initial staging setting. Bone scan is therefore
usually preferred in most centres.
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Guidelines for staging of prostate cancer

Any risk group staging LE GR
Do not use CT and TRUS for local staging. 2a A
Low-risk localised PCa LE GR
Do not use additional imaging for staging purposes. 2a A
Intermediate-risk PCa LE GR
In predominantly Gleason pattern 4, metastatic screening, include at least a cross-sectional 2a A*
abdominopelvic imaging and a CT/MRI and bone-scan for staging purposes.

In predominantly Gleason pattern 4, use prostate mpMRI for local staging and metastatic 2b A
screening.

High-risk localised PCa/ High-risk locally advanced PCa LE GR
Use prostate mpMRI for local staging. 2b A
Perform metastatic screening including at least cross-sectional abdominopelvic imaging and a |2a A
bone-scan.

*Upgraded following panel consensus.

CT = computed tomography; mpMRI = multiparametric magnetic resonance imaging; PCa = prostate cancer;

PET = positron emission tomography; TRUS = transrectal ultrasound.

6. DISEASE MANAGEMENT

6.1 Treatment: Deferred treatment (active surveillance/watchful waiting)

6.1.1 Introduction

Many men with screening-detected localised PCa will not benefit from definitive treatment [259] and 45% of
them are candidates for deferred management. There are two distinct strategies for conservative management
that aim to reduce over-treatment: AS and watchful waiting (WW) (Table 7.1.1).

6.1.1.1
6.1.1.1.1

Definition

Active surveillance

Active surveillance aims to achieve correct timing for curative treatment, rather than delayed application of
palliative treatment [260]. Patients remain under close surveillance, and treatment is prompted by predefined
thresholds indicative of potentially life-threatening disease, while considering individual life expectancy.

6.1.1.1.2 Watchful waiting

Watchful waiting (WW) is also known as deferred or symptom-guided treatment. It refers to conservative
management, until the development of local or systemic progression with (imminent) disease-related
complaints. Patients are then treated according to their symptoms, in order to maintain QoL.

Table 6.1.1: Definitions of active surveillance and watchful waiting [259]

Active surveillance

Watchful waiting

Treatment intent Curative Palliative
Follow-up Predefined schedule Patient-specific
Assessment/markers used DRE, PSA, re-biopsy, mpMRI Not predefined
Life expectancy > 10 years < 10 years

Aim Minimise treatment-related toxicity | Minimise treatment-related toxicity
without compromising survival
Comments Only for low-risk patients Can apply to patients with all stages

DRE = digital rectal examination; PSA = prostate-specific antigen; mpMRI = multiparametric magnetic

resonance imaging.
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6.1.2 Deferred treatment of localised PCa (stage T1/T2, Nx/NO, M0)
Mortality from untreated screen-detected PCa in patients with Gleason scores 5-7 might be as low as 7% at
15 years follow-up [259].

6.1.2.1 Active surveillance

The aim is to reduce over-treatment in patients with clinically confined, very-low-risk PCa, without
compromising curative treatment [260]. Active surveillance is only proposed for highly selected low-risk
patients. Current data are from ongoing prospective or retrospective cohorts, without any available RCTs.

One of the largest cohorts with the longest follow-up in a mainly low-risk population includes 993 patients
(mean age: 67.8 years) [261]. These men presented with stage T1c or T2a PCa and PSA < 10 ng/mL, age

< 70 years and a Gleason score < 6 or age > 70 years with a score of < 7. Initially, six biopsies were performed,
but in recent years the 12-core protocol was introduced. After a median follow-up of 6.4 years (21% followed
for more than 10 years), the 10- and 15-year OS were 80% and 62%, respectively. At 10 and 15 years,
disease-specific survival (DSS) rates were 98.1% and 94.3%, respectively. Twenty-eight men (2.8%) developed
metastases during follow-up (all but 2 being Gleason > 7), and 15 died. Sixty-three and-a-half percent and 55%
of men were still alive on AS at 10 and 15 years, respectively. Twenty-seven percent of this cohort eventually
underwent radical treatment, prompted by a PSA-DT < 3 years in (43.5%), a Gleason score progression on
repeat biopsies (35%) and patient preference (6%).

Several studies have investigated AS in organ-confined disease, the findings of which were summarised in a
systematic review including > 3,900 patients [262]. There is considerable variation between studies regarding
patient selection, follow-up policies and when active treatment should be instigated.

Selection criteria for AS published so far [262, 263] include: Gleason 6, when specified, < 2 - 3 positive cores
with < 50% cancer involvement of every positive core, a clinical T1c or T2a, a PSA < 10 ng/mL and a PSA
density < 0.15 ng/mL/cc. The later threshold remains controversial [263, 264]. A consensus meeting suggested
excluding men from AS when any of the following features were present: predominant ductal carcinoma
(including pure intraductal carcinoma), sarcomatoid carcinoma, small cell carcinoma, extraprostatic extension
or lymphovascular invasion in needle biopsy [265]. Some studies enrolled men with a PSA < 20 ng/mL, or up
to T2b PCa, as well as men with a Gleason score 7 (3 + 4), a PSA < 10 ng/mL, a PSAD < 0.15 ng/mL/g, a T1c,
and < 2 positive cores [266, 267]. These latter criteria are, as yet, not considered acceptable for an AS strategy,
and should therefore not be used. A comprehensive review of the currently available patient selection- and
follow-up criteria has been published [263].

Biological markers, including urine PCA3, transmembrane protease, serine 2 - ETS-related gene
(TMPRSS2-ERG) fusion, or PSA isoforms such as the PHI index appear promising as does genomics on the
tissue sample itself [268-270]. However, further study data will be needed before such markers can be used
in standard clinical practice. Re-biopsy to exclude sampling error is still considered standard practice, [263]
even if this could be modified in the future [271] as re-biopsy is associated with increased rates of infectious
complications [272].

Imaging with mpMRl is of particular interest due to its high NPV value for lesion upgrading and for staging
anterior prostate lesions [273, 274]. A systematic review has been recently published [274] highlighting its
important place in AS programmes.

Follow up in AS should be based on repeat biopsy, [263] serial PSA measurements and clinical examination
(DRE). The optimal biopsy regimen is still unclear. As yet, mpMRI cannot replace follow-up biopsies and should
not be used alone as an assessment tool to prompt active treatment [274].

The decision to suggest active treatment should be based on a change in the biopsy results (Gleason score,
number of positive cores, length in the core involvement), or T-stage progression. These criteria are recognised
in all the published cohorts. A PSA change (especially a PSA-DT < 3 years) is a less powerful indication for
changed management based on its weak link with grade progression [275]. Active treatment may also be
instigated upon a patient’s request. This occurs in around 10% of patients on AS [276]. Overall, no major
perturbation of health-related QoL and psychological well-being is apparent in the first years [277]. The same
findings have been observed for WW [278].
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Table 6.1.2: Active surveillance in screening-detected prostate cancer

Studies n Median pT3in RP (013 CSS
follow-up (mo) | patients

Van As et al, 2008 [279] 326 22 8/18 (44%) 98 100
Carter et al, 2007 [280] 407 41 10/49 (20%) |98 100
Adamy et al, 2011 [281] 533-1,000 48 4/24 (17%) 90 99
Soloway et al, 2010 [282] 99 45 0/2 100 100
Roemeling et al, 2007 [283] |278 41 89 100
Khatami et al, 2007 [284] 270 63 NR 100
Klotz et al, 2015 [261] 993 77 NR 85 98.1
Total 2,130-3,000 |43 90 99.7

* Patients receiving active therapy following initial active surveillance.
CSS = cancer-specific survival; n = number of patients; OS = overall survival; RP = radical prostatectomy.

6.1.2.2 Watchful waiting

The rationale behind WW is that PCa often progresses slowly, and is predominantly diagnosed in older men
with a high incidence of comorbidity and other causes of mortality [285]. Watchful waiting is possible in
patients with localised PCa and limited life expectancy.

Studies on WW have included patients with up to 25 years follow-up, with endpoints of OS and DSS. Several
series have shown a consistent DSS rate of 82-87% at 10 years [286-291], and 80-95% for T1/T2 and Gleason
score < 7 [292]. In three studies with data beyond 15 years, the DSS was 80%, 79% and 58% [288, 290, 291],
and two reported 20-year DSS rates of 57% and 32%, respectively [288, 290]. Of note is that these studies did
not use the revised Gleason classification, which is associated with a slight increase in the grading. Practically,
many patients classified as Gleason 6 in older studies would now be classified as Gleason 7. Therefore, the
current Gleason 6 population has less aggressive disease compared to the patients classified in the above-
mentioned cohorts.

Patients with well-, moderately- and poorly differentiated tumours had 10-year cancer-specific survival (CSS)
rates of 91%, 90% and 74%, respectively, correlating with data from the pooled analysis [292].
Observation was most effective in men aged 65-75 years with low-risk PCa [293].

In patients with stage cT1a PCa,10-year CSS rates were 96% and 94% for grade 1 and 2 tumours, respectively
[286]. Metastasis-free survival (MFS) rate was 92% and 78% for patients with grade 1 and 2 tumours,
respectively, indicating a higher risk of progression for moderately-differentiated tumours. Similar results were
found in other studies of stage cT1a disease [294, 295].

Gleason 6-10 tumours carry a continuously increasing mortality risk up to 15 years follow-up after WW [296].
Others have shown that the mortality risk of PCa was high in Gleason 7-10 tumours, intermediate in Gleason 6
tumours, but low in Gleason 2-5 tumours (Table 6.1.4) [297, 298].

Table 6.1.4: 15-year mortality risk for localised PCa in relation to Gleason score in patients aged 55-74
years [297-299]

Gleason score Cancer mortality risk* (%) Cancer-specific mortalityt (%)
2-4 4-7 8

5 6-11 14

6 18-30 44

7 42-70 76

8-10 60-87 93

* Figures differ among age groups and represent the true risk in the study population (considering actual
competing mortality from other causes).
T Figures compensate for differences in competing mortality and indicate outcome if the patient lives for 15

years.

Six hundred and ninety-five patients with T1/T2 PCa were randomised to WW or RP (Table 6.1.5) [299].
Although the study started after PSA screening was introduced, only 5% of men were diagnosed by screening.
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After a median follow-up of 12.8 years, there was a significant decrease in cancer specific (CS) mortality, overall

mortality, metastatic progression, and local progression in the RP group vs. the WW group.

Table 6.1.5: Outcome of Scandinavian Prostate Cancer Group Study Number 4 at 15 years follow-up [299]

RP Watchful waiting Relative risk p value
(n = 347) (%) (n = 348) (%) (95% CI)
Disease-specific 14.6 20.7 0.62 0.010
mortality
Overall mortality 46.1 57.2 0.75 (0.61-0.92) 0.007
Metastatic 21.7 334 0.59 (0.45-0.79) < 0.001
progression
Local progression 21.5 49.3 0.34 (0.26-0.45) nr

ClI = confidence interval; nr = not reported; RP = radical prostatectomy.

The overall difference was not modified by PSA level (below or above 10 ng/mL) or Gleason score (below or
above 7) at diagnosis. Age at randomisation had a profound impact, with a benefit in OS and MFS only in those
aged < 65 years.

Another study randomised 731 men with clinically organ-confined PCa (PSA < 50 ng/mL and age < 75 years)
to RP or WW [300]. Fifty percent of the patients had non-palpable PCa, compared to only 12% in the other
trial [299]. Despite a 10-year life expectancy which was an inclusion criterion, > 33% of the men died within 10
years, suggesting that the population was less fit than expected, and reduced the ability to assess the survival
benefit for active treatment [300].

After a mean follow-up of 10 years, there was no significant difference between the treatments for
overall mortality (47% for RP vs. 49.9% for the WW group and PCa-specific survival, 5.8% for the RP group vs.
8.4% for the WW group). There were no significant differences in OS when considering patient age, Gleason
score, performance status (PS), and Charlson comorbidity index (CCI) score. Only patients with serum PSA
> 10 ng/mL or high-risk PCa had a significant OS benefit from RP, with a relative-risk reduction in mortality
of 33% and 31%, respectively. There was a relative-risk and absolute-risk reduction of 31% and 10.5%,
respectively, for patients with intermediate/high-risk PCa. Patients who underwent RP also had a significant
reduction in bone metastases (4.7% vs. 10.6%).

Data from a 1995 study showed a tendency for a higher probability of metastases in the deferred
treatment group and shorter CSS was reported after deferred therapy compared with immediate hormone
therapy (HT) in presumed localised PCa after 15 years of follow-up [301]. Another study showed higher
mortality in men with localised PCa treated with 150 mg/day bicalutamide compared with placebo [302].

The data on deferred and conservative management of low-risk disease contrasts with the recent increase
in the incidence of local treatment from 25 to 34% in the USA in men with a life expectancy < 10 years [303].
Swedish data show a higher prevalence of deferred treatment in low-risk disease of 46% [304].

Many small, localised, well-differentiated tumours do not progress, and radical therapy may lead to substantial
overtreatment. This was confirmed by a recent analysis at 5 and 10 years follow up in 19,639 patients aged

> 65 years who were not given curative treatment. Most men with a comorbidity index score (CCI) score

> 2 died from competing causes at 10 years whatever their initial age. However, men without comorbidity

or CCl score 1 had a low risk of death at 10 years, especially for well- or moderately differentiated lesions
(Table 8.7) [305]. For CCl score > 2, tumour aggressiveness had little impact on OS, suggesting that patients
could have been spared biopsy and diagnosis of cancer. Thus, evaluation of initial comorbidity and survival
probability before proposing biopsy or treatment is important [306].

6.1.3 Deferred treatment for locally advanced PCa (stage T3-T4, Nx-NO, MO)
The final analysis of the largest RCT focusing on this specific question was published in 2013 [307]. Nine
hundred and eighty-five patients with T0-4 NO-2 M0 PCa were treated with androgen-deprivation therapy (ADT)
immediately or after symptomatic progression or occurrence of serious complications. After a median follow-up
of 12.8 years, the OS hazard ratio (HR) was 1.21 (95% CI: 1.05-1.39), favouring immediate treatment. The time
from randomisation to progression of hormone-refractory disease did not differ significantly, nor did CSS.

The median time to start of deferred treatment was 7 years. One hundred and twenty-six patients
died without needing treatment (44% of deaths). Imnmediate ADT resulted in a modest but significant increase
in OS, but no significant difference in PCa mortality or symptom-free survival, raising the question of its clinical
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value. Patients with a baseline PSA > 50 ng/mL had a > 3.5-fold higher mortality risk than those with

< 8 ng/mL. If baseline PSA was 8-50 ng/mL, the mortality risk was ~7.5-fold higher in patients with a PSA-
DT of < 12 months compared with > 12 months. The time to PSA relapse after response to immediate ADT
correlated significantly with baseline PSA.

6.1.4 Deferred treatment for metastatic PCa (stage M1)

The only candidates for deferred treatment are asymptomatic patients with a strong wish to avoid treatment-
related side-effects. Median survival is ~2 years, therefore, the time without treatment (before symptoms) is
short in most cases. The risk of developing symptoms, and even death from PCa, without receiving any benefit
from hormone treatment has been highlighted [308, 309]. Patients with deferred treatment for advanced PCa
must be amenable to close follow-up.

6.1.5 Guidelines for active surveillance and watchful waiting
Recommendation - active surveillance LE GR
Discuss surgery and radiotherapy as treatment options with patients suitable for such 4 A*
treatments.

Offer active surveillance to patients with the lowest risk of cancer progression: > 10 years life | 2a A
expectancy, cT1/2, PSA < 10 ng/mL, biopsy Gleason score < 6, < 2 positive biopsies, minimal
biopsy core involvement (< 50% cancer per biopsy).

Follow-up should be based on DRE, PSA and repeated biopsies. 2a A
Patients should be counselled on the possibility of needing further treatment in the future. 2a A
Recommendation - watchful waiting for localised prostate cancer LE GR

Offer watchful waiting to patients not eligible for local curative treatment and those with a short | 1b A
life expectancy.
While on watchful waiting, base the decision to start non-curative treatment on symptoms and B
disease progression (see Section 6.1.2.2).

Recommendation - watchful waiting for locally advanced prostate cancer LE GR
In locally advanced MO patients unwilling or unable to receive any form of local treatment, offer | 1b A
a deferred treatment policy using ADT as monotherapy to asymptomatic patients with a PSA
doubling time > 12 months and a PSA < 50 ng/mL and non-poorly differentiated tumour.

*Upgraded following panel consensus.
ADT = androgen-deprivation therapy; DRE = digital rectal examination; PSA = prostate-specific antigen.

6.2 Treatment: Radical prostatectomy

6.2.1 Introduction

Radical prostatectomy (RP) involves removal of the entire prostate gland between the urethra and bladder, and
resection of both seminal vesicles, along with sufficient surrounding tissue to obtain negative margins. Often,
this procedure is accompanied by bilateral pelvic lymph node dissection. The goal of RP by any approach must
be eradication of disease, while preserving continence and, whenever possible, potency [310]. Patients should
not be denied this procedure on the grounds of age alone [306] but they should have at least 10 years of life
expectancy. Increasing age is linked to increased incontinence risk (see Section 6.6). Increasing comorbidity
greatly increases the risk of dying from non-PCa-related causes [305]. An estimation of life expectancy is
paramount in counselling a patient about surgery [311] (see also Section 6.6 - Management of PCa in older
men).

Currently, RP is the only treatment for localised PCa to show a benefit for OS and CSS, compared
with WW, as shown in one prospective randomised trial [312]. The SPCG-4 trial showed that RP was
associated with a reduction of all-cause mortality, with a relative risk (RR) of death at 18 years of 0.71 (95% ClI:
0.59-0.86). The number needed to treat (NNT) to prevent one death at 18 years of follow-up was 8; it decreases
to 4 for men younger than 65 years of age. Radical prostatectomy was also associated with a reduction in
PCa-specific mortality (PCSM) at 18 years (RR: 0.56; 95% CI: 0.41-0.77). The benefit of surgery with respect to
death from PCa was largest in men younger than 65 years (RR = 0.45) However, RP was also associated with a
reduced risk of metastases among older men (RR = 0.68).

The benefits in OS and CSS were not reproduced in the overall study population (mean age 67
years) of another prospective randomised trial using the same methodology (PIVOT trial). After a median follow-
up of 10 years, neither all-cause mortality (HR = 0.88; 95% CI: 0.71-1.08) or specific mortality (HR: 0.63; 95%
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Cl: 0.36-1.09) were reduced [300]. It must be highlighted that the populations included in these 2 RCTs are
different, the SPCG trial includes a larger proportion of intermediate- or high-risk patients.

Robot-assisted laparoscopic prostatectomy (RALP) is displacing radical retropubic prostatectomy (RRP)

as the most used surgical approach for clinically localised PCa in the USA and is being increasingly used

in Europe and other parts of the world. This trend has occurred despite the lack of high-quality evidence to
support the superiority of RALP. A recent systematic review demonstrated that robotic surgery had lower peri-
operative morbidity and a reduced risk of positive surgical margins compared with laparoscopic prostatectomy,
although there was considerable methodological uncertainty. There was no evidence of differences in urinary
incontinence at 12 months and there was insufficient evidence to draw conclusions on differences in cancer-
related, patient-driven or erectile dysfunction (ED) outcomes [313]. A recent, prospective, controlled, non-
randomised trial of patients undergoing prostatectomy in 14 centres using RALP or RRP showed no difference
in rates of positive surgical margins. At 12 months post-operatively, continence rates did not differ, but ED rates
were significantly different with 70.4% after RALP and 74.7% after RRP [314].

Increased surgical experience has lowered the complication rates of RP and improved cancer cure [315-
318]. Lower rates of positive surgical margins for high-volume surgeons suggest that experience and careful
attention to surgical details, adjusted for the characteristics of the cancer being treated, can improve cancer
control with RP [319, 320]. More evidence for a volume-outcome relationship was provided by a recent
systematic review [321].

There is a lack of studies comparing the different surgical modalities as well as of longer-term
outcomes allowing comparison of more robust criteria, such as PCSM and overall mortality [313, 322-326].
Even though there appears to be a clear volume-outcome relationship, suggesting that referral of patients to
high-volume centres would seem reasonable, the impact of a shift in practice has yet to be fully determined
[321].

Management decisions should be made after all treatments have been discussed in a
multidisciplinary team (including urologists, radiation oncologists, medical oncologists and radiologists), and
after the balance of benefits and side effects of each therapy modality has been considered together with the
patient.

6.2.2 Low-risk PCa

Patients with low-risk PCa should be informed about the results of two randomised trials comparing retropubic
RP vs. WW in localised PCa. In the SPCG-4 study, death from any cause (RR: 0.57 [95% CI: 0.40-0.81]) and
distant metastases (RR: 0.40; 95% CI: 0.21-0.73) were significantly reduced in low-risk PCa at 18 years.
However, death from PCa [RR: 0.54; 95% CI, 0.26-1.13]) was not reduced. In the PIVOT trial, a preplanned
subgroup analysis of men with low-risk PCa showed that RP did not significantly reduce all-cause mortality
(HR: 1.15; 95% CI: 0.80-1.66), or death from PCa (RR: 0.54; 95% Cl: 0.26-1.13) at 10 years.

The decision to offer RP in cases of low-risk cancer should be based upon the probabilities of clinical
progression, side-effects and potential benefit to survival [327]. It might therefore be reasonable to propose AS
to selected patients whose tumours are most likely to be insignificant.

Apart from disease characteristics, age and comorbidities impact the choice for surgery vs. WW.
Individual patient preferences should always be considered in shared decision making.

Extended pelvic lymph node dissection (eLND) is not necessary as the risk for pN+ does not exceed
5% [328].

6.2.3 Intermediate-risk, localised PCa
Patients with intermediate-risk PCa should be informed about the results of two randomised trials comparing
RRP vs. WW in localised PCa. In the SPCG-4 study, death from any cause (RR: 0.71; 95% CI: 0.53-0.95), death
from PCa (RR: 0.38; 95% CI: 0.23-0.62) and distant metastases (RR: 0.49; 95% CI: 0.32-0.74) were significantly
reduced in intermediate-risk PCa at 18 years. In the PIVOT trial, according to a preplanned subgroup analysis
among men with intermediate-risk tumours, RP significantly reduced all-cause mortality (HR: 0.69 [95% Cl:
0.49-0.98]), but not death from PCa (0.50; 95% CI: 0.21-1.21) at 10 years.

When managed with non-curative intent, intermediate-risk PCa is associated with 10-year and
15-year PCSM rates of 13 and 19.6%, respectively [329].

The risk of having positive LNs in intermediate-risk PCa is between 3.7-20.1% [328]. An eLND
should be performed in intermediate-risk PCa if the estimated risk for pN+ exceeds 5% [328]. In all other
cases, eLND can be omitted, which means accepting a low risk of missing positive nodes.
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6.2.3.1 Oncological results of radical prostatectomy in low- and intermediate-risk prostate cancer
Table 6.2.1 presents data from two prospective studies.

Table 6.2.1: Oncological results of radical prostatectomy in organ-confined disease

Study Year of RP Median follow- |Risk category |12-year 18-year
up (mo) CSS (%) CSS (%)

Bill-Axelson et al, 1989-1999 160 Low-risk 89.8

2014 [312] Intermediate-risk 84.9

Wilt et al, 2012 1994-2002 120 Low-risk 100

[300] Intermediate-risk | 94.2

CSS = cancer-specific survival; n = number of patients; PSA = prostate-specific antigen; RP = radical
prostatectomy.

6.2.4 High-risk and locally advanced PCa

Patients with high-risk PCa are at an increased risk of PSA failure, need for secondary therapy, metastatic
progression and death from PCa. Nevertheless, not all high-risk PCa patients have a uniformly poor prognosis
after RP [330]. When managed with non-curative intent, high-risk PCa is associated with 10-year and 15-year
PCSM rates of 28.8 and 35.5%, respectively [329].

There is no consensus regarding the optimal treatment of men with high-risk PCa. Provided that the
tumour is not fixed to the pelvic wall, or that there is no invasion of the urethral sphincter, RP is a reasonable
first step in selected patients with a low tumour volume. Extended LND should be performed in all high-risk
PCa cases, as the estimated risk for positive lymph nodes is 15-40% [328].

6.24.1 High-risk PCa
6.2.4.1.1 Gleason score 8-10
The incidence of organ-confined disease is 26-31% in Gleason 8-10 lesions. Patients with high-grade tumours
confined to the prostate at histopathological examination have a good prognosis after RP. A high rate of
downgrading exists between the biopsy Gleason score and the Gleason score of the resected specimen [331].
These men, in particular, may benefit most from potentially curative resection.

Several retrospective case series have demonstrated good outcomes after RP in the context of
a multimodal approach (adjuvant or salvage ADT and/or RT) for patients with a biopsy Gleason score > 8.
Biochemical PFS (BPFS) at 5- and 10-years follow-up ranged between 35-51% and 24-39%, respectively,
while the CSS at 5-, 10- and 15-years follow-up was 96%, 84-88% and 66 %, respectively [331-334].

6.2.4.1.2 Prostate-specific antigen > 20 ng/mL

D’Amico et al. found that men with PSA levels > 20 ng/mL had a 50% risk of PSA failure at 5 years after RP
[335]. Reports in patients with a PSA > 20 ng/mL who underwent surgery as initial therapy within a multimodal
approach demonstrated a BPFS at 5-, 10- and 15-years follow-up, ranging between 40-63%, 25-48% and
25%, respectively. The CSS at 5, 10 and 15 years ranged between 93-97%, 83-91% and 71-78%, respectively
[333-338]. Spahn et al. published the largest multicentre surgical series to date, including 712 patients with
PSA > 20 ng/mL, and reported a CSS of 90% and 85% at 10 and 15 years follow-up, respectively [336].

6.2.4.2  Locally advanced PCa

The surgical treatment of clinical stage T3 PCa has traditionally been discouraged [339], mainly because
patients have an increased risk of positive surgical margins and lymph node metastases and/or distant relapse
[340, 341].

In recent years, however, there has been a renewed interest in surgery for locally advanced PCa
and several retrospective case series have been published [342-344]. In up to 50% of cases this is part of
multimodality treatment.

Nomograms, including PSA level, stage and Gleason score, can be useful in predicting the
pathological stage of disease [345, 346] and therefore help with patient selection. In expert centres, it has been
shown that continence can be preserved in most cases, and in some cases, potency can also be preserved
[347].

Retrospective case series demonstrated 5-, 10- and 15-year BPFS ranging between 45-62%,
43-51% and 38-49%, respectively. Cancer-specific survival at 5-, 10- and 15-years ranged between 90-99%,
85-92% and 62-84%, respectively. Five- and 10-year OS ranged between 90-96% and 76-77 %, respectively
[342-344, 346-350].
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Only a limited number of cohort studies provided survival data for surgery of cT3b-T4 PCa. In these studies, the
CSS was 88-92% at 5 years and 87-92% at 10 years, while the OS was 73-88% at 5 years and 65-71% at
10 years [351-353].

The indication for RP in all previously described stages assumes the absence of clinically detectable nodal
involvement. Only limited evidence exists supporting RP of cN+ patients. In a recent study, the outcomes of 50
patients with cN+ were compared with those of 252 patients with pN1, but cNO at preoperative staging. cN+
was not a significant predictor of cancer-specific mortality (CSM) (p = 0.6) [354]. Due to the limited evidence,
local treatment of cN+ patients, in association with a multimodal approach, should be discussed with patients
on an individual basis.

6.2.5 Rationale for RP in patients with cNO but pathologically confirmed lymph node invasion (pN1)
PCa
The combination of RP and early adjuvant HT in pN+ PCa has been shown to achieve a 10-year CSS rate of
80% [355, 356). Furthermore, two retrospective observational studies have shown a dramatic improvement in
CSS and OS in favour of completed RP vs. abandoned RP in patients who were found to be N+ at the time of
surgery [357, 358]. This highlights the fact that frozen section should no longer be considered and supports
the role of RP as an important component of multimodal strategies of pN+ PCa. These findings have been
corroborated in a contemporary retrospective analysis [358)]. Radical prostatectomy resulted in superior survival
of patients with pN+ PCa after controlling for lymph node tumour burden and frozen sections of lymph nodes
intraoperatively are no longer recommended [359].
Recent studies described survival outcomes after surgery in pN1 PCa, with 5-, 10- and 15-year CSS
ranging from 84-95%, 51-86% and 45%, respectively. The OS at 5, 10 and 15 years ranged from 79-85%,
36-69% and 42%, respectively [237, 355-358, 360, 361].

6.2.6 Indication and extent of pelvic lymph node dissection
It is generally accepted that extended pelvic lymph node dissection (€LND) provides important information for
prognosis which cannot be matched by any other currently available procedure [245].

The individual risk of finding positive lymph nodes can be estimated using preoperative nomograms.
Only a few of these nomograms are based on eLND templates. A risk of nodal metastases over 5% (Briganti
nomogram, MSKCC, or Roach nomogram) is an indication to perform nodal sampling by an extended nodal
dissection [328, 362, 363].

6.2.6.1 Technique of lymph node dissection

Extended LND includes removal of the nodes overlying the external iliac artery and vein, the nodes within

the obturator fossa located cranially and caudally to the obturator nerve, and the nodes medial and lateral

to the internal iliac artery. With this template, 75% of all anatomical landing sites are cleared [364]. A recent
prospective mapping study confirmed that a template including the external iliac, obturator and internal iliac
areas was able to correctly stage 94% of patients. Nevertheless, in pN+ patients, this template was associated
with a 24% incomplete clearance from positive nodes [244]. Adding the common iliac area and the presacral
area decreased this risk to 3%. It is recommended that for each region the nodes should be sent in separate
containers for histopathological analysis.

Sentinel node analysis

Sentinel node (SN) mapping studies have shown that aside from the obturator and external iliac lymph nodes,
the prostate also drains to the presacral nodes and most commonly to the internal iliac nodes [244, 364].
Adding SN mapping to extended nodal dissection aids in directing dissection to nodes most likely to contain
nodal metastases. Sentinal node mapping in PCa is still an experimental method and the optimal technology,
radioactive or fluorescence tracers, or both, has not been determined yet [365] (see Section: 5.3.2.3).

6.2.6.2 Early complications

Pelvic eLND remains a surgical procedure that increases morbidity in the treatment of PCa. When comparing

extended vs. limited LND, three-fold higher complication rates have been reported by some authors [366].
Overall complication rates of 19.8% vs. 8.2% were noted for eLND vs. limited LND, respectively,

with lymphoceles (10.3% vs. 4.6%) being the most common. Other authors have reported more acceptable

complication rates [367]. Similar rates of lymphoceles have been observed in RARP series, however, in

one subgroup analysis lymphoceles were more common in the extraperitoneal approach (19%) vs. the

transperitoneal approach (0%) [368, 369]. Briganti et al., [366] showed more complications after extended

compared to limited LND. In 20% of men a complication was reported after eLND. Lymphoceles occurred in

10% of cases. Thromboembolic events occurred in less than 1% of cases.
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6.2.6.3 Outcome of pN1

Prognostic indicators

The number of involved nodes [370], the tumour volume within the lymph node, and capsular perforation of
the nodal metastases are predictors of early recurrence after prostatectomy for nodal metastasised PCa [371].
A lymph node density (defined as the percentage of positive lymph nodes in relation to the total number of
analysed/removed lymph nodes) over 20% was found to be associated with poor prognosis [372].

Survival in pN1

Recent studies described survival outcomes after surgery in pN1 PCa, with 5-, 10- and 15-year CSS rates
ranging from 84-95%, 51-86% and 45%, respectively. The OS at 5, 10 and 15 years ranged from 79-85%,
36-69% and 42%, respectively [237, 256-258, 293, 373, 374]. The number of removed nodes was correlated
with disease specific survival in men with nodal metastases [237, 360, 370, 375-379]. In one population based
study with a 10-year follow-up, patients undergoing excision of at least 10 nodes (node-negative patients) had
a lower risk of PCa-specific death at 10 years than those who did not undergo lymphadenectomy [380]. In
another series, it was demonstrated that a more extensive LND was associated with improvement in CSS in
patients with lymph node invasion [370]. Retrospective findings suggest, but do not prove that men with nodal
metastases may benefit from more extended nodal dissection. Better staging in men with a higher nodal yield
may have resulted in the observed improved survival. Clinical recurrence (imaging confirmed) is observed in
33% of men after prostatectomy for lymph node metastasised PCa after a median follow up of 17 years [354].

Adjuvant androgen ablation in men with pN1 disease

The combination of RP and early adjuvant HT in pN+ PCa has been shown to achieve a 10-year CSS rate of
80% [355, 356]. In patients who prove to be pN+ after RP, early adjuvant HT has been shown to significantly
improve CSS and OS in a prospective randomised trial. However, this trial included mostly patients with high-
volume nodal disease and multiple adverse tumour characteristics. It is unclear whether early adjuvant HT
should still be used in the present era of increased detection of microscopic involvement as a result of more
frequently performed eLND. The benefits should be judged against the side effects of long-term HT. Follow-up
of PSA and delaying the initiation of HT until PSA level rises is therefore an acceptable option in selected cases
with < 2 microscopically involved lymph nodes in an extended nodal dissection.

Adjuvant radiotherapy

In a retrospective multicentre cohort study, maximal local control with RT of the prostatic fossa appeared to

be beneficial in PCa patients with pN1 after RP, treated adjuvantly with continuous ADT [361]. The beneficial
impact of adjuvant RT on survival in patients with pN1 PCa was highly influenced by tumour characteristics.
Men with low-volume nodal disease (< 3 lymph nodes) and GS 7-10 and pT3-4 or R1 as well as men with 3-4
positive nodes were more likely to benefit from RT after surgery [361]. In A SEER retrospective population-
based analysis, adding RT to RP showed a non-significant trend to improved OS but not PCa-specific survival,
but data on the extent of additional RT is lacking in this study [359]. No recommendations can be made on the
extent of adjuvant RT in pN1 disease although whole pelvis RT was given in more than 70% of men in a large
retrospective series that found a benefit for adding RT to androgen ablation in pN1 patients [361]. However the
optimal field (prostatic fossa only or whole pelvis) remains unclear.

Adjuvant chemotherapy

The TAX3501 trial compared the role of leuprolide (18 months) with and without docetaxel (6 cycles) in men
after prostatectomy for high-risk PCa. The trial ended prematurely due to poor accrual and overall only 19.7%
of patients were found to have nodal metastases. Adjuvant chemotherapy after prostatectomy should only be
considered in a clinical trial.
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6.2.7 Guidelines for eLND in prostate cancer and pN+ patients

Recommendation LE GR
Do not perform LND in low-risk PCa. 2b A
Perform an eLND in intermediate-risk PCa if the estimated risk for positive lymph nodes 2b B
exceeds 5%.
Perform an eLND in high-risk PCa. 2a A
Do not perform a limited LND. 2a A
Upon detection of nodal involvement during RP:
e  Offer adjuvant ADT for node-positive (pN+); 1b A
e Discuss adjuvant ADT with additional radiotherapy (see Section 6.2.6.3); 2b A
e  (Offer observation (expectant management) to a patient after eLND and < 2 nodes show 2b B
microscopic involvement with a PSA < 0.1 ng/mL and absence of extranodal extension.

ADT = androgen deprivation therapy; eLND = extended lymph node dissection;
LND = lymph node dissection; PCa = prostate cancer; RP = radical prostatectomy.

6.2.8 Complications and functional outcomes of radical prostatectomy
The intra-and peri-operative complications of retropubic RP and RALP are listed in Table 6.2.2 [381] and
section 7.8.3 - Radical prostatectomy.

Table 6.2.2: Intra-and peri-operative complications of retropubic RP and RALP (Adapted from [313])

Predicted probability of event RALP (%) Laparoscopic RP (%) | RRP (%)
Bladder neck contracture 1.0 2.1 4.9
Anastomotic leak 1.0 4.4 3.3
Infection 0.8 1.1 4.8
Organ injury 0.4 2.9 0.8

lleus 1.1 2.4 0.3
Deep-vein thrombosis 0.6 0.2 14
Predicted rates of event RALP (%) Laparoscopic RP (%) | RRP (%)
Clavien | 2.1 4.1 4.2
Clavien Il 3.9 7.2 17.5
Clavien llla 0.5 2.3 1.8
Clavien lllb 0.9 3.6 25
Clavien IVa 0.6 0.8 2.1
Clavien V <01 0.2 0.2

RALP = robot-assisted laparoscopic prostatectomy; RP = radical prostatectomy; RRP = radical retropubic
prostatectomy.

Post-operative incontinence and ED are common problems following surgery for PCa. A recent systematic
review found that the mean continence rates at 12 months were 89-100% for patients treated with RALP and
80-97% for patients treated with RRP [326]. The major limitations of the included studies were the retrospective
study design and the use of different assessment tools preventing comparison between techniques and series.
Recently, a prospective, controlled, nonrandomised trial of patients undergoing prostatectomy in 14 centres
using RALP or RRP was published. At 12 months after RALP, 21.3% were incontinent, as were 20.2% after
RRP. The adjusted OR was 1.08 (95% CI: 0.87-1.34). Erectile dysfunction was observed in 70.4% after RALP
and 74.7% after RRP. The adjusted OR was 0.81 (95% ClI: 0.66-0.98) [314].

6.2.9 Indications for nerve-sparing surgery
Nerve-sparing RP can be performed safely in most men with localised PCa [382, 383]. Clear contraindications
are patients in whom there is a high risk of extracapsular disease, such as any cT2c or ¢T3 PCa, any GS > 7
on biopsy. An externally validated nomogram predicting side-specific extracapsular extension can help guide
decision making [384, 385]. Multiparametric MRI might be helpful for selecting a nerve-sparing approach (see
Section 5.3.1.4).

If any doubt remains regarding residual tumour, the surgeon should remove the neurovascular
bundle (NVB). Alternatively, the use of intra-operative frozen-section analysis can help guide these decisions.
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The early use of phosphodiesterase-5 inhibitors in penile rehabilitation remains controversial.
Placebo-controlled prospective studies have shown no benefit from daily early administration of vardenafil or
sildenafil vs. on-demand vardenafil or sildenafil in the post-operative period [386, 387]. Conversely, another
placebo-controlled prospective study has shown that sildenafil has a significant benefit on the return of normal
spontaneous erections [388].

6.2.10 Guidelines for radical prostatectomy

Recommendation LE GR
Discuss AS and radiotherapy with suitable patients. 4 A*
Offer RP to patients with low- and intermediate-risk PCa and a life expectancy > 10 years. 1b A
Nerve-sparing surgery may be attempted in pre-operatively potent patients with low risk of 2b B
extracapsular disease (T1c, GS < 7 and PSA < 10 ng/mL, or refer to Partin tables/nomograms).

In intermediate- and high-risk disease, use multiparametric MRI as a decision tool to select 2b B
patients for nerve-sparing procedures.

Offer RP in a multimodality setting to patients with high-risk localised PCa and a life 2a A

expectancy of > 10 years.
Offer RP in a multimodality setting to selected patients with locally advanced (cT3a) PCa, and |2b B
a life expectancy > 10 years.

Offer RP in a multimodality setting to highly selected patients with locally advanced PCa 3 C
(cT3b-T4 NO or any T N1).

Do not offer neoadjuvant hormonal therapy before RP. 1a A
Do not offer adjuvant hormonal therapy for pNO. 1a A
Offer any surgical approach (i.e. open, laparoscopic or robotic) to patients who are surgical 1a A

candidates for radical prostatectomy.

*Upgraded based on panel consensus
AS = active surveillance; DFS = disease-free survival; GS = Gleason score; MRI = magnetic resonance imaging;
OS = overall survival; PCa = prostate cancer; RP = radical prostatectomy.

6.3 Treatment: definitive radiotherapy

6.3.1 Introduction

There are no published RCTs comparing RT with WW or AS. The only randomised trial in the modern era is the
ProtecT study which has not yet reported its first results [389].

Intensity-modulated radiotherapy (IMRT), with or without image-guided radiotherapy (IGRT), is the
gold standard for EBRT. Regardless of the technique used, the choice of treatment is multidisciplinary. After the
extent of the tumour has been properly assessed, the following are taken into account [390]:

. 2009 TNM classification;

o Gleason score, defined using an adequate number of core biopsies (at least 10);

. Baseline PSA;

. Age of the patient;

. Patient’s comorbidity, life expectancy, and QoL;

. International Prostate Symptom Score (IPSS) and uroflowmetry recordings (max urinary peak flow
> 15 mL/s [391]);

. and the EAU prognostic factors classification.

6.3.2 Technical aspects: three-dimensional conformal radiotherapy and intensity-modulated
external-beam radiotherapy

Anatomical data are acquired by scanning the patient in a treatment position. The data are transferred to the

three-dimensional (3D) treatment planning system, which visualises the clinical target volume and then adds a

surrounding safety margin. Real-time verification of the irradiation field using portal imaging allows comparison

of the treated and simulated fields, and correction of deviations where displacement is more than 5 mm.

It is possible to use IMRT with linear accelerators, equipped with the latest multileaf collimators
and specific software. At the time of irradiation, a multileaf collimator automatically (and in the case of IMRT
continuously) adapts to the contours of the target volume seen by each beam. This allows for a more complex
distribution of the dose to be delivered within the treatment field and provides concave isodose curves, which
are particularly useful as a means of sparing the rectum. To date, no randomised trials have been published
comparing dose escalation using IMRT and 3D-CRT.

With dose escalation using IMRT, organ movement becomes a critical issue, in terms of both tumour
control and treatment toxicity. Evolving techniques will therefore combine IMRT with some form of IGRT, in
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which organ movement can be visualised and corrected for in real time, although the optimum means of
achieving this is still unclear [392]. Tomotherapy is another evolving technique for the delivery of IMRT, which
uses a linear accelerator mounted on a ring gantry that rotates as the patient is delivered through the centre of
the ring, analogous to spiral CT scanning.

Whatever the techniques and their degree of sophistication, quality assurance plays a major role
in the management of RT, requiring the involvement of physicians, physicists, dosimetrists, radiographers,
radiologists and computer scientists.

6.3.3
6.3.3.1

Radiotherapy for localised PCa
Dose escalation

Several randomised studies (see below) have shown that dose escalation (range 74-80 Gy) has a significant
impact on 5-year survival without biochemical relapse [393-402]. These trials have generally included
patients from several risk groups, and the use of neoadjuvant/adjuvant HT has varied. The best evidence
of an OS benefit for patients with intermediate- or high-risk PCa but not with low-risk PCa comes from a
non-randomised but well conducted propensity matched retrospective analysis of the U.S. National Cancer
Database (NCDB) covering a total of 42,481 patients [403].
In everyday practice, a minimum dose of > 74 Gy is recommended for EBRT + HT.
Currently, it is not possible to make different recommendations according to the patient’s risk group.

If IMRT and IGRT are used for dose escalation, severe late side effects > grade lll for the rectum is about 2-3%
and for the genito-urinary tract is 2-5% [395, 402, 404-417] (see also Section 6.8.4.1 Post-treatment quality of
life in patients with localised PCa).

Table 6.3.1: Randomised trials on dose escalation in localised PCa

Trial n PCa condition Radiotherapy | Follow-up | Outcome Results
Dose
MD Anderson | 301 T1-T3, NO, MO, 70 vs.78 Gy Median Disease High risk / PSA
study 2011 PSA 10 ng/mL 9yr specific >10
[393] VS. mortality 16 % DSM @ 70 Gy
PSA > 10 ng/mL (DSM) vs. 4% DSM @ 78 Gy
other cause | (p =0.05)
of death Higher risk
15% DSM @ 70 Gy
2% DSM @ 78 Gy
(p =0.03)
PROG 95-09 |393 T1b-T2b 70.2 vs.79.2 Median 10-year All patients:
study [394] PSA 15 ng/mL Gy 8.9 yrfor |ASTRO 32% BF @ 70.2 Gy
75% GLS < 6 survivors | Biochemical |17% BF @ 79.2 Gy
including failure (BCF) |(p < 0.0001)
proton boost Low-risk patients:
19.8 vs. 28.8 28% BF @ 70.2 Gy
Gy 7% BF @ 79.2 Gy
(p < 0.0001)
MRC RTO1 843 T1b-T3a, NO, MO |64 vs. 74 Gy |Median Biochemical |43% BFS @ 64 Gy
study [390] PSA < 50 ng/mL 10 yr progression | 55% BFS @ 74 Gy
neoadjuvant HT free survival | (p = 0.0003) 71%
(BFS); OS OS both groups
(p =0.96)
Dutch 664 T1b-T4 143 pts. |68 vs. 78 Gy | Median Freedom 43% FFF @ 68 Gy
randomised with (neo)adjuvant 110 mo. biochemical |49% FFF @ 78 Gy
phase lll trial HT (Phoenix) (p =0.045)
[402] and/or clinical
failure (FFF) @
10 yrs
French 306 T1b-T3a, NO,MO |70vs. 80 Gy |Median 61 |BCF (ASTRO) |39% BF @ 70 Gy
GETUG 06 PSA < 50 ng/mL mo. 28% BF @ 80 Gy
randomised
trial [397]
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Retrospective | 16,714 |intermediate risk |< 75.6 Gy vs. | Median (O] propensity adjusted
NCDB study 73% T <2a >75.6 Gy 85-86 mo. HR: 0.84 favouring
[403] 76% GLS < 7a 49% HT dose escalation
(p < 0.001)
13,538 | high risk < 75.6 Gy vs.
40% T>2b >75.6 Gy propensity adjusted
67% GLS > 7b 77% HT HR: 0.82 favouring
dose escalation
(p < 0.001)

BCF = biochemical failure; HT = hormone therapy; OS = overall survival.

6.3.3.2  Hypofractionation (HFX)

In radiobiology, the linear quadratic model uses two coefficients, alpha (o) and beta (B) to describe the dose-
response relationship. In clinical practice, these coefficients are used to calculate the effect of different
fractionation schemes. Fractionated RT utilises differences in the DNA repair capacity of normal and tumour
tissue. In fast growing tissue including many tumours, cells have little time to repair photon-induced DNA
damage. The o/p ratio is then typically around 10 Gy. In contrast, tissue with a low cell renewal has a good
opportunity for repair between fractions of irradiation. In such tissue, the o/f ratio is 3 Gy or lower. Slowly
proliferating cells with low o/f ratios are very sensitive to an increased dose per fraction [400].

While the correct o/ ratio is still controversial, a meta-analysis of 25 studies with > 14,000 patients
concludes that PCa, due to its slow growth, has an o/p ratio of approximately 1.5 Gy. Assuming this value,
hypofractionated RT could be more effective than conventional fractions of 1.8 - 2 Gy [401]. Beyond the
radiobiological aspects, hypofractionation (HFX) can increase the convenience for the patient and lower costs
for the health care system.

Several studies report on HFX applied in various techniques and in part also including HT [418-
424]. A systematic review concludes that studies on moderate HFX (2.5 - 4 Gy/fx) delivered with conventional
3D-CRT/IMRT have sufficient follow-up to support the safety of this therapy, but long-term efficacy data are
still lacking [425]. Extreme HFX (5-10 Gy/fx) typically requires IGRT and stereotactic body radiotherapy (SBRT).
Short-term biochemical control is comparable to conventional fractionation. However, there are concerns about
high-grade genito-urinary and rectal toxicity, and long-term side effects may not all be known yet [425-427].

Taking into account the published results and the uncertainties of the correct o/p ratio, moderate
HFX (Table 6.3.2) plus dose escalation should be done by experienced teams, accompanied by meticulous RT
quality assessment and close attention to organ at risk dose-constraints until long-term data are available. For
extreme HFX, it seems prudent to restrict this therapy to prospective clinical trials and to inform patients on the
uncertainties of the long-term outcome.
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Table 6.3.2: Phase 3 randomised trials of moderate hypofractionation for intact PCa

Study n Risk, GS, or |Regimen BED, | Median | Outcome Toxicity
NCCN Gy FU, mo
Lukka 466 |60% GS 6 52.5 Gy/20 fx |62 68 5yrFFBF40% |Gr>32% (NS)
etal. [418] 31% GS 7 (NS)
470 |9% GS 8-10 |66 Gy/33fx |66 5yrFFBF43% |Gr>31%
Yeoh 108 |n.s. 55 Gy/20 fx |66.8 |90 7.5 yr FFBF 53% | Late GU; HR: 1.58
etal. [419] (p < 0.05) (95% Cl: 1.01-2.47)
109 64 Gy/32 fx |64 favouring
7.5 yr FFBF 34% | hypofractionation
Dearnaley |151 |n.s. 57 Gy/19fx |73.4 |51 n.s. Gr>2 GU 0% (NS)
et al. [420] Gr>2 Gl 1% (NS)
153 60 Gy/20 fx |77 Gr>2GU 2%
Gr>2Gl 4%
153 74 Gy/37 fx |74 Gr>2GU 2%
Gr>2 Gl 4%
Kuban 102 |29% low 72 Gy/30fx |80.2 |56 5yrFFBF96% |5yrGr>2 GU 19%
etal. [421] 70% (NS) (NS)
102 |intermediate |75.6 Gy/42 fx |71.4 5yrGr>2Gl 14%
1% high 5yr FFBF 92% | (NS)
5yrGr>2 GU 19%
5yrGr>2 Gl 6%
Arcangeli |83 [26% GS7 62 Gy/20fx |81.4 |70 5 yr FFBF 85% 3yrGr>2GU 16%
etal. [422, 74% GS >7 (p =0.065) *pss |(NS)
423] 85 80 Gy/40fx |80 forGS>4+3 3yrGr>2Gl17%
5yrFFBF 79% | (NS)
3yrGr>2GU 11%
3yrGr>2Gl 14%
Pollack 151 |34% GS 6 70.2 Gy/26 fx |84 68 5yrBCDF23% |[5yrGr>2 GU 13%
et al. [424] 47% GS 7 (NS) (p=0.16)
152 [19% GS 8-10 |78 Gy/36fx |78 5yrGr>2 Gl 9%
5yr BCDF 21% | (NS)
5yrGr>2GU 13%
5yrGr>2 Gl 9%
Aluwini 403 |30% GS<6 |64.6Gy/19fx [90.4 |49 n.s. 3mo.>2GU23%
et al. [428] 45% GS > 7 3mo.>2Gl13%
391 |25% GS 8-10 |78 Gy/39fx |78 3mo.>2GU22%
3mo.>2GI13%

BCDF = biochemical or clinical disease failure; BED = biologically equivalent dose, calculated to be equivalent
in 2 Gy fractions using an a/f of 1.5 Gy; Cl = confidence interval; FFBF = freedom from biochemical failure;
FU = follow-up; fx = fractions; Gl = gastrointestinal; Gr = grade; GS = Gleason score; GU = genito-urinary;

HR = hazard ratio; NCCN = National Comprehensive Cancer Network; NS = not significant; n.s. = not stated;
ss = statistically significant.

6.3.3.3

Neoadjuvant or adjuvant hormone therapy plus radiotherapy

The combination of RT with luteinising-hormone-releasing hormone (LHRH) ADT has definitively proven its
superiority compared with RT alone followed by deferred ADT on relapse, as shown by phase Ill randomised
trials [429-433] (Table 7.3.3). These trials included high-risk PCa patients, mostly by virtue of locally advanced
(T3-T4 NO-X) disease, though with a wide range of clinical risk factors, such as PSA level or Gleason grade

(high-risk localised, T1-2, NO-X PCa). The most powerful conclusion from these studies comes from the EORTC

22863 trial, which is the basis for the combination of RT and ADT in patients with locally advanced PCa as
standard practice today.

In daily practice, ADT starts either at the onset of RT (for adjuvant ADT) or 2 or 3 months before (for
neoadjuvant), but the concomitant component is crucial to potentiate RT. Long-term ADT, ranging from 2 to 3
years is recommended for locally advanced disease [399, 434] rather than short term (6-months) [433]. Dose
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escalation phase Ill randomised trials are on going to assess its impact on DFS. Cardiovascular mortality may
be related to ADT, not RT, as addressed in Section 12.9.3.3.

Whether these results should be applied to patients with intermediate- or high-risk localised PCa is unclear.
The Boston trial has shown an improved 8-year OS rate for patients without moderate or severe comorbidity
assigned to 6 months of complete ADT (p = 0.01) [432], and the RTOG 94-08 study showed an increased
10-year OS rate for intermediate risk only with 4 months of complete ADT (p = 0.003) [398].

The EORTC trial 22961, an equivalence trial with 970 patients (78% T3-4, 92% NO) combined RT
(70 Gy) with either 6 months or with 3 years of LHRH analogue treatment. With a median follow-up of 6.4 years,
both cancer-specific and overall mortality were significantly lower with long-term androgen suppression [399].

In the RTOG 9910 trial, 1,579 intermediate-risk PCa patients were randomised to LHRH antagonist
therapy for 8 weeks before RT (70.2 Gy in 2-D or 3-D techniques) followed by either another 8 or 28 weeks of
anti-hormonal treatment. Extended androgen suppression did not significantly improve 10-year rates of distant
(both arms 6%), loco-regional (6% vs. 4%) or biochemical progression (both arms 27%), or DSS (96% vs. 95%)
or OS (66% vs. 67%). The 8 + 8 week scheme was confirmed as a standard procedure [435].

Table 6.3.3: Studies of use and duration of ADT in combination with RT for PCa

Trial Year | TNM stage n Trial ADT RT Effect on OS
EORTC |2010 |T1-2 poorly 415 |EBRT £ ADT |LHRH agonist | 70 Gy RT Significant benefit at
22863 differentiated for 10 years for combined
[429] and MO, or 3 yr (adjuvant) treatment (HR: 0.60, 95%

T3-4 NO-1 MO Cl: 0.45-0.80,

p = 0.0004).
RTOG 2005 | T3 or N1 MO 977 |EBRT £ ADT | Orchiectomy |65-70 Gy RT | Significant benefit for
85-31 or LHRH combined treatment (p =
[430] agonist 0.002) seems to be mostly
15% RP caused by patients with

Gleason score 7-10
Granfors | 2006 | T3 NO-1 MO 91 EBRT + ADT | Orchiectomy |65 Gy RT Significant benefit

[436] (p =0.02 p = 0.03), mainly
caused by lymph-node-
positive tumours

D’Amico |2008 | T2 NO MO 206 |EBRT + ADT |LHRH agonist | 70 Gy Significant benefit

[432] (localised plus flutamide | 3D-CRT (HR: 0-55, 95%

unfavourable for 6 mo. Cl: 0.34-0.90,
risk) p = 0.01) that may pertain

only to men with no or
minimal comorbidity

TROG 96-01
Denham |2011 |T2b-4 NOMO |802 |Neoadjuvant |Goserelin 66 Gy No significant difference
2011 ADT duration | plus 3D-CRT in OS reported; benefit in
[433] flutamide 3 PCa-specific survival (HR:
or 6 mo. 0-56, 95% ClI: 0.32-0.98,
before, plus p = 0.04)
concomitant (10 yrs: HR: 0.84, 0.65-
suppression 1.08; p=0.18)
RTOG 2007 | T1c-4 NO-1 MO | 1292 | ADT timing 2 mo. Whole No significant difference
94-13 comparison | neoadjuvant | pelvic RT vs. |between neoadjuvant plus
[437] plus prostate only; | concomitant vs. adjuvant
concomitant | 70-2 Gy androgen suppression
vs. 4 mo. therapy groups
adjuvant (interaction suspected)

suppression
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RTOG 2008 | T2-4 NO-1 456 |EBRT + ADT | Goserelin 65-70 Gy RT | No significant difference
86-10 plus flutamide at10yr
[431] 2 mo.
before, plus
concomitant
therapy
RTOG 2008 | T2c-4 NO-1 MO | 1554 | Short vs. LHRH agonist | 65-70 Gy RT |p =0.73 p = 0.36 overall;
92-02 prolonged given for significant benefit
[434] ADT 2 years as (p=0.044)
adjuvant after (p =0.0061) in subset with
4 mo. as Gleason score 8-10
neoadjuvant
EORTC 2009 | T1c-2ab N1 970 |Short vs. LHRH agonist | 70 Gy Better result with 3-year
22961 MO, T2c-4 prolonged for 6 mo. vs. |3D-CRT treatment than with 6 mo.
[399] NO-1 MO ADT 3yrs (3.8% improvement in
survival at 5 yr)
Pisansky | 2014 |intermediate 1579 | Short vs. LHRH 702Gy2D |67 vs.68% p=0.62,
[435] risk (94% prolonged antagonist /3D confirms 8 + 8 weeks
T1-T2, 6% ADT 8+ 8vs. LHRH as a standard
T3-4) 8 + 28 wk
SPCG-7/ {2014 | T1b-2 Grade |875 |ADT +EBRT |LHRH agonist | 70 Gy 18.9% (30.7%) vs. 8.3%
SFUO-3 2-3, T3 NO MO for 3 mo plus |3D-CRT vs. |(12.4%) cancer specific
[438] continuous no RT mortality at 10 (15) yr
flutamide favouring combined
treatment (HR: 0.35;
p < 0.0001 for 15 yr
results) NCIC CTG PR.3/
MRC
PRO7/ 2015 | T3-4 (88%), 1205 |ADT £ EBRT | Continuous |65-70 Gy 10-years OS = 49% vs.
SWOG PSA > 20 ng/ LHRH agonist | 3D-CRT vs. | 55% favouring combined
[439, mL (64%), GLS no RT treatment (HR: 0.7,
440] 8-10 (36%) NO p < 0.001)
MO
Mottet 2012 | T3-4 NO MO 273 |ADT + EBRT |LHRH 70 Gy Significant reduction
2012 264 agonist for | 3D-CRT vs. | of clinical progression;
[441] 3yr no RT 5-years OS 71.4% vs.
71.5%

LHRH = luteinising-hormone-releasing hormone; RT = radiotherapy; HR = hazard ratio;
3D-CRT = three-dimensional conformal radiotherapy.

6.3.3.4 Neoadjuvant chemotherapy plus radiotherapy

The GETUG 12 trial investigated the impact of neoadjuvant chemotherapy with docetaxel on the progression-
free survival (PFS) in a cohort of 413 high-risk patients. Patients were randomly assigned to either goserelin
10.8 mg every 3 months for 3 years, plus four cycles of docetaxel and estramustine or to goserelin alone (arm
2). Local therapy was administered at 3 months and consisted of RT in 358 patients (87 %). Toxicity included
grade 3-4 neutropenia (27 %) with neutropenic fever in 2%, but no toxicity-related death. A PSA response (PSA
< 0.2 ng/mL after 3 months of treatment) was obtained in 34% in the ADT + DE arm and 15% in the ADT arm.
With a median follow-up period of 4.6 years, the 4-year PFS was 85% in arm 1 vs. 81% in arm 2 (p = 0.26), but
the data need to mature [442].

6.3.3.5 Combined dose-escalated radiotherapy and androgen-deprivation therapy

Zelefsky et al. [443] reported a retrospective analysis comprising 571 patients with low-risk PCa (22.4%),
1,074 with intermediate-risk PCa (42.1%), and 906 with high-risk PCa (35.5%). 3D-conformal RT or IMRT were
administered. The prostate dose ranged from 64.8 to 86.4 Gy; doses beyond 81 Gy were delivered during

the last 10 years of the study using image-guided IMRT. Complete androgen blockade was administered

at the discretion of the treating physician to 623 high-risk PCa (69%), 456 intermediate-risk PCa (42%) and
170 low-risk PCa (30%) patients. The duration of ADT was 3 months for low-risk patients and 6 months for
intermediate-risk and high-risk patients, starting at 3 months before RT. The 10-year BDFR was significantly
improved by dose escalation: 84% (> 75.6 Gy) vs. 70% for low-risk PCa (p = 0.04), 76% (> 81 Gy) vs. 57% for
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intermediate-risk PCa (p = 0.0001), and 55% (> 81 Gy) vs. 41% for high-risk patients (p = 0.0001). The 6-month
ADT also influenced the BDFR in intermediate- and high-risk patients, with 55% for intermediate-risk vs. 36%
for high-risk patients (p < 0.0001). In the multivariate analysis, a dose > 81 Gy (p = 0.027) and ADT

(p = 0.052) were found to be predictive factors for distant metastasis-free survival, but none of these
parameters influenced OS.

6.3.3.6  Recommended external beam radiation therapy treatment policy for localised PCa
6.3.3.6.1 Low-risk PCa
Intensity-modulated RT with escalated dose without ADT is an alternative to brachytherapy (see below).

6.3.3.6.2 Intermediate-risk PCa

Patients suitable for ADT can be given combined IMRT with short-term ADT (4-6 months) [398, 444, 445]. For
patients unsuitable for ADT (e.g. due to comorbidities) or unwilling to accept ADT (e.g. to preserve their sexual
health), the recommended treatment is IMRT at an escalated dose (76-80 Gy) or a combination of IMRT and
brachytherapy.

6.3.3.6.3 Localised high-risk PCa

The high risk of relapse outside the irradiated volume makes it mandatory to use a combined modality
approach, consisting of dose-escalated IMRT, possibly including the pelvic lymphatics + long-term ADT. The
duration of ADT has to take into account WHO PS, comorbidities, and the number of poor prognostic factors.
It is important to recognise that EBRT + short-term ADT did not improve OS in high-risk localised PCa, in the
Boston and RTOG 94-13 and 86-10 trials [431, 432, 437], and long-term ADT is currently recommended for
these patients.

6.3.3.6.4 Locally advanced PCa: T3-4 NO, MO

In locally advanced disease, RCTs have clearly established that the additional use of long-term ADT combined
with RT produces better OS. Whilst RT is effective in this patient group, combined RT + ADT is clearly superior
to ADT alone.

6.3.3.6.5 MRC PR3/PR07 study - The National Cancer Institute of Canada (NCIC)/UK Medical Research
Council (MRC)/Southwest Oncology Group (SWOG) intergroup PR3/PR0O7 study

This study comprised 1,205 patients, consisting of T3-4 (n = 1,057), or T2, PSA > 40 ng/mL (n = 119), or

T2, PSA > 20 ng/mL and Gleason score > 8 (n = 25), who were randomly assigned to lifelong ADT (bilateral

orchidectomy or LHRH agonist), with or without RT (65-70 Gy to the prostate, with or without 45 Gy to the

pelvic lymph nodes). With a median follow-up time of 8 years, OS was significantly improved in the patients

allocated to ADT + RT (HR:, 0.70; 95% CI: 0.57 to 0.85; p < 0.001). Deaths from PCa were significantly reduced

by the addition of RT to ADT (HR: .46; 95% CI: 0.34 to 0.61; p < 0.001). Patients on ADT + RT reported a higher

frequency of adverse events related to bowel toxicity, but only two of 589 patients had grade 3 or greater

diarrhoea at 24 months after RT [440].

A total of 273 patients with locally advanced PCa T3-4 or pT3 NO MO were randomly assigned to 3 years of
ADT using an LHRH agonist (leuprorelin), with or without RT (70 Gy to the prostate plus 48 + 2 Gy to the pelvic
lymph nodes). After a median follow-up period of 67 months, there was a significant improvement in the 5-year
DFS (p < 0.001), metastatic disease-free survival (p < 0.018), and locoregional PFS (p < 0.0002), but the effect
on OS was not reported [441].

Another study compared hormonal treatment alone (i.e. 3 months of continuous androgen blockade followed
by continuous flutamide treatment (n = 439) with the same treatment combined with RT (n = 436) [438]. The 10
(15) year cumulative PCSM was 18.9% (30.7%) and 8.3% (12.4%) (HR: 0.35; [p < 4.1E-10 for 15 year results]),
and overall mortality was 35.3% (56.7%) and 26.4% (43.4%) (HR: 0.70; p = 0.0006 for 15-year results),
respectively.

6.3.3.7  Lymph node irradiation

6.3.3.7.1 Prophylactic lymph node irradiation in clinically NO prostate cancer (estimated cNO)

There is no level 1 evidence for prophylactic whole-pelvic irradiation, since randomised trials have failed to
show that patients benefit from prophylactic irradiation (46-50 Gy) of the pelvic lymph nodes in high-risk
cases. Such studies include the RTOG 77-06 study (n = 484 with T1b-T2) [446], the Stanford study (n = 91)
[447], and the GETUG 01 trial (n = 444 with T1b-T3 NO pNx MO) [448]. In the RTOG 94-13 study [437], there
were no differences in the PFS in patients treated with whole-pelvic or prostate-only RT, but interactions
between whole-pelvic RT and the duration of ADT were reported following the subgroup analysis. Pelvic
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lymphadenectomy may be needed to improve the selection of patients who may be able to benefit from pelvic
lymph node irradiation and to supplement the use of the Briganti tables [328] and/or the Roach formula [449].
The results of pelvic lymphadenectomy, especially in young patients, allows radiation oncologists to tailor both
the planning target volume and the duration of ADT, particularly ensuring that there is no pelvic irradiation for
pNO patients, while it is possible to irradiate, in combination with long-term ADT. The real impact of such an
approach remains, so far, hypothetical, since no randomised trails are available. The benefits of pelvic nodal
irradiation at a high dosage using IMRT merit further investigation in a phase Il trial. One such trial is currently
recruiting through the RTOG, and PIVOTAL, a randomised phase Il in the UK, has completed accrual.

6.3.3.7.2 Clinical, or pathological node positive, M0 disease

Outcomes in this group after RT as a sole modality are poor [399], and these patients should receive RT plus
long-term ADT. The RTOG 85-31 randomised phase lll trial, with a median follow-up period of 6.5 years,
showed that 95 of the 173 pN1 patients who received pelvic RT with immediate HT had better 5-year (54%)
and 9-year (10%) PFS rates (PSA < 1.5 ng/mL) vs. 33% and 4%, respectively, for radiation alone (p < 0.0001).
Multivariate analysis showed that this combination had a statistically significant impact on the OS [450].
Patients with pelvic lymph node involvement lower than the iliac regional nodes, < 80 years old, with a WHO
PS 0-1 and no severe comorbidity, may be candidates for EBRT + immediate long-term HT. Recent data from
the UK STAMPEDE trial suggests that pelvic RT could be beneficial for N1 disease, but this is not based on a
randomised comparison [451] (See also Section 6.3.7).

6.3.4 Proton beam therapy

In theory, proton beams are an attractive alternative to photon-beam RT for PCa, as they deposit almost all
their radiation dose at the end of the particle’s path in tissue (the Bragg peak), in contrast to photons, which
deposit radiation along their path. There is also a very sharp fall-off for proton beams beyond their deposition
depth, meaning that critical normal tissues beyond this depth could be effectively spared. In contrast, photon
beams continue to deposit energy until they leave the body, including an exit dose.

Two recent planning studies comparing conformal proton therapy with IMRT have yielded conflicting
results; one study suggested that the two are equivalent in terms of rectal dose sparing, but that IMRT is
actually superior in terms of bladder sparing [452]; the other study suggested a clearer advantage for protons
[453].

One randomised trial on dose escalation (70.2 vs. 79.2 Gy) has incorporated protons for the boost
doses of either 19.8 or 28.8 Gy. This trial shows improved outcome with the higher dose, but it cannot be used
as evidence for the superiority of proton therapy per se [394]. Thus, unequivocal information that shows an
advantage of protons over IMRT photon therapy is still not available.

Studies from the SEER database, and from Harvard [454, 455], describing toxicity and patient
reported outcomes do not point to an inherent superiority for protons. In terms of longer term gastrointestinal
(GI) toxicity, proton therapy might even be inferior to IMRT [455].

A retrospective 2:1 matched-control analysis of 27,647 U.S. Medicare patients compared 314 men
receiving proton therapy with 628 men who had IMRT. Despite the considerably higher costs for proton therapy,
there was some improvement in GU-tract toxicity after 6 months, but not after 12 months, and not at the Gl
tract [456].

A randomised trial comparing equivalent doses of proton-beam therapy with IMRT is needed to
compare the efficacy of protons vs. photons; a study of this type is under consideration by the RTOG.
Meanwhile, proton therapy must be regarded as a promising, but experimental, alternative to photon-beam
therapy.

6.3.5 Low-dose rate and high-dose rate brachytherapy

6.3.5.1 Low-dose rate brachytherapy for localised PCa

There is a consensus on the following eligibility criteria for LDR monotherapy [457]
. Stage cT1b-T2a NO, MO;

o Gleason score 6 with < 50% of biopsy cores involved with cancer or;

o Gleason 3 + 4 score with < 33% of biopsy cores involved with cancer;

. An initial PSA level of < 10 ng/mL;

U A prostate volume of < 50 cm3;

o An International Prostatic Symptom Score (IPSS) < 12.

Low-dose rate brachytherapy uses radioactive seeds permanently implanted into the prostate. Patients

with low-and favourable intermediate risk PCa are the most suitable candidates for LDR brachytherapy as
monotherapy. Guidelines on the clinical and technical aspects of brachytherapy have been published and
are strongly recommended [457-459]. There have been no randomised trials comparing brachytherapy as
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monotherapy with other curative treatment modalities. Outcome data are available from a number of large
population cohorts with mature follow-up [460-467]. The BDFS for Gleason 6 patients after 5 and 10 years has
been reported to range from 71% to 93% and 65% to 85%, respectively [460-467].

A significant correlation has been shown between the implanted dose and recurrence rates [468].
Patients receiving a D90 (dose covering 90% of the prostate volume) of > 140 Gy had a significantly higher
biochemical control rate (PSA < 1.0 ng/mL) after 4 years than patients who received less than 140 Gy (92 vs.
68%). There is no benefit in adding neoadjuvant or adjuvant ADT to LDR monotherapy [460].

Some patients experience significant urinary complications following implantation, such as urinary
retention (1.5-22%), post-implantation transurethral resection of the prostate (TURP), which is required in up
to 8.7% of cases, and incontinence (0-19%) [469]. A small randomised trial has suggested that prophylactic
tamsulosin does not reduce the rates of acute urinary retention, but may improve urinary morbidity [470]. This
observation requires further study in a larger number of patients. Chronic urinary morbidity can occur in up to
20% of patients, depending on the severity of the symptoms before brachytherapy. Previous TURP for benign
prostatic hyperplasia increases the risk of post-implantation incontinence and urinary morbidity.

Erectile dysfunction develops in about 40% of the patients after 3-5 years. In a retrospective
analysis of 5,621 men who had undergone LDR monotherapy [471], the urinary, bowel, and erectile morbidity
rates were 33.8%, 21%, and 16.7%, respectively, with invasive procedure rates of 10.3%, 0.8%, and 4%,
respectively. A small randomised trial has suggested that using stranded rather than loose seeds is associated
with better seed retention and less seed migration, and this should be the standard choice [472].

LDR brachytherapy combined with EBRT for intermediate- and high-risk PCa

In cases of intermediate- or high-risk localised PCa, brachytherapy, supplemental EBRT [473] and neoadjuvant
hormonal treatment [474] may be considered. Dose-escalated EBRT has been compared with EBRT followed
by a LDR brachytherapy boost in intermediate-risk and high-risk patients in a randomised trial [475]. The
ASCENDE-RT (Androgen Suppression Combined with Elective Nodal and Dose Escalated Radiation Therapy)
multi-centre Canadian trial compared EBRT (total dose of 78 Gy) to EBRT (total dose 46 Gy) followed by LDR
brachytherapy boost (prescribed dose 115 Gy). The full paper is pending.

6.3.5.2  HDR brachytherapy

High-dose-rate brachytherapy uses a radioactive source temporarily introduced into the prostate to deliver
radiation. The technical differences are outlined in the table below. Guidelines advising on clinical and technical
issues are available and recommended [476]. High-dose-rate brachytherapy can be delivered in single or
multiple fractions and is often combined with EBRT of at least 45 Gy [477]. Higher doses of supplemental EBRT
than this may best be delivered with IMRT [478].

Data suggest an equivalent outcome in terms of the BDFS in comparison with high-dose EBRT
(HD-EBRT) [479]. In a retrospective analysis of modern series [463, 480], BDFS rates of 85.8%, 80.3% and
67.8% in men with low-risk, intermediate-risk, and high-risk PCa, respectively, were reported after a mean
follow-up of 9.43 years. Quality-of-life changes are similar with high-dose EBRT and HDR brachytherapy in
terms of diarrhoea and insomnia [481]. However, the frequency of ED was significantly increased with HDR
brachytherapy (86 vs. 34%). A single randomised trial of EBRT vs. EBRT and HDR brachytherapy boost has
been reported [482]. A total of 218 patients with organ-confined PCa were randomised to EBRT alone with a
dose of 55 Gy in 20 fractions, or EBRT with a dose of 35.75 Gy in 13 fractions, followed by HDR brachytherapy
with a dose of 17 Gy in two fractions over 24 hours. In comparison with EBRT alone, the combination of EBRT
and HDR brachytherapy showed a significant improvement in the BDFR (p = 0.04) with 5-, 7- and 10-year
estimates of biochemical control 75%, 66% and 46% for combination treatment compared to 61%, 48% and
39% for external beam alone. There were no differences in the rates of late bowel, urinary or sexual patient-
completed QoL over a ten year follow-up period. However, a very high, uncommon rate of early recurrences
was observed in the EBRT arm alone, even after 2 years, possibly due to a dose lower than the current
standard used [482]. A systematic review of non-randomised trials has suggested the possibility that outcomes
with EBRT plus HDR brachytherapy are superior to brachytherapy alone, but this needs confirmation in a
prospective, randomised trial [483].
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Differences in prostate brachytherapy techniques

Low Dose Rate (LDR) ¢ Permanent seeds implanted
e UsesI-125 (most common), Pd-103 or Cs-131
isotopes

e Radiation dose delivered over weeks and months

e Acute side effects resolve over months

¢ Radiation protection issues for patient and carers

High Dose Rate (HDR) e Temporary implantation

e Ir-192 isotope introduced through implanted
needles or catheters

e Radiation dose delivered in minutes

e Acute side effects resolve over weeks

¢ No radiation protection issues for patient or
carers

6.3.5.3  Side effects of percutaneous irradiation and brachytherapy

Radiotherapy affects erectile function to a lesser degree than surgery, according to retrospective surveys of
patients [484]. A meta-analysis has shown that the 1-year probability rates for maintaining erectile function
were 0.76 after brachytherapy, 0.60 after brachytherapy + external irradiation, 0.55 after external irradiation,
0.34 after nerve-sparing RP, and 0.25 after standard RP. When studies with more than 2 years of follow-up were
selected (i.e. excluding brachytherapy), the rates became 0.60, 0.52, 0.25, and 0.25, respectively, with a greater
spread between the radiation techniques and surgical approaches [485].

Studies have demonstrated a significantly increased risk of developing secondary malignancies of
the rectum and bladder following EBRT [486, 487]. In a retrospective evaluation of 30,552 and 55,263 men,
who had undergone either EBRT or RP, the risk of being diagnosed with rectal cancer increased by 1.7-fold
in comparison with the surgery group [486]. Another analysis [487] showed that the relative risk of developing
bladder cancer increased by 2.34-fold in comparison with a healthy control population. On the other hand,

a re-analysis of SEER data including more than 100,000 patients, demonstrated a risk of about 0.16% (i.e.
160 cases per 100,000 patients) of radiation-induced malignant tumours [488]. The Memorial Sloan-Kettering
Cancer Center group have also reported corresponding data on late toxicity from their experience in 1,571
patients with T1-T3 disease treated with either 3D-CRT or IMRT at doses of between 66 Gy and 81 Gy, with

a median follow-up of 10 years [489]. Both acute gastrointestinal and GU toxicity appeared to be predictive
for corresponding late toxicity. The overall rate of NCIC/Common Toxicity Criteria (CTC) grade 2 or more
gastrointestinal toxicity was 5% with IMRT vs. 13% with 3D-CRT. The incidence of grade 2 or higher late

GU toxicity was 20% in patients treated with 81 Gy vs. 12% in patients treated with lower doses. The overall
incidences of grade 3 toxicity were 1% for gastrointestinal toxicity and 3% for GU toxicity. These data suggest
that IMRT can successfully protect against late gastrointestinal toxicity. Interestingly, with dose escalation, GU
toxicity may become the predominant type of morbidity [489].

6.3.6 Immediate (adjuvant) post-operative external irradiation after RP (cNO or pNO) (Table 6.3.5)
Extracapsular invasion (pT3), Gleason score > 7 and positive surgical margins (R1) are associated with a risk
of local recurrence, which can be as high as 50% after 5 years [490]. Three prospective randomised trials have
assessed the role of immediate post-operative RT (adjuvant RT [ART]), as follows:

6.3.6.1 EORTC 22911

EORTC 22911 [491], with a target sample size of 1,005 patients, compared immediate post-operative RT (60
Gy) with RT delayed until local recurrence (70 Gy) in patients classified as pT3 pNO with risk factors R1 and
pT2R1 after RRP. Grade 4 toxicity was not observed (Criteria: see Tables 6.8.1 and 6.8.2). The rate of grade 3
GU toxicity was 5.3% vs. 2.5% in the observation group after 10 years. For patients younger than 70 years, the
study concluded that immediate post-operative RT after surgery significantly improved the 10-year biological
PFS to 60.6% vs. 41.1% in the observation group. Loco-regional control was better in the long-term follow-

up at 10 years after immediate irradiation (HR: 0.45; p < 0.0001). However, ART patients with pT2-3 R1 also
showed an improved clinical PFS after 10 years (HR: 0.69; p = 0.008). Overall survival did not differ significantly
between the treatment arms. After re-evaluation using a central pathological review, the highest impact of ART
was on biochemical progression (HR reduced to 0.3) seen in patients with positive margins, but there was also
a positive effect of 10% after 5 years for pT3 with negative margins and other risk factors [491].

6.3.6.2  ARO trial

The conclusions of ARO trial 96-02 (n = 385) appear to support those of the EORTC study. After a median
follow-up period of 112 months, the RT group (60 Gy) demonstrated a significant improvement in BDFR of 56%
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vs. 35%, respectively (p = 0.0001). However, unlike other studies, and of major interest, the randomisation of
patients was carried out after they had achieved an undetectable PSA level following RP (< 0.1 ng/mL) and only
pT3 tumours were included. This result indicates that ART is effective, even in the setting of an undetectable
PSA after RP and additional risk factors [492].

6.3.6.3

SWOG 8794 trial

Conversely, the updated results, with a median follow-up of more than 12 years, of the SWOG 8794 trial, which
randomly assigned 425 pT3 patients, showed that adjuvant radiation significantly improved the metastasis-free
survival, with a 10-year metastasis-free survival of 71% vs. 61% (median prolongation of 1.8 years, p = 0.016)

and a 10-year OS of 74% vs. 66% (median: 1.9 years prolongation; p = 0.023) [493, 494].

6.3.6.4

Conclusion

Thus, for patients classified as pT3 pNO with a high risk of local failure after RP due to positive margins (highest
impact), capsule rupture, and/or invasion of the seminal vesicles, who present with a PSA level of < 0.1 ng/mL,
two options can be offered in the framework of informed consent. These are:
. Immediate ART to the surgical bed [491, 492, 494] after recovery of urinary function;

or

U Clinical and biological monitoring followed by salvage radiotherapy (SRT) before the PSA exceeds
0.5 ng/mL [495, 496] (see Section 6.10.5.1).

Table 6.3.4: Overview of all three randomised trials for adjuvant radiation therapy after RP*

undetectable

Reference |n Inclusion Randomisation | Definition Median Biochemical |Overall
criteria of BCR PSA |follow-up | Progression- | survival
(ng/mL) (mo) free survival
(bNED)
SWOG 431 pT3 cNO + 60-64 Gy vs. >04 152 10 yr: 53% 10 yr: 74%
8794 [494] involved SM | observation vs. 30% vs. 66%
(p < 0.05) Median
time:
15.2 vs.
13.3yr
p = 0.023
EORTC 1,005 |pT3 =« 60 Gy vs. >0.2 127 10yr: 60.6% |81% vs.
22911 [491] involved SM | observation vs. 41% 77% n.s.
pNO pT2 (p < 0.001)
involved SM
pNO
ARO 96-02 |388 pT3 (x 60 Gy vs. > 0.05 + 112 10 yr: 56% 10 yr: 82%
[492] involved SM) | observation confirmation vs. 35% vs. 86% n.s.
pNO PSA (p = 0.0001)
post-RP

*See Section 6.10.5.1 for delayed (salvage) post-radical prostatectomy external irradiation.

BCR = biochemical recurrence; NS = not significant; PSA = prostate-specific antigen; RP = radical
prostatectomy; SM = surgical margin.

6.3.7

Immediate (adjuvant) post-operative external irradiation after radical prostatectomy (pN1)

In a retrospective matched-pair analysis with 364 pN+ patients, men who received adjuvant RT in addition

to ADT after RP had a 16% better 10-year CSS as compared to those without ADT [497]. In a recent study
comparing lymph node positive prostatectomy patients who received either adjuvant ADT alone (n = 721)

or ADT + ART (n = 386), the multimodal treatment reduced 8-year PCSM (13.8% vs. 7.6%, p = 0.08) [361].
Subgroup analysis in this retrospective study demonstrated a significant benefit from additional ART for
patients with intermediate risk (1-2 positive nodes, GLS 7-10 and pT3b/4 or positive surgical margins; 6.9%

vs. 15.8%, p = 0.03) and for patients with high risk (3-4 positive nodes irrespective of further risk parameters;
3.5% vs. 21.2%, p = 0.02). The results could be confirmed with the end-point OS. These data need prospective
validation, but could be helpful in individual decision making.
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6.3.8 Summary of evidence and guidelines for definitive radiotherapy

Summary of evidence LE
The highest effect of adjuvant radiotherapy is seen in patients with pT3R1 PCa. 1a
Recommendation LE GR
Discuss AS and surgery with all patients who would be suitable for these treatment options. 4 A
Offer EBRT to all risk groups of non-metastatic PCa. 2a A
In low-risk PCa, use a total dose of 74 to 78 Gy. 1a A
In patients with low-risk PCa, without a previous TURP and with a good IPSS and a prostate 2a A

volume < 50 mL, offer LDR brachytherapy.

In intermediate- risk PCa use a total dose of 76-78 Gy, in combination with short-term ADT 1b A
(4-6 months).
In patients with high-risk localised PCa, use a total dose of 76-78 Gy in combination with long- | 1b A

term ADT (2-3 years).
In patients with locally advanced cNO PCa, offer radiotherapy in combination with long-term 1a A
ADT (2-3 years).
Offer IMRT for definitive treatment of PCa by EBRT. 2a A
In patients with cN+ PCa offer pelvic external irradiation in combination with immediate long- | 2b B
term ADT.
In patients with pT3,NOMO PCa and an undetectable PSA following RP, discuss adjuvant EBRT | 1a A
because it improves at least biochemical-free survival.
Inform patients with pT3,NOMO PCa and an undetectable PSA following RP about salvage 2b A
irradiation as an alternative to adjuvant irradiation when PSA increases (see Section 6.10.5.1).

ADT = androgen deprivation therapy; AS = active surveillance; CRT = conformal radiotherapy;

EBRT = external-beam radiation therapy; IMRT = intensity-modulated radiotherapy; IPSS = International
Prostate Symptom Score; PCa = prostate cancer; PSA = prostate-specific antigen; TURP = transurethral
resection of prostate; WHO = World Health Organization.

6.4 Treatment: Options other than surgery and radiotherapy for the primary treatment of
localised prostate cancer
6.4.1 Background
Besides RP, EBRT and brachytherapy, other modalities have emerged as therapeutic options in patients with
clinically localised PCa [498-501]. In this Section, we will consider both whole gland and focal treatment,
looking particularly at high-intensity focused US (HIFU) and cryosurgery (CSAP) as sufficient data are available
to form the basis of some initial judgements on these latest additions to the management of PCa. Other
options - such as photodynamic therapy, radiofrequency ablation and electroporation, among others - are
considered to be in the early phases of evaluation and will therefore not be discussed in this edition of the
Guidelines. Both HIFU and CSAP have been developed as minimally invasive procedures with the aim of
providing equivalent oncological safety, reduced toxicity and improved functional outcomes. In addition, a
relatively newer development is focal ablative therapy, whereby lesion-targeted ablation is undertaken in a
precise, organ-sparing manner.

6.4.2 Cryosurgery

Cryosurgery uses freezing techniques to induce cell death by:

. dehydration resulting in protein denaturation;

. direct rupture of cellular membranes by ice crystals;

. vascular stasis and microthrombi, resulting in stagnation of the microcirculation with consecutive
ischaemic apoptosis [498-501].

Freezing of the prostate is ensured by the placement of 12-15 x 17 gauge cryoneedles under TRUS guidance,
placement of thermosensors at the level of the external sphincter and bladder neck, and insertion of a urethral
warmer. Two freeze-thaw cycles are used under TRUS guidance, resulting in a temperature of -40°C in the
mid-gland and at the neurovascular bundle. Currently, third and fourth generation cryosurgery devices are
mainly used.

Patients who are potential candidates for CSAP are those who have organ-confined PCa and those identified
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as having minimal tumour extension beyond the prostate [498-500]. The prostate should be < 40 mL in

size. Prostate glands > 40 mL should be hormonally downsized to avoid any technical difficulty in placing

cryoprobes under the pubic arch. Prostate-specific antigen serum levels should be < 20 ng/mL, and the biopsy

Gleason score should be < 7. Potential candidates for CSAP are:

U patients with low-risk PCa, or intermediate-risk PCa whose condition prohibits RT or surgery;

. at the time of therapy, the size of the prostate should be < 40 mL; volume reduction may be achieved by
androgen ablation.

It is important that patients with a life expectancy > 10 years should be fully informed that there are limited data
on the long-term outcome for cancer control beyond 10 years.

6.4.2.1 Results of cryosurgery for PCa

A comparative assessment of primary ablative therapies for localised PCa, including CSAP, was recently
undertaken [502]. The systematic review and network meta-analysis compared CSAP vs. RP and EBRT. Data
from 3,995 patients across 19 studies (including 1 RCT, 4 non-randomised comparative studies, and 14 case
series) were included. In the short-term, there was conflicting evidence relating to cancer-specific outcomes
when CSAP was compared with either EBRT or RP. The only finding that reached statistical significance was
1-year DFS, which was worse for cryotherapy than for either EBRT or RP. However, none of the other cancer-
specific outcomes (such as BCF) or OS, showed any significant differences. Overall, because of the high risk
of bias across studies, the findings in relation to cancer-specific outcomes were considered inconclusive. The
review noted significant inconsistencies in outcome definition, measurement and reporting in the evidence
base, in particular biochemical recurrence.

In Ramsay et al.’s systematic review and meta-analysis [502], there was evidence that the rate of urinary
incontinence at 1 year was lower for CSAP than for RP, but the size of the difference decreased with longer
follow-up. There was no significant difference between CSAP vs. EBRT for urinary incontinence at 1 year.
CSAP had a numerically lower rate of ED at 1 year compared with RP but this was not statistically significant.
There was insufficient data to compare CSAP vs. EBRT in terms of ED. There was a general trend for CSAP to
have fewer procedural complications, apart from urinary retention. The only difference that reached statistical
significance was for urethral stricture, which was less frequent after CSAP than after RP.

6.4.3 High-intensity focused ultrasound of the prostate

High-intensity focused ultrasound consists of focused US waves, emitted from a transducer, that cause

tissue damage by mechanical and thermal effects as well as by cavitation [503]. The goal of HIFU is to heat
malignant tissues above 65°C so that it is destroyed by coagulative necrosis. High-intensity focused ultrasound
is performed under general or spinal anaesthesia, with the patient lying in the lateral position. The procedure

is time-consuming, with about 10 g prostate tissue treated per hour. Potential candidates are patients with
low-to-moderate risk in investigational settings. The patient should be informed about the lack of long-term
outcome data at > 10 years (see Section 7.4.4.2).

6.4.3.1 Results of high-intensity focused ultrasound in PCa

As with CSAP, various PSA thresholds are defined for biochemical cure, and no international consensus exists
on objective response criteria. The Stuttgart criteria (> PSA nadir + 1.2 ng/mL) have been proposed to define
BCR after HIFU treatment [504]. As a consequence of the lower PSA cut-off for recurrence than in the Phoenix
criteria (PSA nadir + 2 ng/mL), the outcome may be approximately 10% lower using the Stuttgart criteria than
the Phoenix criteria [505].

A recent systematic review and comparative assessment by network meta-analysis [502] compared HIFU vs.
RP and EBRT as primary treatment for localised PCa. Data from 4,000 patients across 21 studies (including 1
non-randomised comparative study and 20 case series) were included.

There was some evidence that BCF rates were significantly higher at 1 year with HIFU than with
EBRT. However, the difference was no longer statistically significant at 5 years. Similar statistically significant
findings were observed with regard to DFS at 1 year, with worse outcomes for HIFU than for EBRT. The
differences were no longer significant at 3 years. The biochemical result was in contrast to OS at 4 years,
which was higher when using HIFU. In terms of toxicity, there were insufficient data on urinary incontinence,
ED or bowel dysfunction to draw any conclusions, although at 1 year HIFU had lower statistically significant
incontinence rates than RP. The safety profile for HIFU was generally good, apart from a potential numerical
increase in rates of urinary retention and dysuria. However, HIFU appeared to have a slightly higher incidence
of urethral stricture than EBRT which was statistically significant. The quality of the evidence was poor, due to
high risks of bias across studies and heterogeneity of outcome definition, measurement and reporting.
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In an earlier systematic review and meta-analysis [506], 150 papers related to HIFU were identified and
evaluated with regard to various oncological and functional outcome parameters [506]. No controlled trial was
available for analysis, and no survival data were presented. No validated biochemical surrogate end-point was
available for HIFU therapy. The review found HIFU to be associated with a PFS (based on PSA + biopsy data)
of 63-87% (projected three- to five-year data), but median follow-up in the studies ranged from 12-24 months
only.

6.4.4 Focal therapy of PCa

During the past two decades, there has been a trend towards earlier diagnosis of PCa as a result of greater
public and professional awareness, leading to the adoption of both formal and informal screening strategies.
The effect of this has been to identify men at an earlier stage with smaller tumours that occupy only 5-10%
of the prostate volume, with a greater propensity for unifocal or unilateral disease [507-509]. Most focal
therapies to date have been achieved with ablative technologies: cryotherapy, HIFU, photodynamic therapy,
electroporation, and focal RT by brachytherapy or CyberKnife Robotic Radiosurgery System technology
(Accuray Inc., Sunnyvale, CA, USA). The main purpose of focal therapy is to ablate tumours selectively whilst
limiting toxicity by sparing the neurovascular bundles, sphincter and urethra [510-512].

6.4.4.1 Pre-therapeutic assessment of patients

The high number of random and systematic errors associated with TRUS-guided random biopsy regimens
mean that this procedure is not sufficiently accurate for selecting candidates for focal therapy. Transperineal
biopsy or MRI may be useful tools. For characterising men considering focal therapy, transperineal prostate
biopsy using a template-guided approach is recommended [513-515]. When used with a 5 mm sampling frame,
this approach can rule in or out PCa foci with volumes of 0.5 mL and 0.2 mL with 90% certainty [516]. Thus,
the exact anatomical localisation of the index lesion - defined as the biologically most aggressive - can be
accurately determined.

6.4.4.2  Patient selection for focal therapy
The primary objective of treatment must be the eradication of measurable and biologically aggressive disease
with minimal toxicity. However, although treatment is usually intended to be a single session, re-treatment may
be necessary. There are no standardised follow-up schedules and re-treatment indications. Based on published
data, the following criteria identify possible candidates for currently ongoing trials of focal treatment:
o candidates for focal therapy should ideally undergo transperineal template mapping biopsies; mpMRI
with or without TRUS biopsy may be an option in experienced hands;
o focal therapy should be limited to patients with a low to moderate risk in investigational settings;
o retrospective data have shown the presence of grade I-1ll toxicity in 13% of cases [517];
. patients should be counselled and cautioned that no data on functional and oncological outcomes are
available;
1. the therapy is investigational;
2. thelong-term consequences are unknown;
3. the optimal method for follow-up and the criteria for salvage therapy are not clear;
4.  focal therapy is not without toxicity.

Early reports suggest the feasibility of MRI-guided focal salvage cryotherapy after local RT [518] and focal
electroporation [519].

6.4.4.3  Results of focal therapy for localised PCa

Ramsay et al.’s [502] systematic review and network meta-analysis of ablative therapy in men with localised
PCa performed a sub-group analysis of focal therapy vs. RP and EBRT. Nine case series reporting on focal
therapy were identified (5 studies reporting on focal CSAP, 3 studies on focal HIFU, and 1 study reporting on
both). For focal CSAP vs. RP or EBRT, no statistically significant differences were found for BCR at 3 years. The
incontinence rates at 1 year for focal CSAP were very low (< 1%), whilst the ED rate (range 0-40%) was similar
to RP. Procedural complication rates were generally low, with the commonest complication being acute urinary
retention (range 1.2-8.0%). For focal HIFU vs. RP or EBRT, there were no comparable data on oncological,
continence nor potency outcomes at 1 year or more. The commonest reported complications were dysuria (22-
30%), acute urinary retention (range 2-24%), urethral sloughing (up to 22%) and urinary tract infection (up to
17%).
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6.4.5 Summary of evidence and guidelines for experimental therapeutic options to treat clinically

localised PCa
Summary of evidence LE
The available short-term data does not prove equivalence. 2b
There is no reliable long-term comparative data to indicate that CSAP or HIFU leads to equivalent 3
oncological outcomes compared with radical prostatectomy or EBRT.
PSA nadir values after ablative therapies may have prognostic value. 3
Focal therapy of any sort appears promising but remains investigational, with uncertainties 3
surrounding follow-up and re-treatment criteria.

Recommendation LE GR
Only offer cryotherapy and HIFU within a clinical trial setting. 3 B
Do not offer focal therapy of PCa as a therapeutic alternative outside clinical trials. 3 A

HIFU = high-intensity focused ultrasound.

6.5 Treatment: Hormonal therapy - rationale and available drugs

6.5.1 Introduction

6.5.1.1 Different types of hormonal therapy

Androgen deprivation can be achieved by either suppressing the secretion of testicular androgens or inhibiting
the action of circulating androgens at the level of their receptor. These two methods can be combined to
achieve what is known as complete (or maximal or total) androgen blockade (CAB) [520].

6.5.2 Testosterone-lowering therapy (castration)
6.5.2.1 Castration level
Surgical castration is still considered the primary treatment modality for ADT. It leads to a considerable decline
in testosterone levels: the ‘castration level’.

The castrate level is < 50 ng/dL (1.7 nmol/L), which was defined more than 40 years ago, when
testosterone testing was limited. Current methods have shown that the mean value after surgical castration
is 15 ng/dL [521]. Therefore, a more appropriate level is defined as < 20 ng/dL (1 nmol/L). This new definition
is important as better results are repeatedly observed with lower levels compared to 50 ng/dL [522-524].
However, the castrate level considered by the regulatory authorities and in clinical trials addressing castration in
PCais still < 50 ng/dL (1.7 mmol/L).

6.5.2.2  Bilateral orchiectomy

Bilateral orchiectomy, or subcapsular pulpectomy, is a simple, cheap and virtually complication-free surgical
procedure. It is easily performed under local anaesthesia [525] and it is the quickest way to achieve a castration
level which is usually reached within less than 12 hours. It is irreversible and does not allow for intermittent
treatment.

6.5.3 Oestrogens

Treatment with oestrogens results in testosterone suppression but is not associated with bone loss [526].
Early studies tested oral diethylstilboestrol (DES) at several doses. Due to severe side effects, especially
thromboembolic complications, even at lower doses [527, 528] these drugs are not considered as standard
first-line treatment.

6.5.4 Luteinising-hormone-releasing hormone agonists

Long-acting LHRH agonists are currently the main forms of ADT. These synthetic analogues of LHRH, are
delivered as depot injections on a 1-, 2-, 3-, 6-monthly, or yearly basis. After the first injection, they induce a
transient rise in luteinising hormone (LH) and follicle-stimulating hormone (FSH) leading to the ‘testosterone
surge’ or ‘flare-up’ phenomenon, which starts 2-3 days after adminstration and lasts for about 1 week. The
different products have practical differences that need to be considered in everyday practice, including the
storage temperature, whether a drug is ready for immediate use or requires reconstitution, and whether a drug
is given by subcutaneous or intramuscular injection.

6.5.4.1 Achievement of castration levels

Chronic exposure to LHRH agonists results in the down-regulation of LHRH-receptors, suppressing LH and
FSH secretion and therefore testosterone production. A castration level is usually obtained within 2-4 weeks
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[529]. Although there is no formal direct comparison between the various compounds, they are considered to
be equally effective [530] and comparable to orchiectomy [531] [530].

6.5.4.2 ‘Flare-up’ phenomenon
The ‘flare-up’ phenomenon might lead to detrimental clinical effects (the clinical flare) such as increased bone
pain, acute bladder outlet obstruction, obstructive renal failure, spinal cord compression, and cardiovascular
death due to hypercoagulation status [532].

Patients at risk are usually those with high-volume, symptomatic, bony disease. Concomitant
therapy with an anti-androgen decreases the incidence of clinical flare, but does not completely remove the
risk.

6.5.5 Luteinising-hormone-releasing hormone antagonists

Luteinizing-hormone releasing hormone antagonists immediately bind to LHRH receptors, leading to a rapid
decrease in LH, FSH and testosterone levels without any flare. The practical shortcoming of these compounds
is the lack of a long-acting depot formulation with only monthly formulations being available.

6.5.5.1 Abarelix

Abarelix has shown to be equally effective as LHRH agonists in achieving and maintaining castration levels
and in reducing serum PSA levels [533, 534]. However, the FDA issued a warning as regards allergic reactions
with its long-term use, resulting in the suspension of its further development. It is still licensed in metastatic
and symptomatic PCa, for which no other treatment option is available, or as a short-term induction modality
(http://www.accessdata.fda.gov/drugsatfda docs/label/2003/21320 plenaxis_Ibl.pdf).

6.5.5.2  Degarelix

Degarelix is an LHRH antagonist with a monthly subcutaneous formulation. The standard dosage is 240 mg in
the first month, followed by monthly injections of 80 mg. Most patients achieve a castrate level at day 3 [535].
An extended follow-up has been published, suggesting a better PFS compared to monthly leuprorelin [535]. Its
definitive superiority over the LHRH analogues remains to be proven.

6.5.6 Anti-androgens

These oral compounds are classified according to their chemical structure as:

. steroidal, e.g. cyproterone acetate (CPA), megestrol acetate and medroxyprogesterone acetate;
. non-steroidal or pure, e.g. nilutamide, flutamide and bicalutamide.

Both classes compete with androgens at the receptor level. This is the sole action of hon-steroidal anti-
androgens and leads to an unchanged or slightly elevated testosterone level. Conversely, steroidal anti-
androgens have progestational properties leading to central inhibition by crossing the blood-brain barrier.

6.5.6.1 Steroidal anti-androgens

These compounds are synthetic derivatives of hydroxyprogesterone. Their main pharmacological side-effects
are secondary to castration (gynaecomastia is quite rare) whilst the non-pharmacological side effects are
cardiovascular toxicity (4-40% for CPA) and hepatotoxicity.

6.5.6.1.1 Cyproterone acetate (CPA)

Cyproterone acetate was the first licensed anti-androgen, but the least studied. lts most effective dose

as monotherapy is still unknown. Although CPA has a relatively long half-life (31-41 hours), it is usually
administered in two or three fractionated doses of 100 mg each. In one randomised trial [536] CPA showed
a poorer OS when compared with LHRH analogues. An underpowered RCT comparing CPA monotherapy
with flutamide in M1b PCa did not show any difference in disease specific- and OS at a median follow-up
of 8.6 years [537]. Other CPA monotherapy studies suffer from methodological limitations preventing firm
conclusions.

6.5.6.1.2 Megestrol acetate and medroxyprogesterone acetate
Very limited information is available, but these drugs are associated with a poor overall efficacy.

6.5.6.2  Non-steroidal anti-androgens

Non-steroidal anti-androgen monotherapy has been promoted on the basis of improved QoL compared to
castration. Anti-androgens do not suppress testosterone secretion and it is claimed that libido, overall physical
performance and bone mineral density (BMD) are frequently preserved [538]. Non-androgen pharmacological
side-effects differ between agents, with bicalutamide showing a more favourable safety and tolerability profile
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than flutamide and nilutamide [539]. All three agents share a common potential liver toxicity (occasionally fatal)
therefore, patients’ liver enzymes must be monitored regularly.

6.5.6.2.1 Nilutamide

Nilutamide monotherapy has not been compared to castration and is not licensed for monotherapy. Non-
androgen pharmacological side-effects are visual disturbances (i.e. delayed adaptation to darkness), alcohol
intolerance, nausea, and specifically severe interstitial pneumonitis (potentially life-threatening).

6.5.6.2.2 Flutamide

Flutamide has been studied as monotherapy. Flutamide is a pro-drug, and the half-life of the active metabolite
is 5-6 hours, leading to a three times daily use. The recommended daily dosage is 750 mg. The non-androgen
pharmacological side-effect of flutamide is diarrhoea.

6.5.6.2.3 Bicalutamide

The dosage licensed for use in CAB is 50 mg/day, and 150 mg for monotherapy. The androgen
pharmacological side-effects are mainly gynaecomastia (70%) and breast pain (68%). However, bicalutamide
monotherapy offers clear bone protection compared with LHRH analogues and probably LHRH antagonists
[538, 540].

6.5.7 New compounds (for castrate-resistant patients only)

During castration, the occurrence of castration-resistance (CRPC) is systematic. It is considered to be mediated
through two main overlapping mechanisms, which are androgen-receptor (AR)-independent and AR-dependent
(see Section 6.11 - Castrate-resistant PCa). In CRPC, the intracellular androgen level is increased compared

to androgen sensitive cells, and an over-expression of the AR has been observed, suggesting an adaptative
mechanism [541]. This has led to the development of two new compounds targeting the androgen axis:
abiraterone acetate and enzalutamide. Both are currently approved for mCRPC only.

6.5.7.1 Abiraterone acetate

Abiraterone acetate (AA) is a CYP17 inhibitor (a combination of 17 hydrolase and 17-20 lyase inhibition). By
blocking CYP17, AA significantly decreases the intracellular testosterone level by suppressing its synthesis at
the adrenal level and inside the cancer cells (intracrine mechanism). This compound must be used together
with prednisone/prednisolone (2 x 5 mg) to prevent drug-induced hyperaldosteronism.

6.5.7.2 Enzalutamide

Enzalutamide is a novel anti-androgen with a higher affinity than bicalutamide for the AR receptor. While non-
steroidal anti-androgens still allow transfer of ARs to the nucleus, enzalutamide also blocks AR transfer and
therefore suppresses any possible agonist-like activity.

6.5.8 Cost-effectiveness of hormonal therapy options

A formal meta-analysis evaluated the cost-effectiveness of various long-term androgen suppression options

in advanced PCa. For men who can accept it, bilateral orchiectomy is the most cost-effective form of ADT,
providing a higher quality-adjusted survival, while CAB is the least economically attractive option, yielding small
health benefits for relatively high costs. Furthermore, the greatest QoL gains and least costs may be obtained
by starting ADT when symptoms from distant metastases have occurred [542]. Finally, once ADT is started and
if a major response is obtained, intermittent androgen deprivation (IAD) may be an effective option to lower
treatment costs.

6.6 Treatment: Metastatic prostate cancer
6.6.1 Introduction
A systematic review of ADT in PCa has recently been published [520].

6.6.2 Prognostic factors
Median survival of patients with newly diagnosed metastases is at least 42 months [543] but the M1 population
is very heterogeneous. Several prognostic factors for survival have been suggested including the number and
location of bone metastases, visceral metastases, Gleason score, PS status and initial PSA [544], alkaline
phosphatase [545] but none of these have been validated in a direct comparison.

In clinical trials, the number and location of bone metastases and the presence of visceral lesion are
the prognostic factors most often used [546].

Based on a large SWOG 9346 cohort, PSA level after 7 months of ADT was used to create 3
prognostic groups, group 1 with a PSA < 0.2 ng/mL and a median survival of 75 months, group 2 with a PSA
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< 4 ng/mL with a median survival of 44 months and group 3 with a PSA > 4 ng/mL and only 13 months median
survival [547]. This grouping, however, requires independent confirmation.

6.6.3 First-line hormonal treatment

Primary ADT has been the standard of care for the past decades [520]. There is no level 1 evidence for, or
against, a specific type of ADT, whether orchiectomy, an LHRH analogue or antagonist, except in patients with
impending spinal cord compression for whom either a bilateral orchidectomy, or an LHRH antagonist are the
preferred options.

6.6.3.1 Prevention of ‘flare-up’

The initial testosterone flare associated with LHRH agonists can be prevented by co-administration of an anti-
androgen [548]. Prevention of ‘flare-up’ is important in symptomatic patients or when a clinical flare might
lead to severe complications. Anti-androgen therapy is usually continued for 4 weeks but neither the timing
nor the duration of anti-androgen therapy are based on strong evidence. In addition, the long-term impact of
preventing ‘flare-up’ per-se is unknown [549].

6.6.4 Combination therapies

6.6.4.1 Complete androgen blockade (CAB)

There are conflicting results from several studies comparing CAB with monotherapy. The largest RCT in 1,286
M1b patients found no difference between surgical castration with or without flutamide [550]. Systematic
reviews have shown that CAB using a non-steroidal anti-androgen (NSAA) appears to provide a small survival
advantage (< 5%) vs. monotherapy (surgical castration or LHRH agonists) [551, 552] beyond 5 years of survival
[653] but this minimal advantage in a small subset of patients must be balanced against the increased side
effects associated with long-term use of NSAAs.

6.6.4.2  Non-steroidal anti-androgen (NSAA) monotherapy

Based on a Cochrane systematic review [554] comparing NSAA monotherapy to castration (either medical or
surgical), NSAA was considered to be less effective in terms of OS, clinical progression, treatment failure and
treatment discontinuation due to adverse events. The evidence quality of the studies included in this review
was rated as moderate.

6.6.4.3 Intermittent versus continuous androgen deprivation therapy (IAD)

Three independent reviews [555-557] and a meta-analysis [558] looked at the clinical efficacy of IAD. All of
these reviews included eight RCTs of which only three were conducted in patients with M1 disease only.
The five remaining trials included different patient groups, mainly locally advanced and metastatic patients
relapsing.

So far, the SWOG 9346 [559] is the largest trial conducted in M1b patients. Out of 3,040 selected patients,
only 1,535 were randomised based on the inclusion criteria set. This highlights that at best only 50% of M1b
patients might be candidates for IAD, i.e. the best PSA responders. This was a non-inferiority trial leading to
inconclusive results: (HR: 1.1; Cl: 0.99-1.23), with the upper limit being above the pre-specified 90% upper
limit of 1.2. The pre-specified non-inferiority limit was not achieved, and the results did not show a significant
inferiority for any treatment arm. However, inferior survival with IAD cannot be completely ruled out based on
this study.

Other trials did not show any survival difference with a HR for OS of 1.04 (0.91-1.19). These reviews
and the meta-analysis came to the conclusion that there was no difference in OS or CSS between IAD and
continuous androgen deprivation. A recent review of the available phase Ill trials highlighted the limitations of
most trials and suggests a cautious interpretation of the non-inferiority results. There is a trend favouring IAD
in terms of QoL, especially regarding treatment-related side effects, such as hot flushes. In some cohorts the
negative impact on sexual function was less pronounced with IAD. Two very recently published prospective
trials came to the same conclusions [560, 561].

Other possible long-term benefits of IAD include bone protection [562] and a protective effect against
metabolic syndrome. This possible protective effect has been challenged recently [563] and deserves more
studies. Testosterone recovery was observed in most studies [564] leading to intermittent castration. Finally,
IAD is associated with a very significant decrease in treatment costs. IAD is feasible and accepted by the
patients [564].

The PSA threshold at which ADT must be stopped or resumed still needs to be defined in prospective studies
[5656, 564]. Nevertheless, there is consensus amongst authors on some statements:
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. IAD is based on intermittent castration. Therefore, only drugs leading to castration are suitable.

. Most data has been published on CAB (rather than IAD).

. LHRH antagonist might be a valid alternative to an agonist.

. The induction cycle cannot be longer than 9 months, otherwise testosterone recovery is unlikely.

. ADT should be stopped only if patients have fulfilled all of the following criteria:
- well-informed and compliant patient;
- no clinical progression;
- clear PSA response, empirically defined as a PSA < 4 ng/mL in metastatic disease.

o Strict follow-up is mandatory, with clinical examination every 3-6 months. The more advanced the
disease, the closer the follow-up should be. The same laboratory should be used to measure PSA.

o Treatment is resumed when the patient progresses clinically, or has a PSA rising above a predetermined
(empirically set) threshold: usually 10-20 ng/mL in metastatic patients.

. The same treatment is used for at least 3-6 months.

o Subsequent cycles of treatment are based on the same principles until the first sign of castration
resistance become apparent.

o The group of patients who will benefit most from IAD still has to be defined but the most important factor
seems to be the patient’s response to the first cycle of IAD, e.g. the PSA level response [556].

IAD might be an option in patients with metastatic disease after a standardised induction period.

6.6.4.4  Immediate versus deferred androgen deprivation therapy

In symptomatic patients, immediate treatment is mandatory. However, controversy still exists for asymptomatic
metastatic patients due to the lack of quality studies. Current insights are mainly based on flawed,
underpowered RCTs, with mixed patient populations (i.e. locally advanced, M1a, M1b status), and a variety of
ADT treatments and follow-up schedules.

ADT was shown to be the most cost-effective therapy if started at the time the patient developed
symptomatic metastases [542].

A Cochrane review extracted four good-quality RCTs: the VACURG | and Il trials, the MRC trial,
and the ECOG 7887 study [554]. All of these studies were conducted in the pre-PSA era and included patients
with advanced PCa, who had received early vs. deferred ADT, either as primary therapy or adjuvant after RP
[565]. No improvement in OS was observed in the M1a/b population, although early ADT significantly reduced
disease progression and associated complications.

The ASCO guidelines conclude that it is not possible to make a recommendation on when to start initial HT in
advanced asymptomatic PCa [566]. The ESMO guidelines do not comment on this topic [567].

6.6.5 Hormonal treatment combined with chemotherapy

Three large RCT were conducted, two of which were fully published by September 2015 [546, 568]. The third
and most recent trial presented initial findings at a conference [569]. All trials compared ADT alone as the
standard of care with ADT combined with immediate docetaxel (75 mg/sgm, every 3 weeks) (within 3 months of
ADT initiation). The primary objective in all 3 studies was OS. The key findings are summarised in Table 6.6.1.

Table 6.6.1. Key findings - Hormonal treatment combined with chemotherapy

Study Population |N Med FU | Median OS (months) HR P value
months
ADT + D ADT

Gravis [568] | M1 385 50 58.9 54.2 1.01 (0.75-1.36) | 0.955
ASCOGU |HV:47% 82.9 60.9 46.5 0.9 (0.7-1.2) 0.44
2015 [570]
Sweeney M1 HV: 790 28.9 57.6 44 0.61(0.47-0.8) |<0.001
[546] 65%
STAMPEDE M1 [61%]/ |1,184 /593 (D) 81 71 0.78 (0.66-0.93) | 0.006
[5669] N+ [15%]/ |593 (D + ZA) 76 NR 0.82 (0.69-0.97) | 0.022

relapse

M1 only 725 + 362 (D) 60 45 0.76 (0.62-0.92) | 0.005

D = docetaxel; FU = follow-up; HR = hazard ratio; HV = high volume: either visceral metastases or more than 4
bone metastases, with at least 1 outside the spine and pelvis; n = number of patients; ZA = zoledronic acid.
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In the GETUG 15 trial [568], all patients had newly diagnosed M1 PCa, either primary or after a primary
treatment. They were stratified based on previous treatment, and Glass risk factors [544]. In the CHAARTED
trial, the same inclusion criteria applied and patients were stratified according to disease volume; high volume
being defined as either presence of visceral metastases or four or more bone metastases, with at least one
outside the spine and pelvis [546].

STAMPEDE is a multi-arm multi-stage trial in which the reference arm (ADT monotherapy) included
1,184 patients. One of the experimental arms was docetaxel combined with ADT (n = 593 patients), another
was Docetaxel combined with zoledronic acid (n = 593 patients). Patients were included with either M1, or
N1 or having 2 criteria out of three: T3/4, PSA > 40 ng/mL, Gleason 8-10. Also relapsed patients after local
treatment were included if they had one of the following criteria: PSA > 4ng/mL with a PSA-DT < 6 months, a
PSA > 20 ng/mL, N1 or M1. No stratification was used regarding metastatic disease volume (high/low volume)
[669, 571].

In the three trials toxicity was mainly haematologic with around 12-15% grade 3-4 neutropenia, and
6-12% grade 3-4 febrile neutropenia. Determination of granulocyte colony-stimulating factor receptor (GCSF)
was shown to be helpful and its use should be based on available guidelines [572, 573].

Based on these data, upfront docetaxel combined with ADT should be considered as a new standard in
men presenting with metastases at first presentation, provided they are fit enough to receive the drug [572].
Docetaxel is used at the standard regimen of 75mg/sgm combined with steroids premedication, but without
prolonged corticotherapy.

6.6.6 Prostate targeted therapy in newly diagnosed metastatic disease

Data from the retrospective SEER data-base [574] and the Munich cancer registry [575] suggest an OS and
CSS benefit when RP or brachytherapy are added to ADT in newly diagnosed M1 patients. A small prospective
experimental cohort of well selected patients responding to 6 months ADT and with < 3 bone spots confirmed
the feasibility and after a median 34 months follow up, suggested a better CSS [576]. However, these results
must be considered as experimental and deserve prospective trials (already underway) before being adopted in
daily practice.

6.6.7 Metastasis-directed therapy

In patients relapsing after a local treatment, a metastases-targeting therapy has been proposed, with the aim to
delay systemic treatment. A recent systematic review clearly highlighted that at this time this approach must,
as yet, be considered as experimental [577].

6.6.8 Guidelines for the first-line treatment of metastatic prostate cancer

Treatment type Modality Recommendation LE GR
Castration combined Docetaxel combined with | Offer castration combined with 1a A
with chemotherapy castration chemotherapy to all patients whose

first presentation is M1 disease and
who are fit enough for chemotherapy.
Castration alone Surgical, LHRH agonist, Offer castration alone with or without 1b A
OR LHRH antagonist an anti-androgen to patients unfit for,
or unwilling to consider, castration
combined with chemotherapy.

Do not prescribe abiraterone acetate or | 3 A
enzalutamide outside of a clinical trial.
Castration combined Radiotherapy/Surgery Use castration combined with local 3 A
with any local treatment treatment in an investigational setting
only.
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6.6.9 Guidelines for hormonal treatment of metastatic prostate cancer

Recommendation LE GR
In M1 symptomatic patients, offer immediate castration to palliate symptoms and reduce 1b A
the risk for potentially catastrophic sequelae of advanced disease (spinal cord compression,
pathological fractures, ureteral obstruction, extra-skeletal metastasis).

In M1 asymptomatic patients, offer immediate castration to defer progression to a 1b A
symptomatic stage and prevent serious disease progression-related complications.
In newly diagnosed M1 patients, offer castration combined with docetaxel, provided patients | 1a A
are fit enough to receive chemotherapy.
In M1 asymptomatic patients, discuss deferred castration with a well-informed patient since it | 2b B
lowers the treatment side-effects, provided the patient is closely monitored.
Anti-androgens

In M1 patients treated with an LHRH agonist, offer short-term administration of anti-androgens | 2a A
to reduce the risk of the ‘flare-up’ phenomenon.
Start anti-androgens used for ‘flare-up’ prevention on the same day as an LHRH analogue is 3 A
started or for up to 7 days before the first LHRH analogue injection if patient has symptoms).
Treat for four weeks.

Do not offer anti-androgen monotherapy in M1 patients. 1a A
Intermittent treatment
Population In asymptomatic M1 patients, offer intermittent treatment to highly 1b B
motivated men, with a major PSA response after the induction period.

Threshold to start e In M1 patients follow the schedules used in published clinical trials |4 C
and stop ADT on timing of intermittent treatment.

Stop treatment when the PSA level is < 4 ng/mL after 6 to 7 months

of treatment.

¢ Resume treatment when the PSA level is > 10-20 ng/mL (or to the
initial level if < 20 ng/mL).

Drugs In M1 patients, offer combined treatment with LHRH agonists and 1b A
NSAA.
Offer LHRH antagonists, especially in patients with an impending spinal |2 B

cord compression or bladder outlet obstruction.

ADT = androgen deprivation therapy; LHRH = luteinising hormone-releasing hormone; NSAA = non-steroidal
anti-androgen; PSA = prostate specific antigen.

6.7 Management of prostate cancer in older men
6.7.1 Evaluating health status in senior adults
6.7.1.1 Introduction
With a median age at diagnosis of 68 years, PCa is common in men aged > 70 years. However, in the USA, the
increase in men aged > 65 years being diagnosed will result in an estimated 70% increase in annual diagnosis
of PCa by 2030 [578]. A similar increase is expected in Europe [7].

The Surveillance, Epidemiology and End Results (SEER) database shows that 71% of PCa-related
deaths occur in men aged > 75 years [579], probably due to the higher incidence of advanced/metastatic
disease [580-582].

Despite the high incidence and mortality rates in senior adults, they may be undertreated [583, 584]. In the
USA, only 41% of patients aged > 75 years with intermediate- and high-risk disease receive curative treatment
compared to 88% aged 65-74 [585].

6.7.1.2  Evaluation of life expectancy, comorbidity and health status

In localised disease, > 10 years life expectancy is considered mandatory for any benefit from local treatment.
However, comorbidity is more important than age in predicting overall mortality in localised PCa [305]. Besides
comorbidities, dependence in daily activities, malnutrition and cognitive impairment are associated with worse
survival.

6.7.1.2.1 Comorbidity

Comorbidity is a major predictor of non-cancer-specific death in localised PCa treated with RP [586]. This can
be explained by the observations from a study in which patients did not receive active local treatment for their
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PCa [305]. At 10 years, most men with a Charlson Comorbidity Index (CCI) score > 2 had died from competing
causes, irrespective of age or tumour aggressiveness.

Currently, the Cumulative lllness Score Rating-Geriatrics (CISR-G; Table 6.7.1) [587] is the best tool
for assessing mortality risk unrelated to PCa [588].

Table 6.7.1: Cumulative lliness Score Rating-Geriatrics (CISR-G)

Cumulative lliness Rating Scale
Rating strategy

0 None

1 Mild (or past significant problem)

2 Moderate (moderate disability or morbidity, requires
first-line therapy)

3 Severe (constant significant disability/ uncontrollable
chronic problems)

4 Extremely severe (immediate treatment required/ end
organ failure / severe impairment in function)
Score

Heart

Vascular

Respiratory

Eyes, ears, nose, throat and larynx
Upper Gl

Lower Gl

Hepatic

Renal

Genitourinary
Musculoskeletal/integument
Neurological
Endocrine/metabolic
Psychiatric illness

Total score

Patients are considered fit if they have no Grade 3 score
Vulnerable: one or two Grade 3 scores

Frail: > 2 Grade 3, or any Grade 4 scores

Too sick: multiple Grade 4 scores

6.7.1.2.2 Dependence in daily activities

The level of dependence in daily activities influences survival in senior adults [589-591]. The Activities of Daily
Living (ADL) scale rates accomplishment of basic activities of daily living, while the Instrumental Activities of
Daily Living (IADL) scale rates activities requiring higher cognition and judgement.

6.7.1.2.3 Malnutrition

Malnutrition is associated with increased mortality in senior patients [592]. Nutritional status can be estimated
from body weight during the previous 3 months:

U Good nutritional status < 5% weight loss;

. Risk of malnutrition: 5-10% weight loss;

. Severe malnutrition: > 10% weight loss.

6.7.1.2.4 Cognitive impairment

Cognitive impairment is associated with increased mortality risk in senior adults [593]. In patients undergoing
major elective surgery, there is an association between baseline cognitive impairment and long-term post-
operative complications and mortality [594]. Intervention is unlikely to reverse cognitive impairment, except in
depression [66].

6.7.1.2.5 Baseline screening using the G8 screening tool
The International Society of Geriatric Oncology (SIOG) PCa Working Group (PCWG) recommends that
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treatment for senior adults should be based on systematic evaluation of health status [66]. The G8 (Geriatric 8)
health status screening tool is described in Table 6.7.2, the Karnofsky and ECOG Scores in Table 6.7.3 [595].

Table 6.7.2: G8 screening tool (Adapted from [596])

Items

Possible responses (score)

Has food intake declined over the past 3 months
due to loss of appetite, digestive problems,
chewing, or swallowing difficulties?

0 = severe decrease in food intake

1 = moderate decrease in food intake

2 = no decrease in food intake

Weight loss during the last 3 months?

0 = weight loss > 3 kg

1 = does not know

2 = weight loss between 1 and 3 kg

3 = no weight loss

Mobility?

0 = bed or chair bound

1 = able to get out of bed/chair but does not go out

2 = goes out

Neuropsychological problems?

0 = severe dementia or depression

1 = mild dementia

2 = no psychological problems

BMI? (weight in kg)/(height in m?)

0=BMI<19

1=BMI 19 to < 21

2=BMI21to<23

3=BMI>23
Takes more than three prescription drugs per day? | 0 = yes
In comparison with other people of the same 1=no

age, how does the patient consider his/her health
status?

0.0 = not as good

0.5 = does not know

1.0 = as good

2.0 = better

Age

0:>85

1: 80-85

2: <80

Total score

0-17

G8 score > 14 shows that patients should receive the same treatment as younger patients. Patients with

G8 < 14 should undergo full geriatric evaluation, assessing comorbidity, nutritional status, and cognitive and
physical functions, to determine if the impairment is reversible [596]. Patients with reversible impairment
(vulnerable patients) should be treated according to EAU Guidelines. Patients with irreversible impairment (frail
patients) should receive adapted treatment [66].
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Table 6.7.3: Performance Scales - Karnofsky & ECOG Scores [595]

Karnofsky Status Karnofsky |ECOG ECOG Status
Grade Grade

Normal, no complaints. 100 0 Fully active, able to carry on all pre-
disease performance without restriction.

Able to carry on normal activities. Minor |90 1 Restricted in physically strenuous

signs or symptoms of disease. activity but ambulatory and able to carry
out work of a light or sedentary nature,
e.g., light house work, office work.

Normal activity with effort. 80 1 Restricted in physically strenuous
activity but ambulatory and able to carry
out work of a light or sedentary nature,
e.g., light house work, office work.

Care for self. Unable to carry on normal |70 2 Ambulatory and capable of all selfcare

activity or to do active work. but unable to carry out any work
activities. Up and about more than 50%
of waking hours.

Requires occasional assistance, but able | 60 2 Ambulatory and capable of all selfcare

to care for most of his needs. but unable to carry out any work
activities. Up and about more than 50%
of waking hours.

Requires considerable assistance and 50 3 Capable of only limited selfcare,

frequent medical care. confined to bed or chair more than 50%
of waking hours.

Disabled. Requires special care and 40 3 Capable of only limited selfcare,

assistance. confined to bed or chair more than 50%
of waking hours.

Severely disabled. Hospitalisation 30 4 Completely disabled. Cannot carry on

indicated though death non-imminent. any selfcare. Totally confined to bed or
chair.

Very sick. Hospitalisation necessary. 20 4 Completely disabled. Cannot carry on

Active supportive treatment necessary. any selfcare. Totally confined to bed or
chair.

Moribund 10 4 Completely disabled. Cannot carry on

any selfcare. Totally confined to bed or
chair.

6.7.1.2.6 Conclusions

Systematic assessment, using the G8 tool, is recommended by the SIOG PCWG [66]. Patients with G8 score
< 14 should undergo complete geriatric assessment to evaluate reversibility of any impairments [66].

Senior adults can be classified into one of four groups regarding health status based on G8 score > 14 (patient
considered fit), or score < 14 (patient considered vulnerable or frail). The treatment policy is then:

. fit or healthy older men should receive standard treatment;
o vulnerable patients may receive standard treatment after resolution of any geriatric problems;
o frail patients should receive adapted treatment;
o patients who are too sick with terminal iliness should receive only palliative treatment [66].

After resolution of reversible impairments, a similar urological approach should be carried out in fit or vulnerable
patients [1, 2]. Older men with PCa should be managed according to their individual health status, which is

directed by the presence of any associated comorbidity and not age.

60
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6.7.1.3 Guidelines for the evaluation of health status in elderly men

Recommendations for assessment LE GR
Perform systematic health status screening in senior adults with localised PCa. 1b A
Use the G8 screening tool for health status screening. 2a A
Perform a full specialist geriatric evaluation in patients with G8 score < 14. 2a A
Treatment options for senior adults according to their health status: 3 B

1. Offer standard treatment to fit or healthy older men;

2. Offer standard treatment to vulnerable patients (reversible impairment) after resolution of
geriatric problems;

3. Offer adapted treatment to frail patients (irreversible impairment);

4. Offer only symptomatic palliative treatment to patients who are too sick with terminal illness.

6.7.2 Specific aspects of PCa treatment in older men

6.7.2.1 Localised PCa

6.7.2.1.1 Deferred treatment (active surveillance, watchful waiting)

This topic is addressed in Section 6.1. Active treatment mostly benefits patients with intermediate- or high-risk
disease and longest expected survival. A recent study assessed the effect of age, health status and patient
preferences on outcomes of surgery vs. AS for low risk PCa. As expected, older age and worse baseline
health status were associated with a smaller benefit in PCSM and life expectancy with surgery, and increased
incremental years with treatment side effects. Older men and men in poor health were likely to have better
quality adjusted life expectancy with AS [597].

6.7.2.1.2 Radical prostatectomy

Senior adults (aged > 75 years) are more likely to present with very advanced disease and have a greater risk
of death from PCa, despite higher death rates from competing causes [580]. In the most recent update of the
SPCG-4 study, randomising patients with localised PCa to RP vs. WW, the benefit of surgery with respect to
death from PCa was largest in men < 65 years of age (relative risk, 0.45). However, RP was associated with

a reduced risk of metastases and use of androgen deprivation therapy among older men (RR: 0.68 and 0.60,
respectively) [312]. Risk of short-term complications after RP is related more to comorbidity severity than age.
Conversely, risk of long-term incontinence is influenced more by increasing age [598, 599].

6.7.2.1.3 External beam radiotherapy
External beam radiotherapy and RP have similar cancer control and treatment-related comorbidity, regardless
of age, assuming a dose of > 72 Gy when using intensity-modulated or image-guided RT [600].

The drawback of associating ADT with EBRT in senior adults is discussed in Section 6.7. Cardiac
status should be assessed because ADT in patients with pre-existing heart conditions is associated with
increased morbidity and mortality. Patients with moderate to severe comorbidities might not have a significant
survival-benefit when combining ADT with EBRT [432].

6.7.2.1.4 Minimally invasive therapies
Minimally invasive energy-ablative therapies are being developed rapidly, but there is still a lack of evidence to
support their use.

6.7.2.1.5 Androgen deprivation therapy

In patients with non-metastatic localised PCa not suitable for curative treatment, immediate ADT should be
used only in patients requiring symptom palliation. In locally advanced T3-T4 disease, immediate ADT may
benefit patients with PSA > 50 ng/mL and PSA-DT < 12 months [307, 601].

6.7.2.2  Advanced PCa

6.7.2.2.1 Hormone-naive metastatic PCa

ADT is the first-line treatment in hormone-sensitive metastatic PCa. The SIOG PCWG recommends evaluation

of baseline bone mineral density and prevention of osteoporosis by calcium and vitamin D supplements [66].
Routine bisphosphonates or denosumab to prevent skeletal complications in ADT is not

recommended, unless there is a risk of fracture [602].

6.7.2.2.2 Metastatic CRPC

In metastatic CRPC, docetaxel is standard in fit and vulnerable older men [603], with comparable response and
tolerance to younger patients [604]. Tolerability has not been specifically studied in frail older men. In elderly
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and frail patients, granulocyte colony-stimulating factor prophylaxis should be considered.

Cabazitaxel, abiraterone acetate, enzalutamide, and sipuleucel-T increase survival in chemotherapy-
treated and chemotherapy-naive senior adults [605-611].

Palliative treatment includes surgery, radiopharmaceuticals, EBRT, and medical treatment for pain
and symptoms.

Guidelines for the treatment of senior adults (> 70 years of age)

Recommendations for assessment GR

Perform systematic health status screening in senior adults with localised PCa.

Use the G8 screening tool for health status screening.

Perform a full specialist geriatric evaluation in patients with G8 score < 14.

Treatment options for senior adults according to their health status:

1. Offer standard treatment to fit or healthy older men;

2. Offer standard treatment to vulnerable patients (reversible impairment) after resolution of geriatric
problems;

3. Offer adapted treatment to frail patients (irreversible impairment);

4. Offer only symptomatic palliative treatment to patients who are too sick with terminal illness.

w| > (> | >

Recommendation \ LE \ GR
Localised disease

Offer standard treatment to fit and vulnerable senior adults (after status optimisation) with a life | 2b A
expectancy > 10 years.
Offer individualised treatment based on life expectancy, symptoms and risk factors to senior 2b A
adults with a life expectancy < 10 years.

In frail or ‘too-sick’ senior adults, offer immediate ADT only for symptom palliation. 1b A
Offer minimally invasive energy-ablative therapies only to selected fit and vulnerable senior 3 B
adults with intermediate-risk disease.
Advanced disease (locally advanced / metastatic disease)
Evaluate bone mineral status and prevent osteoporosis-related fractures in senior adults. 2b A
Offer new chemotherapeutic and hormonal agents to fit and vulnerable adults. 1b B
ADT = androgen-deprivation therapy.
6.8 Side effects of local treatment and health-related quality of life in prostate cancer
survivors
6.8.1 Introduction

The majority of PCa patients experience acute and late side effects of the disease and its treatment, which
can be short term or long term, change in intensity over time and significantly impact their QoL. Increased life
expectancy in PCa makes post-treatment QoL a key issue. Health-related QoL refers to the impact of disease
and treatment on well-being, physical, emotional and social functioning, including daily functioning [612].
Health-related QoL is rated by patients, and is important because physicians often underestimate the impact of
disease and treatment on patients [613].

Prostate cancer-specific HRQoL refers to the disease-specific outcome of PCa, including urinary,
bowel and sexual functioning. General HRQoL refers to well-being, vitality, fatigue, pain, general health status,
global QoL, and life satisfaction [614].

Health-related QoL is measured using standardised questionnaires, which provide an objective
assessment of general and disease-specific domains [615, 616].

Comparison of the most common contemporary therapies for localised PCa is necessary to inform
patients about treatment options and address patient preferences for the various possible outcomes. There is
still limited objective data about HRQoL in PCa treatment.

6.8.2 Active surveillance and watchful waiting
Although AS and WW avoids treatment-related side effects, they carry an increased risk of psychological
distress, which may significantly affect HRQoL [617].

In general, negative QoL effects remain limited in men with favourable clinical characteristics [618]
[277]. Fear of disease progression and general anxiety decreased at 18 months of surveillance with only six of
129 men (5%) discontinuing AS because of anxiety and distress in the PRIAS study [619].

Risk factors for not doing well on AS include: patient perception that the physician is making
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most of the decisions, poor physical health, high anxiety, high PSA, lack of a partner, neuroticism, mental
impairment, recent diagnosis of PCa, lower number of core samples taken at diagnostic biopsy, and illness
uncertainty. These factors are significantly associated with low HRQoL [620, 621] [622]. Interventions to reduce
uncertainty and anxiety may enhance HRQoL for men with PCa on AS.

In contrast to AS, men managed with WW in the SPCG-4 trial were not followed closely to induce
curative treatment if needed, which could explain the less favourable anxiety and depression scores compared
to the PRIAS results [623].

A long-term comparison of WW and RP [623] found that depression, well-being and psychological
status did not differ significantly among treatment groups over 8 years. However, men in the RP group reported
more physical symptoms related to leakage, erection and libido.

Apart from psychological distress, untreated men may have a higher level of irritative/obstructive
urinary symptoms compared to patients treated with RP or RT after 1-3 years [624].

6.8.3 Radical prostatectomy

Radical prostatectomy has a significant negative effect on multiple quality domains, including sexual and
urinary function, and physical HRQoL [625-627]. In the PCa Outcomes Study (PCOS), at 2 years 8.7% of men
had a lack of urinary control and 41.9% reported sexual dysfunction [628]. Recovery from sexual dysfunction
and urinary incontinence occurs over 2-3 years [599, 629], with the latter being at its worst two months after
surgery [625].

A recent systematic review found that the mean continence rates at 12 months were 89-100% for
patients treated with RALP and 80-97% for patients treated with RRP [326]. A similar study reported mean
potency recovery rates at 12 months of 55-81% for patients treated with RALP and 26-63% for patients treated
with RRP [325]. The major limitations of the included studies were the frequent retrospective study design and
the use of different assessment tools preventing a proper comparison between techniques and series. In a
prospective, controlled, non-randomised trial RALP performed modestly better in preserving erectile function
compared with open RP, without a statistically significant difference for urinary incontinence or surgical margins
[314]. RALP and open RP have comparable functional outcomes and similar HRQoL scores [630].

There are no reliable data to compare HRQoL following RALP and laparoscopic RP. In a controlled
cohort study comparing HRQoL after open and laparoscopic RP urinary bother was worse in the laparoscopic
RP group at one and three months, but did not differ between the groups thereafter. Bowel and sexual function
and bother were similar in the two groups [631].

Age and baseline scores are significant factors impacting functional outcome and HRQoL after
RP. Older age has a significant adverse effect on recovery of continence and potency [632]. Younger men
reported higher initial sexual and urinary function overall, and experienced greater decreases in sexual function
immediately after RP and at 1 year than older men, with similar decrease rates in urinary function and bother.
Relative sexual function decreases at 2 years were similar [633]. The same study showed that declines in
quality domains are higher in men with above average baseline scores regardless of age.

General HRQoL domains such as pain and energy worsen immediately post-RP, but usually improve
by 12 months [629].

New methods for reporting outcomes after RP combine major outcomes, including continence, potency and
cancer control [310] and peri-operative complications and positive surgical margins [634]. Pentafecta rates
reflect post-operative expectations and satisfaction more accurately and are used in counselling patients with
clinically localised PCa. The use of trifecta and pentafecta outcomes in post-operative HRQoL assessment
needs further validation.

6.8.4 External-beam radiotherapy and low-dose rate brachytherapy
External-beam radiotherapy and 1-125 LDR brachytherapy is associated with acute and late GU or
gastrointestinal toxicity with impact on erectile function. In contemporary practice, the NCIC toxicity grading
system is increasingly used, but most studies have used the RTOG scales, which are described in Tables 6.8.1
and 6.8.2. Risk factors for acute or late gastrointestinal toxicities after RT include advanced age, pre-existing
diabetes mellitus, haemorrhoids, inflammatory bowel disease, a history of prior abdominal surgery, larger rectal
volume and the concomitant use of androgen deprivation [469].

Pre-treatment GU complaints, prior TURP and the presence of acute GU toxicity are suggested as
contributing to long-term urinary morbidity.
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Table 6.8.1: Acute gastrointestinal and genitourinary complications according to the Radiation Therapy
Oncology Group (RTOG)/European Organisation for Research and Treatment of Cancer
morbidity scale (adaptations with regard to the original RTOG scale in italics) according to

Huang et al. [635]*.

requiring medication.
Rectal discomfort not
requiring analgesics.

Mucous discharge not
necessitating sanitary
pads.

Rectal or abdominal
pain requiring
analgesics.

discharge necessitating
sanitary pads.
Abdominal distension
(flat plate radiograph

demonstrates distended

bowel loops).

Grade 1 Grade 2 Grade 3 Grade 4

Gl Increased frequency Diarrhoea requiring Diarrhoea requiring Obstruction, fistula, or
or change in quality parasympatholytic parenteral support. perforation Gl bleeding
of bowel habits not drugs. Severe mucous or blood | requiring transfusion;

Abdominal pain or
tenesmus requiring
tube decompression or
bowel diversion.

GU

Frequency of urination
or nocturia twice
pretreatment habit.
Dysuria or urgency not
requiring medication.

Frequency of urination
is less frequent than
every hour (day: 12-16
times; nocturia 5-8
times).

Dysuria, urgency,

bladder spasm requiring

local anaesthetic.

Frequency of urination
is more frequent than
every hour (day: >16
times; nocturia: > 8
times).

Dysuria, bladder spasm,

urgency requiring
frequent regular
narcotic.

Gross haematuria
complaints requiring
permanent or
suprapubic catheter.

Haematuria requiring
transfusion
Obstruction not
resulting from Clots.
Ulceration

Necrosis

*Reproduced with permission of Elsevier, from Buddus L et al. Eur Urol 2012 Jan;61(2):112-7.
Gl = gastrointestinal; GU = genito-urinary.

Table 6.8.2: Late gastrointestinal and genitourinary complications according to the Radiation Therapy
Oncology Group (RTOG)/European Organisation for Research and Treatment of Cancer
(EORTC) morbidity scale (adaptations with regard to the original RTOG/EORTC scale in
italics) according to Huang et al. [635]*

or bleeding

Moderate excessive,
rectal discharge.
Intermittent, frequent
bleeding (3 single
laser treatments or
transfusion).

treatments or
transfusions.

Grade 1 Grade 2 Grade 3 Grade 4
GI* Mild diarrhoea Moderate diarrhoea Watery diarrhoea Necrosis
Mild cramping Intermittent, severe Obstruction requiring Perforation
Bowel movements 2-5 | cramping. surgery. Fistula
per day Bowel movements (5 Bleeding requiring Abdominal pain or
Slight rectal discharge | per day). surgery or 2 laser tenesmus requiring

tube decompression or
bowel diversion.
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requiring no medication
Slight epithelial atrophy,
minor telangiectasia
Bladder capacity

> 300 mL

moderate) haematuria
requiring medicationt
Moderate telangiectasia
Bladder capacity:
150-300 mL

haematuria

Severe telangiectasia
Bladder capacity: 100-
150 mL

GU |Frequency during day | Frequency during day: | Frequency during day: | Necrosis
0.5-1h 1-2h 2h Severe haemorrhagic
Nocturia 2-3/night Nocturia 4-6/night Nocturia 6/night cystitis
Slight dysuria or Moderate dysuria or Severe dysuria Bladder capacity >100
microscopic haematuria | intermittent (mild, Frequent (severe) mL

Benign urethral
strictures requiring
TURP, dilation,

or suprapubic or
permanent catheter

* The difference between grade 1 and grade 2 Gl pain, mucosal loss, or bleeding is most easily made when
grade 2 is defined as morbidity requiring specific medication: grade 1 = stool softener, diet modification,
occasional (< 2/wk) non-narcotic drug, occasional antidiarrhoeal agent (2/wk), occasional use of incontinence
pads (1-2 d/wk); grade 2 = regular (>2/wk) use of (non)narcotic drugs for pain, regular (2/wk) antidiarrhoeals,
steroid suppositories, one laser.

T With the exception of antibiotics.

*Reproduced with permission of Elsevier, from Budéus L et al. Eur Urol 2012 Jan;61(2):112-7.
Gl = gastrointestinal; GU = genito-urinary; TURP = transurethral resection of the prostate.

In a large prospective longitudinal study assessing HRQoL and satisfaction with outcome in PCa survivors the
effects of EBRT on urinary symptoms had resolved at 12 months and improved over baseline at 24 months
[625]. Patients in the LDR brachytherapy group reported significant detriments in urinary irritation or obstruction
and incontinence. At 1-2 years after LDR brachytherapy, incontinence was reported by 4-6% of patients.
Eighteen percent of the LDR brachytherapy group and 11% of the EBRT group reported distress from overall
urinary symptoms at 1 year [625].

External beam radiotherapy and LDR brachytherapy significantly affect the bowel and rectal HRQoL domains
[625], which are almost as important as urinary problems [636, 637]. Symptom onset occurs during or early
after treatment, and sometimes persists into follow-up. Rectal urgency, frequency, pain, faecal incontinence, or
haematochezia-caused distress related to bowel function was reported in 9% of patients at 1 year after EBRT
or LDR brachytherapy [625]. At 2 years after dose-escalated EBRT, < 11% of patients had problems with bowel
HRQoL. Bowel HRQoL was related to baseline function, < 25% volume of rectum treated with 70 Gy, and
aspirin [638]. Bowel and rectal symptoms were less severe after LDR brachytherapy than EBRT [615].

Overall, the HRQoL at 6 years after LDR brachytherapy did not significantly differ from baseline. Changes in
symptoms scores returned to approximately baseline values at 1 year and remained stable up to 6 years after
treatment. The only clinically relevant changes occurred in sexual activity. At 6 years after treatment, 70% of
the patients had diminished sexual activity compared with baseline, 12% had improved sexual activity, and
18% had no change in sexual activity [639].

Contemporary RT techniques, like IMRT with IGRT is associated with lower rates of severe toxicity
and a high HRQoL [640]. At 4 years, freedom from grade 2 Gl and GU toxicity was 92% and 76%, respectively.
Bowel domain remained stable over the 2-year follow-up period and was higher for patients who met ideal
rectal constraints [641].

Dietary intervention did not significantly affect gastrointestinal side effects or other aspects of
HRQoL in patients undergoing RT [642].

Among general domains fatigue is most commonly reported following EBRT, with the highest
level seen at the end of treatment. Four percent of patients reported severe fatigue 5-years post-treatment,
adversely affecting HRQoL [643]. Men treated with interstitial LDR brachytherapy had only slight declines
in general HRQoL. Physical and functional status declines have been reported in the first few months after
implantation, but pre-treatment function was regained by most men after 1 year [639].

Adjuvant ADT may exacerbate the adverse effects of EBRT or LDR on sexuality, vitality [625] and
long-term bowel function [644]. 18 months of adjuvant ADT led to earlier testosterone recovery and better QoL
compared to 36 months of adjuvant ADT [645].

6.8.5 Complications of high-intensity focused ultrasound
Urinary retention appears to be one of the most common side-effects of HIFU, developing in almost all
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patients, with the mean interval of catheterisation via a suprapubic tube varying between 12 and 35 days [503,
646, 647]. Grade | and Il urinary stress incontinence occurs in about 12% of patients. Subsequent TURP or
bladder neck incision to treat subvesical obstruction is common, and is sometimes even performed at the time
of HIFU. Post-operative impotence occurs in 55-70% of patients.

Elterman et al. [648] have treated 95 patients with clinically organ-confined PCa using the Sonablate 500 device
(SonaCare Medical, Charlotte, NC, USA) and have evaluated the type and frequency of treatment-associated
complications. With a minimum follow-up of six months, 17% (7/41) of the men had significant incontinence,
and 2% developed significant ED. Early and late subvesical obstruction necessitating surgical treatment
occurred in 17 (17.9%) and 20 (21.1%) patients, respectively.

Moderate to severe stress urinary incontinence was rare, occurring in fewer than 6.4% of men, and
decreased in more recent treatment to 3.1% [649]. Acute urinary retention was seen in 7.6% of men. Even in
more recent treatment, the rate of urethral-rectal fistula was 0.7%.

Health-related QoL outcomes following primary HIFU therapy have not been prospectively studied
using validated questionnaires. High complication rate after HIFU treatment is presumably associated with a
clinically significant reduction in the urinary and sexual function domains and requires further investigation.

6.8.6 Cryotherapy

6.8.6.1 Complications of cryosurgery for primary treatment of PCa

Erectile dysfunction occurs in about 80% of patients and this remains a consistent complication of the CSAP
procedure, independent of the generation of the system used [650]. The complication rates described in third-
generation cryosurgery include tissue sloughing in about 3%, incontinence in 4.4%, pelvic pain in 1.4% and
urinary retention in about 2% [651-656]. The development of fistula is usually rare, being < 0.2% in modern
series. About 5% of all patients require TURP for subvesical obstruction.

Quality of life and sexual function following CSAP were investigated in a clinical phase Il trial that recruited 75
men [657]. Quality of life analysis with the prostate-specific FACT-P questionnaire showed that most subscales
return to pre-treatment levels by 12 months after CSAP. Furthermore, no significant changes were seen when
comparing data at 36 months with those at 12 months. With regard to sexual function, 37% of men were able
to have intercourse three years after CSAP.

In a prospective, randomised clinical trial, 244 men with newly diagnosed organ-confined PCa were
randomised to receive either EBRT or to undergo CSAP [658]. After three year of follow up, sexual function was
significantly less impaired in the EBRT group.

6.8.7 Hormonal therapy
There is a lack of data on the effects of HT on QoL, with only a single, large, prospective, RCT comparing
orchiectomy + flutamide or placebo in M1 patients. Combined therapy resulted in a lower QoL in the first 6
months, with more frequent diarrhoea and worse emotional functioning, compared with castration alone [659].
A small RCT evaluated the HRQoL at one-year follow-up in patients with non-localised PCa, between various
ADT regimens, or no treatment. Both sexual and cognitive function significantly declined with ADT, while
emotional distress significantly increased in the no treatment patient group [660]. A prospective observational
study of non-metastatic PCa, found that immediate ADT was associated with a lower overall QoL compared
to deferred treatment [661]. Another retrospective, non-randomised study suggested that men receiving
LHRH agonists reported more worry and physical discomfort and poorer overall health, and were less likely to
believe themselves free of cancer than orchiectomised patients. The stage at diagnosis had no effect on health
outcomes [662].

Using a specific non-validated questionnaire, bicalutamide monotherapy showed a significant
advantage over castration in the domains of physical capacity and sexual interest (not sexual function) at
12 months [663]. A post-hoc analysis, including only patients with sexual interest suggested that bicalutamide
was associated with better sexual preservation, including maintained sexual interest, feeling sexually attractive
[664], preserved libido and erectile function [665].

Intermittent androgen deprivation has been discussed elsewhere (see Section 6.6 - Metastatic PCa
- Hormonal therapy).

6.8.7.1 Side-effects, quality of life and cost of hormonal therapy

The many deleterious side-effects of long-term ADT have been well known for years. As the use of ADT
increases, it is increasingly important to consider these side-effects. A systematic review of the side-effects of
long-term ADT has recently been published [666].
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6.8.7.1.1 Sexual function
Loss of libido and ED are common. The management of acquired ED is mostly non-specific [667].

6.8.7.1.2 Hot flushes
Hot flushes are the most common side-effect of ADT. They appear 3 months after starting ADT, usually persist
long-term and have a significant impact on QoL.

Oestrogen-receptor modulators or low-dose oestrogen therapies, e.g. DES, 0.5-1 mg/day, reduce
the frequency and severity of hot flushes. Both treatments carry a risk of cardiovascular complications. Soya
phytoestrogens have shown an efficacy in breast cancer patients, but have not been evaluated in men.
Progesterone-based treatments have demonstrated efficacy with 80% of patients showing an improvement
[668].

Serotonin re-uptake inhibitors (e.g. venlafaxine or sertraline) appear to be effective in men, but less than HT
based on a prospective randomised trial comparing venlafaxine, 75 mg daily, with medroxyprogesterone,
20 mg daily, or CPA, 100 mg daily [669]. After 6 months of LHRH (n = 919), 311 men had significant hot flushes
and were randomised to one of the treatments. Venlafaxine was clearly inferior compared to the hormonal
agents, which showed similar efficacy to each other.

With a placebo effect influencing up to 30% of patients [670], the efficacy of clonidine, veralipride,
gabapentine [671] and acupuncture [672] must be compared in prospective, randomised, controlled trials.

6.8.7.1.3  Other systemic side-effects of androgen-deprivation therapy
Androgen-deprivation therapy is associated with significant side effects which may lead to significantly
increased morbidity or even mortality.

6.8.7.1.3.1 Non-metastatic bone fractures

Due to increased bone turnover and decreased BMD in a time-dependent manner, ADT use is linked to an
increased risk of fracture (up to 45% relative risk with long-term ADT) [673]. Hip fractures in men are associated
with a significant risk of death [674]. A precise evaluation of BMD should be performed by dual emission X-ray
absorptiometry (DEXA) before starting long-term ADT. An initial low BMD (T-score < -2.5 or < -1, with other risk
factors) indicates a high risk of subsequent non-metastatic fracture. The WHO FRAX tool (http://www.shef.
ac.uk/FRAX) should be used to evaluate individual risk. Obesity (increase in body fat mass by up to 10%) and
sarcopenia (decrease in lean tissue mass by up to 3%) are common and occur during the first year of ADT
[675]. Both changes increase the fracture risk.

. Lifestyle changes before starting long-term androgen-deprivation therapy

Patients should be encouraged to adopt lifestyle changes, e.g. increased physical activity, cessation of
smoking, decreased alcohol consumption, and to normalise their BMI. Calcium and vitamin D supplements
should be considered if low values are detected (normal values: calcium: 2.2-2.6 nmol/L,

vitamin D: 100-160 nmol/L). A daily intake of at least 1,200 mg/day of calcium and 1,000 Ul of vitamin D is
useful.

. Hormonal treatment modalities

Bicalutamide monotherapy could be a bone-protective treatment [676, 677], but is limited by its suboptimal
efficacy (see Section 6.6 - Metastatic PCa - Hormonal Therapy). The intermittent modality might be associated
with less bone impact [562].

o Bisphosphonates
Bisphosphonates increase BMD in the hip and spine by up to 7% in 1 year. The optimal regimen for zoledronic
acid remains unclear: quarterly [678] or yearly [679] injections. The question is relevant as the risk of jaw
necrosis is both dose- and time-related [680]. A quarterly regimen could be considered fora BMD < 2.5 as a
yearly injection is unlikely to provide sufficient protection [681].

In contrast to breast cancer, a significant benefit in OS has only been demonstrated in PCa in a
post-hoc analysis for the oral first-generation clodronate with an absolute 8% OS increase after 8 years of
follow-up [682]. This benefit has never been observed with more recent bisphosphonates.

. Denosumab (a fully human monoclonal antibody against receptor activator of NF-kappaB ligand [RANKL])
In MO patients, denosumab has been shown to increase the lumbar BMD by 5.6% compared to a 1% decrease
in the placebo arm after 2 years, using a 60 mg subcutaneous regimen every 6 months [683]. This was
associated with a significant decrease in vertebral fracture risk (1.5% vs. 3.9%, p = 0.006). The benefits were
similar whatever the age (< or > 70 years), the duration or type of ADT, the initial BMD, the patient’s weight or
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the initial BMI. This benefit was not associated with any significant toxicity, e.g. jaw osteonecrosis or delayed
healing in vertebral fractures. In MO patients, with the use of a higher dosage (120 mg every 4 weeks), a delay
in bone metastases of 4.2 months has been shown [684] without any impact on OS, but with an increase in
side effects. Therefore, this regimen cannot be recommended.

6.8.7.1.3.2 Metabolic effects

Lipid alterations are common and may occur as early as the first 3 months of treatment [675]. ADT also
decreases insulin sensitivity and increases fasting plasma insulin levels, which is a marker of insulin resistance.
Once again, exercise is strongly recommended for its protective effect. In diabetic patients, metformin appears
to be an attractive option for protection against metabolic effects [685], but there is insufficient data to
recommend its use in non-diabetic patients.

Metabolic syndrome is an association of independent cardiovascular disease risk factors, often associated with
insulin resistance. The definition requires at least three of the following criteria [686]:

. waist circumference > 102 cm;

. serum triglyceride > 1.7 mmol/L;

. blood pressure > 130/80 mmHg or use of medication for hypertension;

. High-density lipoprotein (HDL) cholesterol < 1 mmol/L;

. glycaemia > 5.6 mmol/L or the use of medication for hyperglycaemia.

The prevalence of a metabolic-like syndrome is higher during ADT compared with men not receiving ADT [687].

6.8.7.1.3.3 Cardiovascular morbidity

Cardiovascular mortality is now the most common cause of death in PCa patients, even exceeding PCa
mortality [688]. Several studies showed that ADT, after only six months, was associated with an increased risk
of diabetes mellitus, cardiovascular disease, and myocardial infarction [689]. The RTOG 92-02 [690] and 94-08
[398] trials confirmed an increased cardiovascular risk, unrelated to the duration of ADT and not accompanied
by an overall increased cardiovascular mortality. No increase in cardiovascular mortality has been reported in
a systematic meta-analysis of trials RTOG 8531, 8610, 9202, EORTC 30891 or EORTC 22863 [691]. However,
an increase in cardiovascular mortality has been reported in patients suffering from previous congestive

heart failure or myocardial infarction in a retrospective database analysis [692] or presenting with a metabolic
syndrome [693].

It has been suggested that LHRH antagonists might be associated with less cardiovascular morbidity
compared to agonists [694]. However, the methodology used in these studies does not provide convincing
evidence to show a clear superiority of these compounds.

These data resulted in an FDA warning and consensus paper from the American Heart, Cancer
Society and Urological Associations [695]. Preventive advice includes non-specific measures: loss of weight,
increased exercise, improved nutrition and smoking cessation.

6.8.7.1.3.4 Fatigue
Fatigue often develops as a side-effect of ADT. Regular exercise appears to be the best protective measure
[696, 697], with prolonged efficacy [698] and improved specific survival [699].

Anaemia may be a cause of fatigue. Anaemia requires an etiological diagnosis (medullar invasion,
mainly inflammatory, renal insufficiency, iron deficiency, chronic bleeding) and individualised treatment. Iron
supplementation (using injectable formulations only) must be systematic if deficiency is observed. Regular
blood transfusions are required if severe anaemia is present. Erythropoiesis-stimulating agents might be
considered in dedicated cases, taking into account the possible increased risk of thrombovascular events
[666].

6.8.8 Comparison of health-related quality of life between treatment modalities

So far, most comparisons between treatment-related QoL were assessed in non-randomised observational
cohorts, with limited follow-up. Only a few trials have directly compared treatment modalities. When comparing
general HRQoL for treatments of clinically localised PCa [614, 700] the differences were limited. Data from
longitudinal studies show that surgery and RT have a greater impact on role functioning and vitality/energy

with surgery being associated with increased dysfunction [701]. Most men recovered function by one year post
treatment.

Disease-specific outcomes of PCa, including urinary, bowel and sexual functioning, differ between treatment
modalities, with the magnitude of adverse impact of treatment being time-depended. Urinary incontinence
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increased sharply after RP, whereas bowel problems and urinary irritation-obstruction occur after EBRT

and LDR brachytherapy [615]. Sexual function deteriorates immediately after surgery and then improves,
whereas sexual function continued to slowly decline after EBRT and brachytherapy. At one year RP incurred a
significantly higher incidence of urinary incontinence (39-49%) and ED (80-91%) compared with RT (6-7% and
41-55%, respectively) [636]. Bowel problems (urgency) affected 30-35% of the EBRT group vs. 6-7% of the RP
group [636].There was no change in urinary function after surgery and little change in bowel function after ERBT
after 1 year [615]. Patients with bowel dysfunction at one year after EBRT treatment may expect only modest
improvement. Although diarrhoea continues to subside, there is little change in tenesmus and rectal urgency,
while rectal bleeding becomes more prevalent. Patients treated with LDR brachytherapy had significantly higher
urinary function scores at 0-6 months after treatment (84.5%) than patients treated with RP (63.3%) [702].
Urinary bother did not differ significantly (67.7% vs. 67.4%, respectively). Decreased sexual function did not
return to pre-treatment levels in either group.

Short-term (up to 2 years) outcomes of open RP, RALP, brachytherapy, and cryotherapy were compared in a
non-randomised cohort of patients [703]. At a mean follow up of 24 months LDR brachytherapy and prostate
cryoablation were associated with better urinary function and bother scores compared to open RP and RALP.
Brachytherapy and cryotherapy had a 3-fold higher rate of return to baseline urinary function compared to open
RP and RALP. Sexual function and bother scores were highest after brachytherapy, with a 5-fold higher rate of
return to baseline function compared to cryotherapy, open RP and RALP. All 4 treatments were associated with
relatively transient and less pronounced impact on bowel function and bother [703].

Longer (3 years) follow-up confirmed time-dependent changes in adverse effects, e.g., increased
urinary symptoms after EBRT or increased sexual dysfunction after LDR brachytherapy, which tended to
reduce any differences between treatments over time [704]. RP caused greater deterioration in urinary
incontinence and sexual function, but improved urinary irritative-obstructive symptoms compared with LDR
brachytherapy. Treatment differences persisted for up to 3 years [704].

At 5 years, incontinence was reported in 14-16% of RP and 4% of EBRT patients. Bowel urgency and painful
haemorrhoids were more common in the EBRT group. Sexual function declined similarly in both groups.
Erectile dysfunction was more prevalent in the RP group (79.3 vs. 63.5%) [628].

A randomised comparative trial of RP and LDR brachytherapy was closed after 2 years due to poor
accrual [705]. After median follow up of 5.2 years for LDR brachytherapy vs. RP, there were no differences in
bowel or hormonal domains. LDR brachytherapy patients scored better for urinary QoL and sexual domains,
and patient satisfaction.

At 15-year follow up, there were no significant differences in disease-specific functional outcomes
between RP and EBRT, which were seen at 2 and 5 years follow up in the PCOS study [706].

In a population-based study of PCa survivors, up to 18 years post-diagnosis, men treated with RP had clinically
worse urinary bother and sexual functioning; those treated with EBRT with/without concurrent ADT had the
worst bowel symptoms, sexual activity, fatigue, pain and dyspnoea. Despite this, there was no statistically

or clinically significant difference in global HRQoL between men treated with RP, EBRT with concurrent ADT

or observation, which may be explained by change in perception of symptoms by PCa survivors (‘response
shift’), when survival is prioritised above symptoms experienced or physical limitations [707]. In the same study
men treated with brachytherapy had the highest global HRQoL and men treated with ADT alone the lowest.
However, the somewhat overly positive outcome of brachytherapy should be interpreted with caution, because
of selection bias, and under-estimation of irritative voiding symptoms by the EORTC questionnaire.

A study in Norway investigated the relationship between urinary, bowel or sexual dysfunction and global
HRQoL in PCa survivors, including untreated patients [624]. Irritative-obstructive urinary symptoms and poor
sexual drive were independently associated with low global HRQoL, whereas erectile function and use of
medication for ED were not [624]. All typical adverse events (moderate/severe IPSS, urinary incontinence,
irritative intestinal symptoms, faecal leakage, poor sexual drive and poor erectile function) were significantly
associated with low global HRQoL in univariate analyses. Low educational level, comorbidity and moderate or
high neuroticism were all significantly associated with low global HRQoL in univariate analyses. No significant
associations with global QoL were observed for age, a paired relationship or D’Amico risk group.

Many men treated for clinically localised PCa experience post-treatment problems that may affect their daily
lives. Each patient must decide which side-effect profile is most acceptable when making treatment decisions.
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6.8.9 Guidelines on quality of life in PCa management

Recommendation LE GR
Inform patients with low-risk PCa that the functional outcomes of active surveillance are better |2 B
than for local active treatment.

Inform patients that functional outcomes after RALP and open prostatectomy are similar. 2 B
Inform Patients that long-term (15 years) QoL outcomes of EBRT and RP are similar. 2 B

EBRT = external beam radiation therapy; RALP = robot assisted laparoscopic prostatectomy; RP = radical
prostatectomy; QoL = quality of life.

6.9 Summary of guidelines for the primary treatment of prostate cancer

EAU risk groups for biochemical recurrence of localised and locally advanced prostate cancer

Low-risk Intermediate-risk | High-risk
Definition PSA < 10 ng/mL PSA 10-20 ng/mL or | PSA > 20 ng/mL any PSA
and GS GS 7 orcT2b orGS>7 any GS
<7andcT1-2a orcT2c cT3-4 or cN+
Localised Locally advanced
Primary treatment of prostate cancer GR
General Discuss several treatment modalities (active surveillance, surgery and A~
comments radiotherapy) with patients suitable for such treatments.
In patients who are surgical candidates for radical prostatectomy, discuss all A

approaches (i.e. open, laparoscopic or robotic) as acceptable treatment options
since none have clearly shown superiority in terms of functional or oncological

results.

Offer EBRT to all risk groups of non-metastatic PCa. A

Offer IMRT for definitive treatment of PCa by EBRT. A

Treatment Comment

Low risk PCa Watchful waiting Offer watchful waiting to patients not eligible for A

local curative treatment and those with a short life
expectancy.
While on watchful waiting, base the decision to start B
non-curative treatment on symptoms and disease
progression.

Active surveillance Offer active surveillance to patients with the lowest A

risk of cancer progression: > 10 years life expectancy,
cT1/2, PSA < 10 ng/mL, biopsy Gleason score < 6,

< 2 positive biopsies, minimal biopsy core involvement
(£50% cancer per biopsy).

Base follow-up on DRE, PSA and repeat biopsies. The |A
optimal follow-up interval is still unclear.

Radical prostatectomy | Offer RP to patients with a life expectancy > 10 years. |A

Offer a nerve-sparing surgery in pre-operatively potent | B
patients with low risk of extracapsular disease (T1c,
GS < 7 and PSA < 10 ng/mL, or refer to Partin tables/

nomograms).
Do not perform LND in low-risk PCa A
Radiotherapy In low-risk PCa, the total dose should be 74 to 78 Gy. A

In patients with low-risk PCa, without a previous TURP | A
and with a good IPSS and a prostate volume
< 50 mL, offer LDR brachytherapy.

Cryotherapy, HIFU Only offer cryotherapy and HIFU within a clinical trial C
setting.

The lack of long-term efficacy compared to standard
modality has to be discussed with patients.
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Focal treatment

Do not offer focal therapy of PCa as a therapeutic
alternative outside clinical trials.

Androgen suppression

Unsuitable.

Intermediate risk
PCa

Watchful waiting

Offer watchful waiting to patients not eligible for
local curative treatment and those with a short life
expectancy.

Active surveillance

Not an option.

Radical prostatectomy

Offer RP to patients with a life expectancy > 10 years.

Offer a nerve-sparing surgery in pre-operatively potent
patients with low risk of extracapsular disease (T1c,
GS < 7 and PSA < 10 ng/mL, or refer to Partin tables/
nomograms).

In intermediate- risk, extracapsular disease, use mpMRI
as a decision tool to select patients for nerve-sparing
procedures.

Perform an eLND if the estimated risk for positive lymph
nodes exceeds 5%.

B

Do not perform a limited LND.

In patients with pT3,NOMO PCa and an undetectable
PSA following RP, discuss adjuvant EBRT because it at
least improves biochemical-free survival.

Inform patients with pT3,NOMO PCa and an
undetectable PSA following RP about salvage irradiation
as an alternative to adjuvant irradiation when PSA
increases.

Do not offer adjuvant HT for pNO.

Radiotherapy

In intermediate- risk PCa use a total dose of 76-78 Gy,
in combination with short-term ADT (4-6 mo).

A

Androgen suppression
monotherapy

No place in asymptomatic patients.

High risk PCa

Watchful waiting

High risk localised: Offer watchful waiting to patients
not eligible for local curative treatment and those with a
short life expectancy.

High risk locally advanced: In locally advanced MO
patients unwilling or unable to receive any form of local
treatment, offer a deferred treatment policy using ADT
as monotherapy to asymptomatic patients with a PSA-
DT > 12 months and a PSA < 50 ng/mL and non-poorly
differentiated tumour.

Active surveillance

Not appropriate.

Radical prostatectomy

Do not offer NHT before RP.

Perform an eLND in high-risk PCa.

Do not perform a limited LND.

High risk localised: Offer RP in a multimodality setting
to patients with high-risk localised PCa and a life
expectancy of > 10 years.

o> > > >

Offer nerve-sparing surgery in pre-operatively potent
patients with low risk of extracapsular disease (refer to
Partin tables/nomograms).

In high-risk disease, use multiparametric MRI as a
decision-making tool to select patients for nerve-sparing
procedures.

High risk locally advanced: Offer RP in a multimodality
setting to highly selected patients with locally advanced
PCa (cT3b-T4 NO or any T N1).

Do not consider nerve sparing surgery.

C

In patients with pT3,NOMO PCa and an undetectable
PSA following RP, discuss adjuvant EBRT because it at
least improves biochemical-free survival.

A
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Inform patients with pT3,NOMO PCa and an
undetectable PSA following RP about salvage irradiation
as an alternative to adjuvant irradiation when PSA
increases.

Radiotherapy

In patients with high-risk localised PCa, use a total dose
of 76-78 Gy in combination with long-term ADT
(2-3 years is recommended).

A

In patients with locally advanced cNO PCa, offer
radiotherapy in combination with long-term ADT
(2-3 years is recommended).

Androgen suppression
monotherapy

Reserved for those patients unwilling or unable to
receive any form of local treatment and that are
either symptomatic or asymptomatic with a PSA-DT
< 12 months and a PSA > 50 ng/mL and a poorly
differentiated tumour.

N1 patients

cN1

In patients with cN+ PCa,

offer pelvic external beam irradiation in combination

with immediate long-term ADT.

pN1 after eLND

Offer adjuvant ADT for node-positive (pN+).

>

Offer adjuvant ADT with additional radiotherapy.

Offer observation (expectant management) to a patient after eLND and < 2 nodes
showing microscopic involvement, with a PSA < 0.1 ng/mL and absence of

extranodal extension.

Metastatic PCa

Watchful waiting

In M1 asymptomatic patients, deferred castration
should be discussed with a well-informed patient.

Active surveillance

Unsuitable.

Radical prostatectomy

Unsuitable outside clinical trial.

Radiotherapy to the
prostate

Unsuitable outside clinical trial.

Androgen suppression

Offer surgical or medical castration (LHRH agonist or
antagonist).

A

Offer castration combined with chemotherapy to all
patients whose first presentation is M1 disease and who
are fit enough for chemotherapy.

A

Offer castration alone with or without an antiandrogen
to patients unfit for, or unwilling to consider castration
combined with chemotherapy.

Do not offer castration combined with local treatment/
other new hormonal treatments (abiraterone acetate or
enzalutamide) outside clinical trials.

In M1 asymptomatic patients, offer imnmediate
castration to defer progression to a symptomatic
stage and prevent serious disease progression-related
complications.

In M1 symptomatic patients, offer immediate castration
to palliate symptoms and reduce the risk for potentially
catastrophic sequelae of advanced disease (spinal
cord compression, pathological fractures, urethral
obstruction, extra-skeletal metastases).

In M1 patients treated with an LHRH agonist, offer
short-term administration of anti-androgens to reduce
the risk of the ‘flare-up’ phenomenon.

Start anti-androgens used for ‘flare-up’ prevention on
the same day as an LHRH analogue is started or for up
to 7 days before the first LHRH analogue injection if the
patient has symptoms). Treat for four weeks.

Do not offer anti-androgen monotherapy in M1 patients.

72

PROSTATE CANCER - UPDATE MARCH 2016




Offer LHRH antagonists, especially in patients with an
impending spinal cord compression or bladder outlet
obstruction.

In asymptomatic M1 patients, offer intermittent
treatment to highly motivated patients, with a major PSA
response after the induction period.

In M1 patients follow the schedules used in published
clinical trials on timing of intermittent treatment.

Stop treatment when the PSA level is < 4 ng/mL after
6-7 months of treatment.

Resume treatment when the PSA level is > 10-20 ng/mL
(or back to the original level, if < 20 ng/ml).

C

In M1 patients, offer combined treatment with LHRH
agonists and NSAA when an intermittent modality is
used.

A

Castrate
resistant status

Ensure that testosterone levels are confirmed as < 50 ng/mL, before diagnosing
mCRPC.

A

Do not treat patients for non-metastatic CRPC outside of a clinical trial.

Counsel, manage and treat patients with mCRPC in a multidisciplinary team.

In men treated with maximal androgen blockade, stop anti-androgen therapy once
PSA progression is documented.

Comment: Four to six weeks after discontinuation of flutamide or bicalutamide, an
eventual anti-androgen withdrawal effect will be apparent.

Treat patients with mCRPC with life prolonging agents. Base the choice of first
line treatment on the performance status, symptoms, comorbidities and extent
of disease (alphabetical order: abiraterone, docetaxel, enzalutamide, radium-223,
sipuleucel-T).

A

Offer patients with mCRPC who are candidates for cytotoxic therapy docetaxel
with 75 mg/m? every 3 weeks.

A

In patients with mCRPC and progression following docetaxel chemotherapy, offer
further life-prolonging treatment options, which include cabazitaxel, abiraterone,
enzalutamide and radium-223.

A

Offer bone protective agents to patients with skeletal metastases to prevent
osseous complications. However, the benefits must be balanced against the
toxicity of these agents, and jaw necrosis, in particular, must be avoided.

Offer calcium and vitamin D supplementation when prescribing either denosumab
or bisphosphonates.

A

Treat painful bone metastases early on with palliative measures such as external
beam radiotherapy, radionuclides, and adequate use of analgesics.

B

In patients with spinal cord compression, start immediate high-dose
corticosteroids and assess for spinal surgery followed by irradiation.
Offer radiation therapy alone if surgery is not appropriate.

*Upgraded following panel consensus.

ADT = androgen deprivation therapy; DRE = digital rectal examination; EBRT = external beam radiation therapy;
HIFU = high-intensity focused ultrasound; HT = hormonal therapy; IPSS = International Prostate Symptom
Score; LDR = low-dose-rate; LHRH = luteinising-hormone-releasing hormone; eLND = (extended) lymph node
dissection; IMRT = intensity-modulated radiotherapy; LN = lymph node; mCRPC = metastatic castrate-resistant
prostate cancer; mpMRI = multiparametric magnetic resonance imaging; NHT = neoadjuvant hormonal therapy;
NSAA = non-steroidal anti-androgen; PSA-DT = PSA doubling time; RP = radical prostatectomy;
TURP = transurethral resection of the prostate.
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Guidelines for the treatment of senior adults (> 70 years of age)

Recommendations for assessment GR

Perform systematic health status screening in senior adults with localised PCa.

Use the G8 screening tool for health status screening.

Perform a full specialist geriatric evaluation in patients with G8 score < 14.

Treatment options for senior adults according to their health status:

1. Offer standard treatment to fit or healthy older men;

2. Offer standard treatment to vulnerable patients (reversible impairment) after resolution of geriatric
problems;

3. Offer adapted treatment to frail patients (irreversible impairment).

4. Offer only symptomatic palliative treatment to patients who are too sick with terminal illness.

w| > (> | >

Recommendations for management \ LE \ GR
Localised disease

Offer standard t reatment to fit and vulnerable senior adults (after status optimisation) with a 2b A
life expectancy > 10 years.
Offer individualised treatment based on life expectancy, symptoms and risk factors to senior 2b A
adults with a life expectancy < 10 years.

In frail or ‘too-sick’ senior adults, offer immediate ADT only for symptom palliation. 1b A
Offer minimally invasive energy-ablative therapies only to selected fit and vulnerable senior 3 B
adults with intermediate-risk disease.

Advanced disease (locally advanced / metastatic disease)

Evaluate bone mineral status and prevent osteoporosis-related fractures in senior adults. 2b A
Offer new chemotherapeutic and hormonal agents to fit and vulnerable adults. 1b B

ADT = androgen deprivation therapy; PSA = prostate specific antigen; TRUS = transrectal ultrasound;

6.10 Treatment of PSA-only recurrence after treatment with curative intent

6.10.1 Background

Primary curative procedures such as RP and RT are well-established therapeutic options in the management
of localised PCa. Despite technical improvements, there is still a significant risk of cancer recurrence after
therapy. Between 27% and 53% of all patients undergoing RP or RT develop PSA-recurrence (see Sections
6.2 and 6.3). While a rising PSA level universally precedes metastatic progression and PCSM, physicians
must inform the patient that the natural history of PSA-only recurrence may be prolonged and that a PSA rise
is not a surrogate for these survival endpoints. Physicians treating patients with PSA-only recurrence face a
difficult set of decisions in attempting to delay the onset of metastatic disease and death while avoiding over-
treating patients whose disease may never affect their OS or QoL. It has to be emphasised that the treatment
recommendations for these patients should be given after discussion in a multidisciplinary team.

6.10.2 Definitions

6.10.2.1  Definition of biochemical failure

The PSA level that defines treatment failure differs between men who have undergone RP and those who have
received RT. However, following RP, there is international consensus that recurrent cancer may be defined

by two consecutive PSA values of > 0.2 ng/mL and rising [708]. A retrospective analysis including 2,782 men
who had undergone RP for clinically localised PCa [709] was used to determine the best PSA cut-off point for
defining BCR. Once PSA recurrence was detected, there was a subsequent increase in PSA in 49%, 62%, and
72% of patients with PSA levels of 0.2, 0.3, and 0.4 ng/mL, respectively [709].

After primary RT, with or without short-term hormonal manipulation, the RTOG-ASTRO Phoenix Consensus
Conference definition of PSA failure (with an accuracy of > 80%) is any PSA increase > 2 ng/mL higher than the
PSA nadir value, regardless of the serum concentration of the nadir [710].

Importantly, patients with PSA-recurrence after RP or primary RT have different risks of subsequent
PCSM. Therefore, physicians should carefully interpret BCR endpoints when comparing treatments.

6.10.3 Natural history of biochemical failure

Once a PSA relapse has been diagnosed, it is important to determine whether the recurrence has developed at
local or distant sites. The risk of subsequent metastases and PCSM may be predicted by the initial clinical and
pathologic factors (e.g. T-category, PSA, Gleason score) and PSA kinetics (PSA doubling time [PSA-DT] and
interval to PSA failure).
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6.10.3.1 Post-radical prostatectomy biochemical failure

According to Pound et al. [375], not all patients with BCF after RP develop clinical recurrence. The authors
evaluated the follow-up data for 1,997 patients after RP, and only 34% of those with BCF subsequently had

a clinical recurrence. These data were confirmed by Boorjian et al. in a study including approximately 2,400
patients; only a minority of those with BCF after RP developed a clinically evident recurrence (22.9%) and only
a few died of PCa (5.8%) [711]. Overall, these studies demonstrated a general trend among men with PSA-only
recurrence after RP (i.e. 7-40% of relapsing men): for every 100 men treated with RP, approximately 15-30 will
develop BCR and 2-6 of those will die of PCa.

Several studies have attempted to identify risk factors for metastases and PCSM in patients experiencing
PSA-only recurrence following RP. Compiling the results of several studies, a subgroup with a high risk of
metastases and PCSM was characterised by a PSA-DT < 3 months, SVI (pT3b), specimen Gleason score 8-10,
or time to PSA-recurrence < 3 years. Furthermore, a low-risk subgroup was defined as patients with a PSA-
recurrence > 3 years following surgery, specimen Gleason score < 7, pathologic organ-confined disease and
limited extracapsular extension (pT3a), and PSA-DT > 12 months [712-715]. Patients in the high-risk subgroup
universally have an exponentially higher risk of developing metastases and dying of PCa.

Patients in the low-risk subgroup typically respond very well to salvage RT with a high probability of PSA being
undetectable [716]. However, it must be stressed that most patients within the low-risk subgroup have an
excellent outcome even without any salvage treatment. Patients within the high-risk subgroup need early and
aggressive salvage treatment [717]. Trock et al. demonstrated that salvage RT was associated with a significant
3-fold increase in PCa-specific survival relative to those who received no salvage treatment. The increase

in PCa-specific survival associated with salvage RT was limited to men with a PSA-DT of < 6 months and
remained after adjustment for pathological stage and other established prognostic factors. Salvage RT initiated
> 2 years after recurrence provided no significant increase in PCa-specific survival [717].

6.10.3.2 Post-radiotherapy biochemical recurrence

Similar to patients experiencing PSA-recurrence after RP, patients with a PSA-rise following RT can be
subdivided into prognostic categories. A high-risk subgroup with elevated risk of metastases and PCSM are
those patients with a PSA-DT < 3 months, time to biochemical progression < 3 years, biopsy Gleason score
8-10 or clinical stage cT3b-T4. Conversely, patients at low risk of metastases and PCSM are those with a PSA-
DT > 15 months, biopsy Gleason score < 7, clinical stage < cT3a and time to biochemical progression

> 3 years [714, 718, 719].

Zumsteg et al. have designed a risk score to further subdivide patients who develop PSA recurrence
following RT. Those with > 2 high-risk factors (PSA-DT < 3 months, time to biochemical progression < 3 years,
biopsy Gleason score 8-10 and clinical stage cT3b-T4) have an increased risk of developing metastases and
PCSM as compared to those with 0 or 1 risk factors [719].

6.10.4 Assessment of metastases

6.10.4.1  Bone scan and abdominopelvic computed tomography

The standard workup to detect PCa metastases usually includes a bone scan and abdominopelvic CT.
However, because BCF after RP or RT precedes clinical metastases by 7-8 years on average, the diagnostic
yield of common imaging techniques is poor in asymptomatic patients [720]. In men with PSA-only relapse
after RP, the probability of a positive bone scan is < 5%, when the PSA level is < 7 ng/mL [721, 722].

Only 11-14% of patients with BCF after RP have positive CT [721]. In a series of 132 men with BCF after RP,
the mean PSA level and PSA velocity associated with positive CT was 27.4 ng/mL and 1.8 ng/mL/ month,
respectively [723]. Therefore, bone scan and abdominopelvic CT should only be considered in patients with
BCF after RP who have a high baseline PSA (> 10 ng/mL) or high PSA kinetics (PSA-DT < 6 months or PSA
velocity > 0.5 ng/mL/month) or in patients with symptoms of bone disease [721, 723].

6.10.4.2 Choline and Acetate positron emission tomography (PET)/computed tomography (CT)

In patients with BCF, choline or acetate PET/CT has reported sensitivities and specificities of 55-96% and
57-100%, respectively [241, 724-726]. Choline PET/CT may detect multiple bone metastases in patients
showing a single metastasis on bone scan [727] and may be positive for bone metastases in up to 15% of
patients with BCF after RP and negative bone scan [728]. The specificity of choline PET/CT is also higher than
bone scan with less false positive and indeterminate findings [249, 729]. Detection of lymph node metastases
using choline PET/CT remains limited by the relatively poor sensitivity of the technique (see Section 5.3.4.1.)

Choline PET/CT sensitivity is strongly dependent on the PSA level and kinetics [241, 724, 726, 730]. In patients
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with BCF after RP, PET/CT detection rates are only 5-24% when the PSA level is < 1 ng/mL, but rises to
67-100% when the PSA level is > 5 ng/mL. In a recent meta-analysis, choline PET/CT detection rates were
65% (95% CI: 58%-71%) when the PSA-DT was < 6 months, and were 71% (95% Cl: 66%-76%) and 77%
(95% Cl: 71%-82%) when the PSA velocity was > 1 and > 2 ng/mL/year, respectively [724].

Despite these limitations, choline PET/CT may change medical management in 18-48% of patients with
BCF after primary treatment [731-734]. Positron emission tomography/computed tomography can detect
metastases missed by conventional imaging thereby prompting palliative management rather than useless
and potentially morbid salvage treatments. It can also trigger aggressive metastasis-directed therapy in
oligometastatic patients [735]. Conversely, a PET/CT examination showing only local relapse may lead to
salvage therapy in patients initially scheduled for palliative treatment. In a retrospective bi-centric study of 150
patients, 14 of the 55 (25.5%) patients scheduled for palliative treatment were switched to salvage therapy
based on choline PET/CT results. Salvage therapy induced a complete biochemical response in 35.7% of these
patients at the end of a median follow-up of 18.3 months (range, 10-48 months) [734].

Positron emission tomography/computed tomography cannot be recommended in all patients, but
should be limited to patients who are fit enough for curative salvage treatment.

After RP, the optimal PSA cut-off level for PET/CT analysis seems to be between 1 and 2 ng/mL
[726, 730]. It is unclear whether PSA velocity or PSA-DT thresholds can be used to further select groups of
patients in whom PET/CT could be recommended.

After RT, the PSA cut-off level is unclear due to the lack of sufficient data and because the PSA level is more
difficult to interpret due to the “physiological” amount of measurable PSA produced by the non-tumoural
prostate [726]. In a study of 46 patients with PSA relapse after RT or brachytherapy, the choline PET/CT
detection rate was 54.5%, 81%, 89% and 100% when the PSA level was 1-2 ng/mL, 2-4 ng/mL, 4-6 ng/mL
and > 6 ng/mL, respectively [736]. In another study of 140 patients the choline PET/CT detection rate was not
influenced by the PSA level, but only by PSA kinetics [737].

6.10.4.3  Other radionuclide techniques

A "In-capromab pendetide scan (ProstaScint™) yielded disappointing results in patients with BCF after RP
or RT [720, 721]. Its use is therefore not recommended. %8Ga-PSMA PET is considered still experimental in this
setting. "8F-Fluoride PET and PET/CT have a higher sensitivity than bone scan in detecting bone metastases
[729]. However, '8F-Fluoride is limited by a relative lack of specificity and by the fact that it does not assess
soft-tissue metastases [249].

6.10.4.4 Whole-body and axial magnetic resonance imaging (MRI)

Little is known regarding the accuracy of whole-body or axial MRI in patients with BCF after RP or RT [738].
Therefore, the role of these techniques in detecting occult bone or lymph node metastases in the case of BCF
remains to be assessed.

6.10.4.5 Assessment of local recurrences

6.10.4.5.1 Local recurrence after radical prostatectomy

The precise localisation of the local recurrence by imaging techniques is needed only if histological proof

of the recurrence is mandatory before salvage treatment and/or if this localisation could change treatment
planning. Transrectal US is neither sensitive nor specific in detecting local recurrences after RP. Even with
TRUS guidance, the sensitivity of anastomotic biopsies remains low: 40-71% for PSA levels > 1 ng/mL and
14-45% for PSA levels < 1 ng/mL [720]. As a consequence, salvage RT is usually decided on the basis of the
BCF, without histological proof of the local recurrence. The dose delivered to the prostatic bed also tends to
be uniform as it has not been demonstrated that a focal dose escalation at the site of recurrence improves the
outcome. Thus, most patients undergo salvage RT without local imaging.

Nonetheless, several studies have reported promising results in the detection of local recurrences using MRI,
particularly dynamic contrast-enhanced MRI which showed sensitivities and specificities of 84-88% and
89-100%, respectively [739-741]. However, the mean PSA level in these studies was 0.8-1.9 ng/mL, which is
higher than the 0.5 ng/mL threshold usually used for salvage therapy. Recently, two studies evaluated mpMRI
in patients with PSA level < 0.5 ng/mL. One found a sensitivity of only 13% in men with PSA level

< 0.3 ng/mL [742], while the other reported a sensitivity of 86% in patients with PSA level < 0.4 ng/mL [743].
Therefore, it remains to be seen whether MRl is able to correctly detect local recurrences in patients with PSA
level < 0.5 ng/mL in order to allow a stereotaxic boost to the recurrence site during salvage RT. Choline or
acetate PET/CT can also detect local recurrences, but are less sensitive than MRI [725, 744].
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6.10.4.5.2 Local recurrence after radiation therapy

In patients with BCF after RT, the biopsy status is a major predictor of outcome, provided the biopsies are
obtained 18-24 months after treatment. Given the morbidity of local salvage options, it is thus necessary to
obtain histological proof of the local recurrence before treating the patient [720].

Transrectal US is not reliable in depicting local recurrences after RT. In contrast, mpMRI has yielded excellent
results [720, 745-748] and can be used for biopsy targeting and guiding local salvage treatment. Detection of
recurrent cancer is also feasible with choline and acetate PET/CT, but PET/CT has poorer spatial resolution
than MRI [731, 732, 737, 749].

6.10.4.6  Guidelines for imaging in patients with biochemical failure

PSA recurrence after RP LE GR
PSA < 1 ng/mL: no imaging is recommended. 8 A
PSA > 1 ng/mL: choline PET/CT imaging is recommended. 2b A
Perform bone scan and/or abdominopelvic CT only in patients with PSA >10 ng/mL, or with 8 A

adverse PSA kinetics (PSA-DT < 6 months, PSA velocity > 0.5 ng/mL/month).

PSA recurrence after RT

Perform prostate mpMRI only in patients who are considered candidates for local salvage 3 B
therapy, use mpMRI to localise abnormal areas and guide biopsies.

Choline PET/CT imaging is recommended to rule out lymph nodes or distant metastases in 2b B
patients fit enough for curative salvage treatment.

Perform bone scan and/or abdominopelvic CT only in patients with PSA >10 ng/mL, or with 3 A

adverse PSA kinetics (PSA-DT < 6 months, PSA velocity > 0.5 ng/mL/month).

CT = computed tomography; mpMRI = mutiparametric magnetic resonance imaging; PET = positon emission
tomography; PSA-DT = prostate-specific antigen doubling time.

6.10.5 Treatment of PSA-only recurrences

The timing and mode of treatment for PSA-only recurrences after RP or RT are still controversial.
After RP, the therapeutic options are:

o Radiotherapy at least to the prostatic bed;

. (Complete) androgen deprivation (CAD, AD);

. Intermittent androgen deprivation (IAD);

. Observation.

Following RT, the same therapeutic options - with the exception of repeat percutaneous RT - may apply in
relation to PSA recurrences. In addition, salvage RP, cryotherapy or brachytherapy may be indicated in carefully
selected patients.

6.10.5.1  Radiotherapy (Salvage radiotherapy [SRT] - with or without androgen-deprivation therapy for PSA-
only recurrence after radical prostatectomy)
Early SRT provides a possibility of cure for patients with an increasing or persistent PSA after RP. More than
60% of patients who are treated before the PSA level rises to > 0.5 ng/mL will achieve an undetectable PSA
level [495, 750-752], providing patients with a ~80% chance of being progression-free 5 years later [496].
A retrospective analysis of 635 patients who were followed after RP and experienced BCR and/or local
recurrence and either received no salvage treatment (n = 397) or salvage RT alone (n = 160) within 2 years of
BCR, showed that salvage RT was associated with a three-fold increase in PCa-specific survival relative to
those who received no salvage treatment (p < 0.001). Salvage RT has also been effective in patients with a
short PSA-DT [717]. Despite the indication for salvage RT, a “wait and see” strategy is an option in patients with
along PSA-DT of > 12 months [711]. For an overview see Table 6.10.1.
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Table 6.10.1: Selected studies on post-prostatectomy salvage radiotherapy (SRT), sorted by pre-salvage
radiotherapy (SRT) PSA level*

Reference Year |n HT % | pre-SRT | Median bNED / PFS | 5-yr results
PSA dose (Gy) |year
(ng/mL)
median

Siegmann, et al. [753] 2011 |301 |0 0.28 66.6/70.2 |[74% (2) 55% vs.88% @
66.6 vs. 70.2 Gy

Wiegel, et al. [496] 2009 (162 |0 0.33 66.6 54% (3.5) 60% vs. 33% @
PSA<0.5vs.>0.5

Goenka, et al. [754] 2011 |285 |31 0.4 >70(72%) |37% (7) 39%

Cremers, et al. [755] 2010 |197 |0 0.59 63 /2.25 59% (5)

frct. (88%)

Bernard, et al. [756] 2010 [364 |0 0.6 64.8 50% (5)

Buskirk, et al. [757] 2006 [368 |15 0.7 64.8 46% (5) 63% vs. 51% @
PSA < 0.5 vs.
0.5-1.0

Pazona, et al. [758] 2005 |223 |4.5 0.8 63 40/25% (5/10) |42% vs. 30% @
<13vs. 213

Pisansky, et al. [759] 2000 |166 |4 0.9 64 46% (5) 61% vs. 36% @
PSA<1vs.>1

Soto, et al. [760] 2012 (441 |24 <1 68 63/55% (3) 44/40%

(58%) HT / no HT HT / no HT

Stephenson, et al. [495] | 2007 | 1540 |14 1.1 64.8 32% (6) 37%

* Hormone suppression treatment (HT) can influence the outcome ‘biochemically no evidence of disease
(bNED)’ or ‘progression-free survival’ (PFS). Therefore, data sets without HT are highlighted. To facilitate
comparisons, 5-year bNED/PFS read-outs from Kaplan-Meier plots are included.
bNED/PFS = biochemically no evidence of disease/progression-free survival; HT = hormone suppression
treatment; n = number of patients; SRT = salvage radiotherapy.

The addition of HT to salvage RT (n = 78) was not associated with an additional increase in the CSS compared
with salvage RT alone [717]. So far, adding ADT to salvage RT has only shown benefit in terms of biochemical
PFS after 5 years in retrospective series [754, 761] and in PFS for “high-risk” tumours [760], however data

from prospective randomised trials are lacking. Results are awaited from recently completed randomised
controlled phase lll studies: the Radiation Therapy Oncology Group RTOG 96-01 comparing RT + placebo vs.
a combination of RT + bicalutamide (150 mg daily) in the post-operative setting and the French GETUG 16 trial,
comparing salvage EBRT with- or without 6 months of ADT. To date there is no recommendation for patients
with primary pNO- stage at RP for a combination of salvage RT plus additional ADT.

6.10.5.1.1 Dose, target volume, toxicity

The optimal salvage RT dose has not been well defined. It should be at least 66 Gy to the prostatic fossa (plus/
minus the bed of the seminal vesicles according to the pathological stage after RP) [750]. Similarly, a USA
guideline panel regarded 64-65 Gy as the minimum dose that should be delivered post RP [762]. However,
more recent data suggest that higher total doses can achieve higher rates of biochemical control at 3-5 years
[756]. In a systematic review, the pre-salvage RT PSA level and salvage RT dose were correlated with BCR,
showing that the relapse-free survival decreased by 2.6% per 0.1 ng/mL PSA and improved by 2% per Gy,
suggesting that a treatment dose above 70 Gy should be administered at the lowest possible PSA level [750,
763, 764].

There have been various attempts to define common outlines for “clinical target volumes” of PCa [765-767]
and for organs at risk of normal tissue complications [768]. However, depending on the applied techniques and
accepted constraints, a satisfactory consensus has not yet been achieved.

In one report on salvage RT with 66.6-70.2 Gy in 1.8 Gy fractions, only 2.7% of the patients had
moderate proctitis or cystitis grade Il. Four patients (1.3%) had grade Il cystitis. Six out of 301 patients (2%)
developed urethral stricture which was not solely attributable to salvage RT but also resulted from RP alone
[751]. In a retrospective cohort of 285 men receiving 3D-CRT (38%) or IMRT (62%) with 66 Gy in 95% of
cases, the high-dose subgroup did not show a significant increase in toxicity [754]. In an analysis involving 30
participating centres, a quality assurance programme assessing target volumes, RT techniques (3D-CRT, IMRT,
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VMAT) and RT doses (64 vs. 70 Gy) it was found that 3D-CRT was applied in nearly half of the centres and was
not associated with significantly worse rectum and bladder dose-volume histogram parameters, for salvage RT
using 70 Gy, when compared with IMRT [769].

However, with dose escalation (72 Gy) or up to a median of 76 Gy, the rate of severe side effects
especially for the genito-urinary system clearly increases, even with newer planning and treatment techniques
[770, 771]. Of note, compared with 3D-CRT, IMRT was associated with a reduction in grade 2 Gl toxicity from
10.2 to 1.9% (p = 0.02), while RT technique had no differential effect on the relatively high level of GU toxicity
(5-yr: 3D-CRT 15.8% vs. IMRT 16.8%) [770]. After a median salvage IMRT dose of 76 Gy, the 5-year risk of
grade 2-3 toxicity rose to 22% for GU and 8% for Gl symptoms, respectively [771].

6.10.5.1.2 Comparison of adjuvant radiotherapy (ART) and salvage radiotherapy (SRT)

The largest retrospective case-matching study to evaluate ART vs. early SRT included pT3NO RO/R1 patients
only (HT was excluded), 390 out of 500 observation-plus-early-SRT patients (median pre-SRT PSA was

0.2 ng/mL) were propensity matched with 390 ART patients. Two and five years after surgery, biochemically no
evidence of disease (bNED) rates were 91% and 78% for ART vs. 93% and 82% after salvage RT, respectively.
Subgroup analyses did not yield significant differences for the two approaches. It was concluded that early
salvage RT does not impair PCa control, but clearly helps to reduce overtreatment which is a major issue in
ART [772].

Both approaches (ART and SRT) together with the efficacy of neoadjuvant HT are currently being compared in
three prospectively randomised clinical trials: the Medical Research Council (MRC) Radiotherapy and Androgen
Deprivation In Combination After Local Surgery (RADICALS) in the United Kingdom, the Trans-Tasman
Oncology Group (TROG) Radiotherapy Adjuvant Versus Early Salvage (RAVES), and Groupe d’Etude des
Tumeurs Uro-Génitales (GETUG 17).

Decision-making on whether to proceed with adjuvant RT for high risk PCa - pT3-4 pNO MO with undetectable
PSA after RP, or to postpone RT as an early salvage procedure in the case of biochemical relapse, remains
difficult. In everyday practice, the urologist should explain to the patient before RP that adjuvant RT may be
administered if the patient has negative prognostic risk factors. Ultimately, the decision on whether to treat
requires a multidisciplinary approach that takes into account the optimal timing of RT when it is used, and
provides justification when it is not, this will help the discussion between the physician and the patient.

6.10.5.2 Hormonal therapy

Currently there is only one underpowered still unpublished RCT comparing the effect of salvage ADT, although
retrospective comparative studies are available. The EAU Guidelines Panel conducted a systematic review
using studies published from 2000 onwards [4]. The key findings are summarised below:

Conflicting results on the clinical effectiveness of HT after previous curative therapy of the primary tumour
were found. Some studies reported a favourable effect of HT, including the only RCT addressing the research
question of this review (86% vs. 79% advantage in OS in early HT group) [773]. Other studies did not find any
differences between early versus delayed, or no, HT. One study found an unfavourable effect of HT [774]. This
may be the result of selecting clinically unfavourable cases for (early) HT and more intensive diagnostic work-
up and follow-up in these patients.

The studied population is highly heterogeneous regarding their tumour biology and therefore clinical
course. The following factors were found predictive for poor outcomes (CRPC, distant metastases [DM], CSS,
0S): short PSA-DT, high Gleason score, high PSA, increased age and comorbidities. In some studies, such as
the Boorijian et al. study [711], high-risk patients, mainly defined by a high Gleason score and a short PSA-DT
(most often < 6 months), seem to benefit most from (early) HT, especially in men with a long life expectancy.

No data were found on the effectiveness of different types of HT, although it is unlikely that this will have a
significant impact on survival outcomes in this setting. Non-steroidal anti-androgens have been claimed to

be inferior compared to castration, but this difference was not seen in MO patients [717]. One of the included
RCTs suggested that intermittent HT is not inferior to continuous HT in terms of OS and CSS [775]. A small
advantage was found in some QoL domains but not overall QoL outcomes. An important limitation of this RCT
is the lack of any stratifying criteria such as PSA-DT or initial risk factors.

The link between PSA relapse and survival is weak at best, and the management approach has to be
individualised [717, 719]. Based on the lack of definitive efficacy and the undoubtedly associated significant
side effects, not all patients with recurrence after primary curative therapy should receive standard HT. Only a
minority of them will progress to metastases or PCa-caused death. The objective of HT should be to improve
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OS, postpone DM, and improve QoL. Biochemical response to only HT holds no clinical benefit for a patient.
For older patients and those with comorbidities, the side effects of HT may even decrease life expectancy; in
particular, cardiovascular risk factors need to be considered [695, 776]. However, high-risk patients with a long
life expectancy may benefit from HT. Therefore, personalised risk stratification is warranted, taking patient-
specific (age, comorbidity, patient preferences) and disease-specific (Gleason score, PSA-DT) factors into
account in clinical decision-making.

Based on currently available evidence, the benefit of early systemic HT for non-metastatic PCa relapse remains
unproven. Accordingly, early HT cannot be systematically recommended in the setting of biochemical or local
disease recurrence. Early HT should be reserved for those at highest risk of disease progression, defined
mainly by a short PSA-DT at relapse (< 6-12 months) or a high initial Gleason score (> 7), and a long life
expectancy. In all other situations, the potential benefits of salvage HT should be judiciously considered and
balanced against its potential harms.

6.10.5.3  Observation

Observation until the development of clinically evident metastatic disease may represent a viable option for
patients with low-risk features (PSA-DT > 12 months, time to BCR > 3 years, GS < 7 and stage < T3a) or

unfit patients with a life expectancy < 10 years and/or are unwilling to undergo salvage treatment. In these
patients, the median actuarial time to the development of metastasis will be 8 years and the median time from
metastasis to death will be a further 5 years [375].

6.10.6 Management of PSA failures after radiation therapy

Therapeutic options in these patients are ADT or local procedures such as SRP, cryotherapy, interstitial
brachytherapy and HIFU [777-786]. As a general rule, strong recommendations regarding the choice of any of
these techniques cannot be made as the available evidence for these treatment options is of (very) low quality.
The following is an overview of the most important findings regarding each of these techniques with a proposal
for their indications.

6.10.6.1  Salvage radical prostatectomy (SRP)

Salvage RP after RT has the longest history and best likelihood of local control relative to other salvage
treatments. However, this must be weighed against the possible adverse events, which are increased
compared to primary surgery because of the risk of fibrosis and poor wound healing due to radiation.

6.10.6.1.1 Oncological outcomes

In a recent systematic review of the literature, Chade et al. showed that SRP gave 5- and 10-year biochemical
recurrence-free survival (BCR-FS) estimates ranging from 47-82% and from 28-53%, respectively. The 10-year
CSS and OS rates ranged from 70-83% and from 54-89%, respectively. The pre-SRP PSA value and prostate
biopsy Gleason score were the strongest predictors of the presence of organ-confined disease, progression,
and CSS [787].

In most contemporary series, organ-confined disease, negative surgical margins (SM), and the
absence of seminal vesicle and/or lymph node metastases were favourable prognostic indicators associated
with a better disease-free survival of approximately 70-80%, in comparison with 40-60% in patients with locally
advanced PCa [786].
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Table 6.10.2: Oncological results of selected SRP case series, including at least 30 patients

Reference |Year |n Median |Pathologic |PSM, |Lymph |BCR-free |CSS, % |Time
FU (mo) |organ % node probability, probability,
confined, involve- | % yr
% ment,
%
Sanderson, |2006 51 - 25 36 28 47 - 5
et al. [788]
Leonardo, 2009 32 35 53 34 0 75 - 3
et al. [789]
Heidenreich, | 2010 |55 23 73 11 20 87 - 2
et al. [785] (2-56)
Chade, et |2011 [404 |55 55 25 16 37 83 10
al. [790]

BCR = biochemical recurrence; FU = follow-up; mo = months; n = number of patients; PSM = positive surgical
margin; CSS = cancer-specific survival.

6.10.6.1.2 Morbidity

Compared to primary open RP, SRP is associated with a higher risk of later anastomotic stricture (47 vs. 5.8%),
urinary retention (25.3% vs 3.5%), urinary fistula (4.1% vs 0.06%), abscess (3.2% vs 0.7%) and rectal injury
(9.2 vs. 0.6%) [791]. In more recent series, these complications appear to be less common [784, 787].
Functional outcomes are also worse compared to primary surgery, with urinary incontinence ranging from 21%
to 90% and ED in nearly all patients [787].

Table 6.10.3: Perioperative morbidity in selected SRP case series, including at least 30 patients

Reference Year n Rectal injury |Anastomotic |Clavien 3-5, |Blood loss, mL,
(%) stricture (%) | % mean, range

Stephenson, et al. [784] [2004 |100 |15vs.2* 30 33 vs. 13* -

Ward, et al. [792] 2005 (138 |5 22 - -

Sanderson, et al. [788] 2006 |51 2 41 6 -

Gotto, et al. [791] 2010 |98 9 41 25 -

Heidenreich, et al. [785] |2010 |55 2 11 3.6 360 (150-1450)

* SRP performed before vs. after 1993.
n = number of patients; SRP = salvage radical prostatectomy.

6.10.6.2 Summary of salvage radical prostatectomy

In general, SRP should be considered only for patients with low comorbidity, a life expectancy of at least 10
years, a pre-SRT PSA < 10 ng/mL and biopsy Gleason score < 7, no lymph node involvement pre-SRT, and
whose initial clinical staging was T1 or T2 [787].

6.10.7 Salvage cryoablation of the prostate

6.70.7.1  Oncological outcomes

In cases in which RT fails, salvage cryoablation of the prostate (SCAP) has been proposed as an alternative to
SRP, as it has a potentially lower risk of morbidity and equal efficacy. However, the very few studies available
have shown disappointing results. In a review of the use of SCAP for recurrent cancer after RT, the 5-year
BDFS estimates ranged from 50-70%. A durable response can be achieved in ~50% of patients with a pre-
SCAP PSA < 10 ng/mL [793]. In a multicentre study reporting the current outcome of SCAP in 279 patients,
the 5-year biochemical recurrence-free survival (BCR-FS) estimate according to the Phoenix criteria was 54.5
+ 4.9%. Positive biopsies were observed in 15/46 patients (32.6%) who underwent prostate biopsy after SCAP
[794].

A case-matched control study comparing SRP and SCAP was performed in men with recurrent PCa
after RT. The authors compared the oncological outcomes of the two salvage treatment options after mean
follow-up periods of 7.8 (SRP group) and 5.5 years (SCAP group). The 5-year BCR-FS was 61% following SRP,
significantly better than the 21% detected after SCAP. The 5-year OS was also significantly higher in the SRP
group (95% vs. 85%) [795].
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Table 6.10.4: Oncological results of selected SCAP case series, including at least 50 patients

Reference Year n Median | BCR-free Time Definition of failure
FU (mo) | probability, | probability,
% yr
Pisters, etal. [796] |1997 |150 |17 44 - Nadir + 0.2
Bahn, et al. [797] 2003 |59 82 59 7 PSA > 0.5
Ismail, et al. [793] 2007 |100 |33 73 (low risk) |5 ASTRO
Pisters, et al. [794] 2008 |279 |22 58 5 ASTRO and Phoenix
Williams, et al. [798] | 2011 187 |7.46yr |39 10 Nadir +2
Spiess, et al. [799] |2010 |450 |40.8 34 - PSA>0.5

BCR = biochemical recurrence; FU = follow-up; mo = months; n = number of patients.

6.10.7.2 Morbidity

According to Cespedes et al. [800], the risks of urinary incontinence and ED at least 12 months after SCAP
were as high as 28% and 90%, respectively. In addition, 8-40% of patients reported persistent rectal pain,
and an additional 4% of patients underwent surgical procedures for the management of treatment-associated
complications. In a recent study by Pisters et al., the urinary incontinence rate was 4.4%. The rectal fistulae
rate was 1.2% and 3.2% of patients required a TURP for removal of sloughed tissue [794]. With the use

of third-generation technology, complications such as urinary incontinence and obstruction/retention have
significantly decreased during the last decade (see Table 6.10.5) [801].

Table 6.10.5: Perioperative morbidity, erectile function and urinary incontinence in selected SCAP case
series, including at least 50 patients

Reference Year n Incontinence, | Obstruction/Retention, | Rectourethral fistula, | ED, %
% % %

Pisters [796] 1997 |150 |73 67 1 72

Bahn [797] 2003 |59 8 - 3.4 -

Ismail [793] 2007 |100 |13 4 1 -

Pisters [794] 2008 |279 |44 3.2 1.2 -

Ahmad [802] 2013 283 |12 7 1.8 83

ED = erectile dysfunction; n = number of patients.

6.70.7.3 Summary of salvage cryoablation of the prostate

In general, SCAP should be considered only for patients with low comorbidity, a life expectancy of at least 10
years, an initial organ-confined PCa cT1c to cT2, initial Gleason score < 7, a pre-salvage PSA-DT > 16 months
and a pre-salvage PSA < 10 ng/mL.

6.10.8 Salvage brachytherapy for radiotherapy failure

Following local recurrence after previous definitive RT there is no indication for salvage EBRT as the total
dose is limited and therefore the chance of cure is low. For carefully selected patients with primary localised
PCa and histologically proven local recurrence, high- or low-dose rate (HD/LDR) brachytherapy remain the
effective treatment options with an acceptable toxicity profile [803-805]. However, the published series are
relatively small; therefore this treatment should be offered in experienced centres only. Fifty-two patients were
treated at the Scripps Clinic with HDR-brachytherapy over a period of nine years [803]. With a median follow-
up of 60 months the 5-year biochemical control was 51% and only 2% grade 3 GU toxicities were reported.
Comparable with these data, 42 patients were treated in a phase-lI-trial at MSCCC in New York [806]. Of
note, the median pre-treatment dose was 81 Gy given with IMRT and the prescription HDR-dose of 32 Gy
was delivered in four fractions over 30 hours. The biochemical relapse-free survival after 5 years was 69%
(median follow-up 36 months). Grade 2 late side effects were seen in 15% and one patient developed Grade 3
incontinence. However, older data with higher rates of side effects have been reported [807].

Using LDR-brachytherapy with 193Pd (palladium), long-term outcome was reported in 37 patients
with a median follow-up of 86 months [804]. The biochemical control rate after 10 years was 54%. However,
the crude rate of > grade 2 toxicity was 46% and > grade 3 toxicity was 11%. These side effects were
comparable with a series of 31 patients treated with salvage I-125 brachytherapy in the Netherlands. Therefore,
in these small series, late side effects seem to be lower with HDR-brachytherapy [808].
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In conclusion, freedom from BCR after salvage HDR- and LDR-brachytherapy is promising and the rate of
severe side effects in experienced centres seem to be acceptable. Therefore salvage brachytherapy remains a
treatment option for selected patients with histologically proven local recurrence after RT.

6.10.9 Salvage High-intensity focused ultrasound (HIFU)

6.70.9.1  Oncological outcomes

Salvage HIFU has more recently emerged as an alternative thermal ablation option for radiation-recurrent PCa.
Most of the data were generated by one high-volume centre. Median follow-up was very short, and outcome
measures were non-standardised.

Table 6.10.6: Oncological results of selected salvage HIFU case series, including at least 20 patients

Reference Year |n Median FU (mo) | BCR-free probability, |Negative biopsy rate
%

Colombel, et al. [809] |2006 |224 |15-18 - 80

Gelet, et al. [810] 2000

Gelet, et al. [811] 2004

Uchida, et al. [812] 2011 22 24 59 (Phoenix) (24 mo.) 92 (only 12 biopsied)

Berge, et al. [813] 2011 46 9 60.9 (9 mo)

FU = follow-up; mo = months; n = number of patients.

6.10.9.2 Morbidity
Again, most of the data were generated by one high-volume HIFU centre. Important complication rates were
mentioned and are at least comparable to other salvage treatment options.

6.70.9.3 Summary of salvage high-intensity focused ultrasound (HIFU)
There is a lack of data which prohibits any recommendation regarding the indications for salvage HIFU.

6.10.710  Observation

Patients who have signs of only local recurrence (i.e., low-risk patients with late recurrence and a slow PSA
rise) who do not wish to undergo second-line curative options are best managed by observation alone. A
retrospective cohort analysis of HT vs. WW in 248 men with PSA failure after RT showed no advantage for HT
in the subgroup of men with a PSA-DT of > 12 months after RT. The 5-year metastasis-free survival rate was
88% with HT vs. 92% with WW (p = 0.74) [814].

6.10.11  Salvage lymph node dissection

Novel imaging modalities improve the early detection of nodal metastases [815]. The surgical management of
(recurrent) nodal metastases has been the topic of several retrospective analyses [815, 816, 817]. The majority
of treated patients showed biochemical recurrence but clinical recurrence-free and cancer specific 10-year
survival over 70% has been reported [818]. Biochemical recurrence rates were found to be dependent on PSA
at surgery and location and number of positive nodes [577]. Addition of RT to the lymphatic template after
salvage LND may improve BCR rate [819]. No level 1 evidence is available on the effects of salvage nodal
dissection on survival [820].

6.10.11.1 Guidelines for salvage lymph node dissection

Recommendation GR
Discuss salvage lymph node dissection with men experiencing nodal recurrence after local treatment |C
but it should be considered experimental and biochemical recurrence after salvage LND occurs in the
majority of cases.

LND = lymph node dissection.
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6.10.12  Guidelines for imaging and second-line therapy after treatment with curative intent

Local salvage treatment \ LE \ GR
Biochemical recurrence after radical prostatectomy
Offer patients with a PSA rise from the undetectable range and favourable prognostic factors |3 B

(£ pT3a, time to biochemical recurrence > 3 year, PSA-DT > 12 months, Gleason score < 7)
surveillance and possibly delayed salvage radiotherapy.

Treat patients with a PSA rise from the undetectable range with salvage radiotherapy. The total |2 A
dose of salvage radiotherapy should be at least 66 Gy and should be given early (PSA < 0.5
ng/mL).

Biochemical recurrence after radiotherapy

Treat highly selected patients with localised PCa and a histologically proven local recurrence |3 B
with salvage radical prostatectomy.

Due to the increased rate of side effects, perform salvage radical prostatectomy in experienced | 3 A
centres.

Offer/discuss high intensity focused ultrasound, cryosurgical ablation and salvage 3 B

brachytherapy to/with patients without evidence of metastasis and with histologically proven
local recurrence. Inform patients about the experimental nature of these approaches.
Systemic salvage treatment

Do not routinely offer ADT to asymptomatic men with biochemical recurrence. 3 A
Do not offer ADT to patients with a PSA-DT > 12 months. 3 B
If salvage ADT (post-primary radiotherapy) is started, offer intermittent therapy to responding
patients.

o
>

ADT = androgen-deprivation therapy; PSA-DT = prostate-specific antigen doubling time.

6.11 Treatment: Castration-resistant PCa (CRPC)

6.11.1 Background

Our knowledge of the mechanisms involved in the development of castration-resistant PCa (CRPC), remains
incomplete [821, 822]. An alteration in normal androgen signalling is thought to be central to the pathogenesis
of CRPC [823]. It is mediated through two main, overlapping, mechanisms. These are androgen receptor (AR)-
independent and AR-dependent.

6.11.2 Definition of progressing PCa after castration

Table 6.11.1: Definition of CRPC

Castrate serum testosterone < 50 ng/dL or 1.7 nmol/L plus either;

a) Biochemical progression: Three consecutive rises in PSA 1 week apart resulting in two 50% increases over
the nadir, and a PSA > 2 ng/mL or,

b) Radiological progression: The appearance of new lesions: either two or more new bone lesions on bone
scan or a soft tissue lesion using RECIST (Response Evaluation Criteria in Solid Tumours) [824].
Symptomatic progression alone must be questioned and subject to further investigation. It is not sufficient
to diagnose CRPC.

Frequent post-treatment PSA surveillance has resulted in earlier detection of progression. Although
approximately one-third of men with a rising PSA will develop bone metastases within 2 years [825], there are
no available studies suggesting a benefit for immediate treatment.

In men with CRPC and no detectable clinical metastases, baseline PSA level, PSA velocity and PSA
doubling time have been associated with time to first bone metastasis, bone metastasis-free and OS [825,
826]. These factors may be used when deciding which patients should be evaluated for metastatic disease. A
consensus statement by the PCa Radiographic Assessments for Detection of Advanced Recurrence (RADAR)
group [827] suggested a bone scan when the PSA reached 2 ng/mL and if this was negative it should be
repeated when the PSA reached 5 ng/mL and again after every doubling of the PSA based on PSA-testing
every 3 months for asymptomatic men. Symptomatic patients should undergo relevant investigation regardless
of PSA level.

The rest of this Section focuses on management of men with proven metastatic CRPC (mMCRPC)
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6.11.3 Assessing treatment outcome in castration-resistant PCa (CRPC)

Precise quantification of the effect of treatments on metastatic bone disease is difficult to quantify and rarely
used in clinical practice. Improvements in QoL, PFS and PCa-specific survival are all used, but the gold
standard remains OS [828].

6.11.3.1  PSA level as marker of response

Many contemporary studies use PSA as a marker of response, even though there is no consensus about the
magnitude and duration of a decline in PSA level. Although PSA is used as a rapid screening tool to test the
activity of new agents, there is conflicting evidence about the role of PSA as a surrogate marker. Trials of the
vaccines sipuleucel-T (Provenge phase Ill) [829] and TRICOM (PROSTVAC phase Il) [830] have demonstrated
a significant OS benefit without any PSA change, raising questions about the value of PSA response for non-
hormonal non-cytotoxic drugs [831]. In addition, wide fluctuations have been seen in PSA values due to a
transient effect of drugs on PSA production. The effect of drugs on PSA expression should be considered
when interpreting PSA response data, which should be viewed together with other clinical data [832-835].
Nevertheless, it has been shown reproducibly that > 30% PSA decline following therapy is associated with

a significant survival advantage [836, 837]. An improved PSA response was also associated with prolonged
survival in the TAX 327 study, with a median survival of 33 months when the PSA was normalised (< 4 ng/mL)
vs.15.8 months for an abnormal PSA [838].

6.11.4 Androgen deprivation in castration-resistant PCa
Eventually men with PCa show evidence of disease progression despite castration. In this situation continued
testicular androgen suppression in CRPC is debatable [839].

Two trials have shown only a marginal survival benefit for patients remaining on LHRH analogues
during second- and third-line therapies [840, 841]. However, in the absence of prospective data, the modest
potential benefits of a continuing castration outweigh the minimal risk of treatment. In addition, all subsequent
treatments have been studied in men with ongoing androgen suppression and therefore it should be continued
indefinitely in these patients.

Table 6.11.2: Randomised phase Ill controlled trials - first-line treatment of mCRPC*

Author Year |Intervention Comparison Selection Main outcomes
criteria
DOCETAXEL
SWOG 99-19 2004 |docetaxel/EMP, |mitoxantrone, 0S: 17.52 vs. 15.6 mo.
[842] every 3 weeks, |every 3 weeks, (p =0.02, HR: 0.80; 95%
60 mg/m2, EMP |12 mg/m? Cl: 0.67-0.97)
3 x 280 mg/day | prednisone 5
mg BID PES: 6.3 vs. 3.2 mo.
(p < 0.001)
TAX 327 [838] 2008 | docetaxel, every | mitoxantrone, QOS: 19.2 for 3 weekly vs.
[603] 3 weeks, 75 mg/ |every 3 weeks, 17.8 mo. for weekly and
m? prednisone |12 mg/m?, 16.3 in the control group.
5 mg BID Or Prednisone 5 (p =0.004, HR: 0.79 95%
docetaxel, mg BID Cl: 0.67-0.93)
weekly, 30 mg/
m?2 prednisone 5
mg BID
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ABIRATERONE

COU-AA-302 2013 |abiraterone + placebo + No previous QOS: 34.7 vs. 30.3 mo.
Ryan [843-845] prednisone prednisone docetaxel. (HR: 0.81 p = 0.0033).
ECOG 0-1. PSA |FU: 49.2 mo.
or radiographic
progression. rPES: 16.5 vs. 8.3 mo.
p < 0.0001)
No or mild
symptoms. Main side effects G3-4:
cardiac disorders 4% in
No visceral the placebo group vs. 8%
metastases. on abiraterone, increased
alanine aminotransferase
6% vs. <.1%, and
hypertension 5% vs. 3%.
ENZALUTAMIDE
PREVAIL Beer 2014 |enzalutamide placebo No previous 08S: 32.4 vs. 30.2 mo
[846] docetaxel. (p < .001). FU: 22 mo.
ECOG 0-1. PSA | (p < 0.001 HR: 0.71, 95%
or radiographic | Cl: 0.60-0.84)
progression.
No or mild rPES: 20.0 mo. vs. 5.4 mo.
symptoms. HR: 0.186 (95% CI: 0.15,
0.23) p < 0.0001)
10% had Main side effects (G3-4)
visceral mets. Hypertension (7 %), fatigue
(2%) and hot flushes (< 1%)
SIPULEUCEL-T
Kantoff [830] 2010 |sipuleucel-T placebo [609] Some with QOS: 25.8 vs. 21.7 mo.
[609] previous (p=0.03 HR: 0.78, 95%
docetaxel. Cl: 0.61-0.98).
ECOG 0-1. FU: 34.1 mo. PFS: 3.7 vs.
Asymptomatic | 3.6 mo. (no difference)
or minimally
symptomatic. Main side effects outcomes:
31.7% vs. 35.1%.
Small [829] 2006 |sipuleucel-T placebo [71] ECOG 0-1. 0S: 25.9 vs. 21.4 mo (p.
[829] No visceral 01). FU: 36 mo.
metastases.
No bone or PFS: 11.7 vs. 10.0 wk.
cancer pain.
No Main side effects outcomes:
corticosteroids. |31.1% vs. 29.3% grade 3,

24.45% both groups grade
4

BID = twice a day; ECOG = Eastern Cooperative Oncology Group; EMP = estramustine; FU = follow-up; PFS =

progression-free survival; rPFS = radiographic progression free survival; OS = overall survival.

6.11.5
6.11.5.1

Hormonal drugs targeting the endocrine pathways in the pre-docetaxel space

Abiraterone

Abiraterone was evaluated in 1,088 chemo-naive mCRPC patients in the phase Il trial COU-AA-302. Patients
were randomised to abiraterone acetate or placebo, both combined with prednisone [843]. The main
stratification factors were Eastern Cooperative Oncology Group (ECOG) PS 0 or 1 and asymptomatic or mildly
symptomatic disease. Overall survival and radiographic PFS (rPFS) were the co-primary endpoints. After a
median follow-up of 22.2 months, there was significant improvement of rPFS (median 16.5 vs. 8.2 months, HR:
0.52, p < 0.001) and the trial was unblinded. At the final analysis with a median follow-up of 49.2 months the
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OS endpoint was significantly positive (34.7 vs. 30.3 months, HR: 0.81, 95% CI: 0.70-0.93, p = 0.0033) [845].
Adverse events (AEs) related to mineralocorticoid excess and liver function abnormalities were more frequent
with abiraterone, but mostly grade 1 - 2 (see Table 6.11.2 for more details).

6.11.5.2  Enzalutamide

A randomised phase Il trial (PREVAIL) [846] included a similar patient population and compared enzalutamide
and placebo. Men with visceral metastases were accepted although the numbers were small. Corticosteroids
were allowed but not mandatory. PREVAIL was conducted in a chemo-naive mCRPC population of 1,717 men
and showed a significant improvement in both co-primary endpoints, in rPFS (HR: 0.186 [Cl: 0.15-0.23]

p < 0.0001), and OS (HR: 0.706 [CI: 0.6- 0.84] p < 0.001). A > 50% decrease in PSA was seen in 78% of
patients. The most common clinically relevant AEs were fatigue and hypertension (see Table 6.11.2 for more
details).

6.11.6 Non-hormonal therapy
6.11.6.1 Docetaxel regimen
A significant improvement in median survival of 2-2.9 months occurred with docetaxel-based chemotherapy
compared to mitoxantrone + prednisone therapy [838, 842]. The standard first-line chemotherapy is docetaxel
75 mg/m? 3 weekly doses combined with prednisone 5 mg BID, up to 10 cycles. Prednisone can be omitted if
there are contraindications or no major symptoms.
Several poor prognostic factors have been described before docetaxel treatment: PSA
> 114 ng/mL, PSA-DT < 55 days, or the presence of visceral metastases [848]. A better risk group definition
was presented more recently, again based on the TAX 327 study cohort: the independent prognostic factors
were visceral metastases, pain, anaemia (Hb < 13 g/dL), bone scan progression, and prior estramustine.
Patients were categorised into three risk groups: low risk (0 or 1 factor), intermediate (2 factors) and
high risk (3 or 4 factors), showing 3 significantly different median OS estimates of 25.7, 18.7 and 12.8 months,
respectively [849]. Age by itself is not a contraindication to docetaxel [604] but attention must be paid to closer
monitoring and comorbidities as discussed in Section 6.7.2.2.2.2 [850]. In men with mCRPC who are thought
to be unable to tolerate the standard regime using docetaxel 50mg/m? every 2-weeks seems well tolerated with
less Grade 3-4 adverse events and prolonged time to treatment failure although survival data are not available
[851].

6.11.6.2 Vaccine

In 2010, a phase lll trial of sipuleucel-T showed a survival benefit in 512 asymptomatic or minimally
symptomatic mCRPC patients [826]. After a median follow-up of 34 months, the median survival was 25.8
months in the sipuleucel-T group compared to 21.7 months in the placebo group, leading to a significant HR of
0.78 (p = 0.03). No PSA decline was observed and PFS was equivalent in both arms. The overall tolerance was
very good, with more cytokine-related AEs grade 1-2 in the sipuleucel-T group, but the same grade 3-4 AEs in
both arms. In Europe, sipuleucel-T is not available.
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Figure 6.11.1: Flowchart of the potential therapeutic options after PSA progression following hormonal
therapy in metastatic patients.
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PS = performance status; mCRPC = metastatic castrate resistant prostate cancer; mets = metastases.

The timing of MCRPC treatment change remains a matter of debate in mCRPC although it is clearly advisable
to start or change treatment immediately in men with symptomatic progressing metastatic disease. As the
number of effective treatments increases and without head to head trials or data assessing the effectiveness of
different sequencing options it is not clear how to choose the first “second-line” treatment. In the absence of
other data, the inclusion criteria from licensing trials have been used to prioritise treatment sequencing.

The Eastern Cooperative Oncology group PS was used to stratify patients. Generally men with a
PS of 0-1 are likely to tolerate treatments and those with PS of 2 or more are less likely to benefit. However,
it is important that treatment decisions are individualised. This applies particularly where symptoms related
to disease progression are determining PS. In such cases it may be appropriate to trial novel treatments to
establish if treatment would improve PS. A summary of the issues regarding sequencing are discussed in a
paper produced following the St. Gallen Consensus Conference [852] (see flowchart).

6.11.7 Monitoring of treatment

Baseline examinations should include history and clinical examination as well as baseline bloods (PSA, FBC,
renal function, LFTs, ALP), bone scan and CT of chest abdomen and pelvis [852]. Prostate-specific antigen
alone is not reliable enough for monitoring disease activity in advanced CRPC, since visceral metastases may
develop in men without rising PSA [847]. Instead PCWG2 recommends a combination of bone scintigraphy and
CT scans, PSA measurements and clinical benefit in assessing men with CRPC [842]. A majority of experts at
a recent consensus meeting suggested regular review and repeat blood profile every 2-3 months with bone
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scintigraphy and CT scans at least every 6 months even in the absence of a clinical indication [852]. This
reflects that the agents with a proven OS survival benefit all have potential toxicity and considerable cost and
patients with no objective benefit should have treatment modified. This panel stressed that such treatments

should not be stopped for PSA progression alone. Instead at least two of three criteria (PSA progression,
radiographic progression and clinical deterioration) should be fulfilled to stop treatment.

6.11.8

Treatment after first-line docetaxel for mCRPC

All patients who receive docetaxel-based chemotherapy for mCRPC will eventually progress. A number of
clinical trials investigated the role of further chemotherapy. Intermittent docetaxel re-treatment in patients
who had clearly responded to first-line docetaxel showed a PSA response in about 60% with a median time
to progression of about 6 months, while treatment-associated toxicity was minimal and similar to that of first-
line docetaxel [853, 854]. No survival improvement has been demonstrated with docetaxel rechallenge in

responders. All treatments in this setting are presented in Table 6.11.3.

Table 6.11.3: Randomised controlled phase lll - second-line trials for mn"CRPC*

Author |Year |Intervention Comparison Selection Main outcomes
criteria
ABIRATERONE
Fizazi 2012 |abiraterone + placebo + Previous 0S: 15.8 vs. 11.2 mo (p < 0.0001).
[608] prednisone HR | prednisone docetaxel. FU: 20.2 mo.
ECOG 0-2.
PSA or Radiologic PFS: no change
radiographic
progression. Main side-effects outcomes: Similar.
de Bono |2011 0S: 14.8 vs. 10.9 mo.
[605] (p < 0.001 HR: 0.65, 95% CI: 0.54-
0.77). FU: 12.8 mo.
Radiologic PFS: 5.6 vs. 3.6 mo.
Main side-effects outcomes:
Adverse events related to
mineralocorticoid excess with
abiraterone.
RA -223
Parker 2013 |RA 223 placebo Previous or 0S:14.9 vs. 11.3 mo. (p = 0.002,
[855] no previous HR: 0.61, 95% CI: 0.46-0.81).
docetaxel.
ECOG 0-2. All secondary endpoints show a
Two or more benefit over best standard of care
symptomatic
bone Main side-effects outcomes: 56%
metastases. vs. 62% grade 3-4.
No visceral
metastases.
CABAZITAXEL
Bahl 2013 | cabazitaxel + mitoxantrone + | Previous OS: 318/378 vs. 346/377 events
[611] prednisone prednisone docetaxel. (odds ratio 2.11; 95% CI: 1.33-
ECOG 0-2. 3.33). FU: 2 years.
PES: - Main side-effects outcomes:
Similar.
deBono |2010 0S: 15.1 vs. 12.7 mo. (p < 0.0001,
[607] HR: 0.70, 95% CI: 0.59-0.83). FU:
12.8 mo.
PES: 2.8 vs. 1.4 mo. (p < 0.0001,
HR: 0.74, 95% CI: 0.64-0.86)
Main side-effects outcomes: 82%
vs. 58% neutropenia.
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ENZALUTAMIDE

Scher 2012 | enzalutamide placebo Previous OS: 18.4 vs. 13.6 mo. (p < 0.001
[606] docetaxel. HR: 0.63, 95% CI: 0.53-0.75).
ECOG 0-2. FU: 14.4 mo.

Radiologic PFS: 8.3 vs. 2.9 mo. HR:
0.40, 95% CI: 0.35-0.47 p < 0.0001)

Main side-effects outcomes: 45.3%
vs. 53.1% grade 3-4.

*Only studies reporting survival outcomes as primary endpoints have been included.

OS = overall survival; PFS = progression-free survival.

6.11.8.1 Cabazitaxel

Cabazitaxel is a novel taxane with activity in docetaxel-resistant cancers. It was studied in a large prospective,
randomised, phase Il trial (TROPIC trial) comparing cabazitaxel + prednisone vs. mitoxantrone + prednisone
in 755 patients with mCRPC, who had progressed after or during docetaxel-based chemotherapy [607].
Patients received a maximum of 10 cycles of cabazitaxel (25 mg/ m?) or mitoxantrone (12 mg/m?) plus
prednisone (10 mg/day), respectively. Overall survival was the primary end-point, which was significantly
longer with cabazitaxel (median: 15.1 vs. 12.7 months p < 0.0001). There was also a significant improvement
in PFS (median: 2.8 vs. 1.4 months, p < 0.0001), objective RECIST response (14.4% vs. 4.4%, p < 0.005),

and PSA response rate (39.2% vs. 17.8%, p < 0.0002). Treatment-associated WHO grade 3-4 AEs developed
significantly more often in the cabazitaxel arm, particularly haematological (68.2% vs. 47.3%, p < 0.0002)

but also non-haematological (57.4 vs. 39.8%, p < 0.0002) toxicity [828]. This drug should be administered by
physicians with expertise in handling neutropenia and sepsis, preferably with prophylactic granulocyte colony-
stimulating factor at least in the high-risk patient population [856].

6.11.8.2 Abiraterone acetate

Positive preliminary results of the large phase Il COU-AA-301 trial were reported after a median follow-up

of 12.8 months [605] and the final results have been reported more recently [608]. A total of 1,195 patients
with mCRPC were randomised 2:1 to abiraterone acetate plus prednisone or placebo plus prednisone. All
patients had progressive disease based on the PCWG?2 criteria after docetaxel therapy (with a maximum of
two previous chemotherapeutic regimens). The primary end-point was OS, with a planned HR of 0.8 in favour
of abiraterone. After a median follow-up of 20.2 months, the median survival in the abiraterone group was 15.8
months compared to 11.2 months in the placebo arm (HR: 0.74, p < 0.0001). The benefit was observed in all
subgroups and all the secondary objectives were in favour of abiraterone (PSA, radiologic tissue response,
time to PSA or objective progression). The incidence of the most common grade 3-4 side effects did not differ
significantly between the arms, but mineralocorticoid-related side effects were more frequent in the abiraterone
group, mainly grade 1-2 (fluid retention, oedema and hypokalaemia).

6.11.8.3 Enzalutamide

The planned preliminary analysis of the AFFIRM study was published in 2012 [606]. This trial randomised 1,199
patients with mCRPC in a 2:1 fashion to enzalutamide or placebo. The patients had progressed after docetaxel
treatment, according to the PCWG2 criteria. Corticosteroids were not mandatory, but could be prescribed, and
were received by 30% of the population. The primary end-point was OS, with an expected HR benefit of 0.76
in favour of enzalutamide. After a median follow-up of 14.4 months, the median survival in the enzalutamide
group was 18.4 months compared to 13.6 months in the placebo arm (HR: 0.63, p < 0.001). This led to the
recommendation that the study be halted and unblinded. The benefit was observed irrespective of age,
baseline pain intensity, and type of progression. All the secondary objectives were in favour of enzalutamide
(PSA, soft tissue response, QoL, time to PSA or objective progression). No difference in terms of side effects
was observed in the 2 groups, with a lower incidence of grade 3-4 AEs in the enzalutamide arm. There was a
0.6% incidence of seizures in the enzalutamide group compared to none in the placebo arm.

6.11.8.4 Treatment after docetaxel and one line of hormonal treatment for mCRPC

The choice of further treatment after docetaxel and one line of hormonal treatment for mCRPC is open. Either
further HT (enzalutamide or abiraterone) or second-line chemotherapy (cabazitaxel) are reasonable options
albeit with low levels of evidence. In general subsequent treatments can be expected to have a smaller
response [857, 858] with evidence of cross-resistance between enzalutamide and abiraterone [859].
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6.11.9 Bone targeted therapies in metastatic castration-resistant PCa

Castration-resistant PCa is usually a debilitating disease, often affecting the elderly male. A multidisciplinary
approach is often required with input from urologists, medical oncologists, radiation oncologists, nurses,
psychologists and social workers [860]. Critical issues of palliation must be addressed when considering
additional systemic treatment, including management of pain, constipation, anorexia, nausea, fatigue and
depression, which often occur.

6.171.9.1 Common complications due to bone metastases

Common complications due to bone metastases include bone pain, vertebral collapse or deformity,
pathological fractures and spinal cord compression. Cementation is an effective treatment for painful spinal
fracture, whatever its origin, clearly improving both pain and QoL [861]. However, it is still important to offer
standard palliative surgery, which can be effective for managing osteoblastic metastases [862, 863]. Impending
spinal cord compression is an emergency. It must be recognised early and patients should be educated to
recognise the warning signs. Once suspected, high-dose corticosteroids must be given and MRI performed

as soon as possible. A systematic neurosurgery consultation should be planned to discuss a possible
decompression, followed by external beam irradiation [864]. Otherwise, EBRT, with or without systemic therapy,
is the treatment of choice.

6.11.9.2  Painful bone metastases
Most patients with CRPC have painful bone metastases. External beam radiotherapy is highly effective [865],
even as a single fraction [866].

6.11.9.2.1 Radium-223

The only bone-specific drug that is associated with a survival benefit is radium-223, an a-emitter. In a large
phase Il trial (ALSYMPCA), 921 patients with symptomatic mCRPC, who failed or were unfit for docetaxel,
were randomised to six injections of 50 kBg/kg RA-223 or placebo, plus standard of care. The primary end-
point was OS. RA-223 significantly improved median OS by 3.6 months (HR: 0.70; p < 0.001) [855]. It was
also associated with prolonged time to first skeletal event, improvement in pain scores and improvement in
QoL. The associated toxicity was mild and, apart from slightly more haematologic toxicity and diarrhoea with
RA-223, this did not differ significantly from that in the placebo arm [855]. Radium-223 was effective and safe
no matter if the patients were docetaxel pretreated, or not [867].

6.11.9.2.2 Bisphosphonates

Zoledronic acid has been used in mCRPC to reduce skeletal-related events (SRE). This study was conducted
when no active anticancer treatments but docetaxel was available. 643 patients who had CRPC [868] with
bone metastases were randomised to receive zoledronic acid, 4 or 8 mg every 3 weeks for 15 consecutive
months, or placebo. The 8 mg dose was poorly tolerated so reduced to 4 mg but did not show a significant
benefit. However, at 15 and 24 months of follow-up, patients treated with 4 mg zoledronic acid had fewer
skeletal-related events (SREs) compared to the placebo group (44 vs. 33%, p = 0.021) and in particular
fewer pathological fractures (13.1 vs. 22.1%, p = 0.015). Furthermore, the time to first SRE was longer in the
zoledronic acid group.

The toxicity (e.g., jaw necrosis) of these drugs, especially aminobisphosphonate, must always be
kept in mind [864, 865]. Patients should have a dental examination before starting bisphosphonate therapy. The
risk of jaw necrosis is increased by a history of trauma, dental surgery or dental infection, as well as long-term
intravenous bisphosphonate administration [869]. No survival benefit has been seen in any prospective trial
with bisphosphonates.

6.11.9.2.3 RANK ligand inhibitors
Denosumab is a fully human monoclonal antibody directed against RANKL (receptor activator of nuclear factor
kB ligand), a key mediator of osteoclast formation, function, and survival. In MO CRPC, denosumab has been
associated with increased bone-metastasis-free survival compared to placebo (median benefit: 4.2 months,
HR: 0.85, p = 0.028) [684]. This benefit did not translate into a survival difference (43.9 compared to 44.8
months, respectively) and neither the FDA nor the EMA have approved denosumab for this indication [870].
The efficacy and safety of denosumab (n = 950) compared with zoledronic acid (n = 951) in
patients with metastatic CRPC was assessed in a phase lll trial. Denosumab was superior to zoledronic acid
in delaying or preventing SREs, as shown by time to first on-study SRE (pathological fracture, radiation or
surgery to bone, or spinal cord compression) of 20.7 vs. 17.1 months, respectively (HR: 0.82; p = 0.008). Both
urinary N-telopeptide (NTX) and bone-specific alkaline phosphatase (BAP) were significantly suppressed in the
denosumab arm compared with the zoledronic acid arm (p < 0.0001 for both). However, these findings were not
associated with any survival benefit and in a recent post-hoc re-evaluation of endpoints, denosumab showed
identical results when comparing skeletal related events and symptomatic skeletal events [684].
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6.11.10 = Summary of evidence and guidelines for life-prolonging treatments of castrate-resistant PCa

Summary of evidence LE
No definitive strategy regarding treatment choice (which drug/drug family first) can be devised 4
No clear-cut recommendation can be made for the most effective drug for secondary treatment (i.e. 3
hormone therapy or chemotherapy) as no clear predictive factors exist.

Recommendation LE GR
Ensure that testosterone levels are confirmed to be < 50 ng/mL, before diagnosing CRPC. 4 A
Do not treat patients for non-metastatic CRPC outside of a clinical trial. 3 A
Counsel, manage and treat patients with mCRPC in a multidisciplinary team. S A
In men treated with maximal androgen blockade, stop anti-androgen therapy once PSA 2a A

progression is documented.

Comment: Four to six weeks after discontinuation of flutamide or bicalutamide, an eventual
anti-androgen withdrawal effect will be apparent.

Treat patients with mCRPC with life prolonging agents. 1b A
Base the choice of first line treatment on the performance status, symptoms, comorbidities
and extent of disease (alphabetical order: abiraterone, docetaxel, enzalutamide, radium-223,
sipuleucel-T).

CRPC = castration-resistant PCa.

6.11.11  Guidelines for cytotoxic treatment in castrate-resistant PCa

Recommendation LE GR
In non-metastatic CRPC, offer cytotoxic therapy only in a clinical trial setting. 3 B
Counsel, manage and treat patients with mCRPC in a multidisciplinary team. 3 A
Offer patients with mCRPC who are candidates for cytotoxic therapy docetaxel with 75 mg/m? | 1a A

every 3 weeks.
In patients with mCRPC and progression following docetaxel chemotherapy offer further 1a
life prolonging treatment options, which include cabazitaxel, abiraterone, enzalutamide and
radium-223.

Base second-line treatment decisions of mMCRPC on pre-treatment performance status, B
comorbidities and extent of disease.

>

mCRPC = metastatic castration-resistant PCa.

6.11.12  Guidelines for supportive care of castrate-resistant PCa

These recommendations are in addition to appropriate systemic therapy.

Recommendation LE GR
Offer bone protective agents to patients with skeletal metastases to prevent osseous 1a B
complications. However, the benefits must be balanced against the toxicity of these agents,
and jaw necrosis in particular must be avoided.

Offer calcium and vitamin D supplementation when prescribing either denosumab or 1b A
bisphosphonates.

Treat painful bone metastases early on with palliative measures such as external beam 1a B
radiotherapy, radionuclides, and adequate use of analgesics.

In patients with spinal cord compression start immediate high-dose corticosteroids and 1b A

assess for spinal surgery followed by irradiation. Offer radiation therapy alone if surgery is not
appropriate.
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7. FOLLOW-UP

71 Follow-up: After local treatment

7.1.1 Definition

Local treatment is defined as RP or RT, either by EBRT or low- or high-dose BT, or any combination of these.
Unestablished alternative treatments, such as HIFU and cryosurgery do not have a well-defined, validated PSA
cut-off to define BCF, but do follow the general principles as presented in this section.

7.1.2 Why follow-up?

Recurrence occurs after primary therapy in many patients who have previously received treatment with intent

to cure. Reasons for follow-up vary depending on treatment, patient age, comorbidity and the patient’s own

wishes. Patients who receive curative therapy are followed up to:

. assess immediate- and long-term oncological results, side effects or complications of therapy, functional
outcomes and to provide psychological support to PCa survivors;

. discuss the possibility of second-line treatment with curative intent; early HT or WW with the patient.

7.1.3 How to follow-up?

The procedures indicated at follow-up visits vary according to clinical situation. The examinations discussed
below are routinely used to detect PCa progression or residual disease. Prostate specific antigen level and DRE
are the only tests that should be performed routinely. Disease-specific history is mandatory at every follow-up
visit and includes psychological aspects, signs of disease progression, and treatment-related complications.
Evaluation of treatment-related complications must be individualised and this is beyond the scope of these
Guidelines. The examinations used most often for cancer-related follow-up after curative surgery or RT are
discussed below.

7.1.3.1 Prostate-specific antigen monitoring

Measurement of PSA is a cornerstone in follow-up after local treatment. Expectations differ after RP and RT,
but PSA recurrence often precedes clinical recurrence [871, 872]. A single, elevated, serum PSA level should be
confirmed before starting second-line therapy based solely on PSA elevation.

7.1.3.2 Definition of prostate-specific antigen progression

The PSA level for definition of treatment failure differs between RP and RT. International consensus defines
recurrent cancer after RP by two consecutive PSA rises > 0.2 ng/mL [873]. However, others have argued for a
higher cut-off of 0.4 ng/mL for patients at high risk of clinical progression [872].

Ultrasensitive PSA assay remains controversial for routine follow-up after RP. Men with a
ultrasensitive PSA nadir < 0.01 ng/mL have a 4% likelihood of early biochemical relapse [874]. Detectable post-
operative ultrasensitive PSA does not predict BCR in all cases, although it adds prognostic value. In men with
ultrasensitive PSA > 0.05 ng/ mL, 66.8% remained free of biochemical disease at 5 years [875]. If survival is
improved by early adjuvant treatment after RP (before PSA reaches > 0.2 ng/mL), higher PSA nadir levels may
help identify suitable candidates.

At the 2006 RTOG-ASTRO Consensus conference, a new definition of radiation failure was
proposed to establish better correlation between definition and clinical outcome, namely, an increase of
2 ng/ mL above the post-treatment PSA nadir [710]. It applies to patients with or without HT.

After HIFU or cryotherapy, there are various definitions for PSA relapse [506]. Most of these are
based on a cut-off PSA level of ~1 ng/mL, combined with negative post-treatment biopsy. No endpoints
have been validated against clinical progression or survival; therefore, it is not possible to give a firm
recommendation of BCF.

7.1.3.3 Prostate-specific antigen monitoring after radical prostatectomy
Prostate-specific antigen is expected to be undetectable within 6 weeks after successful RP [876]. Persistently
elevated PSA in patients treated with RP is thought to be due to residual cancer, either micrometastases or
residual pelvic disease.

A rapidly increasing PSA level indicates distant metastases, whereas a later, slowly increasing,
level most likely indicates local recurrence. Time to PSA recurrence and tumour differentiation are important
predictive factors distinguishing local and systemic recurrence [877]. Local treatment failure and distant
metastases occur with undetectable PSA levels. This is rare and occurs mostly in patients with undifferentiated
tumours [878].

Thus, in patients with favourable pathology (< pT3, pNO, Gleason score < 8), PSA measurement and
disease-specific history could be a single test in follow-up after RP.
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7.1.3.4  PSA monitoring after radiotherapy

Prostate-specific antigen level falls slowly after RT compared with RP. A nadir < 0.5 ng/mL is associated with a
favourable outcome after RT [879], although the optimal value is controversial. The interval before reaching the
nadir can be up to 3 years or more. Biochemical failure after RT is currently defined as PSA > 2 ng/ mL above
the nadir [710]. After RT, PSA-DT is correlated with site of recurrence: patients with local recurrence have a
doubling time of 13 months compared to 3 months for those with distant failure [880].

7.1.3.5  Digital rectal examination

Local recurrence after curative treatment is possible without a concomitant rise in PSA level [878]. However,
this has only been proven in patients with unfavourable pathology, namely, undifferentiated tumours. PSA
measurement and DRE comprise the most useful combination for first-line examination in follow-up after RT or
RP, but PSA measurement may be the only test in cases with favourable pathology (< pT3, pNO, Gleason < 8)
[881].

7.1.3.6 Transrectal ultrasound, bone scintigraphy, computed tomography (CT), magnetic resonance imaging
(MRI), and "C-choline positron emission tomography computed tomography (PET/CT)

Imaging techniques have no place in routine follow-up of localised PCa. They are only justified in patients with

BCF or in patients with symptoms for whom the findings affect treatment decisions. (See Section 6.19.4 for a

more detailed discussion).

7.1.3.6.1 Transrectal ultrasonography/magnetic resonance imaging biopsy
Biopsy of the prostate bed and urethrovesical anastomosis are only indicated if local recurrence affects
treatment decisions.

7.14 When to follow-up?

Most patients who fail treatment for PCa do so early, even if failure only becomes clinically obvious after years.
Patients should be followed-up more closely during the initial post-treatment period when risk of failure is
highest. PSA measurement, disease-specific history and DRE are recommended at 3, 6 and 12 months post-
operatively, every 6 months thereafter until 3 years, and then annually.

The first clinic visit is mainly to detect treatment-related complications and assist patients in coping
with their new situation. Tumour or patient characteristics may allow alterations to this schedule. Patients with
poorly differentiated and locally advanced tumours or with positive margins may be followed-up more closely
than those with a well-differentiated, intracapsular or specimen-confined tumour. Advanced age or associated
comorbidity may make further follow-up in asymptomatic patients superfluous.

7.1.5 Summary of evidence and guidelines for follow-up after treatment with curative intent

Summary of evidence LE

After radical prostatectomy serum PSA level > 0.2 ng/mL is associated with residual or recurrent
disease.

After radiotherapy, an increase in PSA >2 ng/mL above the nadir, rather than a specific threshold B
value, is the most reliable sign of recurrence.

Palpable nodules and increasing serum PSA are signs of local recurrence. B
Recommendation GR
Routinely follow-up asymptomatic patients, by obtaining a disease-specific history and serum B

PSA measurement supplemented by DRE. These should be performed at 3, 6 and 12 months after
treatment, then every 6 months until 3 years, and then annually.

Imaging to detect local recurrence is only recommended if it affects treatment planning. Biopsy is B
usually not necessary before second-line therapy.
Do not routinely offer bone scans and other imaging modalities to asymptomatic patients if there are | B
no signs of biochemical relapse. In case patients have bone pain or other symptoms of progression,
re-staging should be considered irrespective of serum PSA level.

DRE = digital rectal examination; PSA = prostate-specific antigen.

7.2 Follow-up: During hormonal treatment
7.2.1 Introduction
Follow up must be individualised as BCF might be associated with rapid symptomatic progression or evolve
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without progression on imaging or symptoms over years.

7.2.2 Purpose of follow-up
The main objectives of follow-up in these patients are to ensure treatment compliance, to monitor treatment
response and side effects, and to guide the treatment at the time of CRPC.

Complementary investigations must be restricted to those clinically helpful to avoid unnecessary examinations
and costs. Based on current knowledge, it is not possible to formulate level 1 evidence guidelines for follow-up
during HT.

7.2.3 Methods of follow-up

7.2.3.1 Clinical follow-up

Clinical follow-up is mandatory on a regular basis, and cannot be replaced, neither by laboratory test biology
nor imaging modalities. Of upmost importance in metastatic situations is to advise patients about early signs of
spinal cord compression, check for occult cord compression, urinary tract complications (ureteral obstruction,
bladder outlet obstruction) or bone lesions that are at an increased fracture risk.

7.2.3.1.1 Prostate-specific antigen monitoring

Prostate-specific antigen is a key marker for following the course of androgen sensitive PCa. Treatment
response may be assessed using the change in serum PSA level as a surrogate endpoint for survival in patients
with newly diagnosed metastatic PCa (see Section 6.6.2), in locally advanced and metastatic PCa [882], as in
salvage ADT for relapse following treatments with curative intent [883].

For intermittent ADT Section 6.6.4.3 may be consulted.

Arise in PSA level usually precedes the onset of clinical symptoms by several months. Importantly, taking into
account the PSA level alone is insufficient to define progression as clinical progression (usually bone pain) with
a stable PSA has been reported.

7.2.3.1.2 Creatinine, haemoglobin and liver function monitoring

Creatinine monitoring is good clinical practice as an increase may be linked to bilateral ureteral obstruction
or bladder retention. Liver function tests may suggest treatment toxicity (especially NSAA) or rarely disease
progression. A decline in haemoglobin after 3 months of ADT is independently associated with a shorter
progression-free and OS rate [884] and might explain significant fatigue. Alkaline phosphatase may increase
secondary to bone metastases and androgen-induced osteoporosis [885]. Therefore, it may be helpful to
determine bone-specific isoenzymes as none are directly influenced by HT.

7.2.3.1.3 Bone scan, ultrasound and chest X-ray
Asymptomatic patients with a stable PSA level should not undergo imaging at regular intervals [214].

New symptomatic bone lesions require a bone scan, as well as a PSA progression suggesting
CRPC status, if a treatment modification is considered. The Prostate Cancer Clinical Trials Working Group
has clarified the definition of bone scan progression as the appearance of at least two new lesions [842], later
confirmed.

Suspicion of disease progression indicates the need for additional imaging modalities, guided
by symptoms or possible subsequent treatments. In CRPC, imaging must be individualised with the aim of
maintaining the patient’s QoL.

7.2.3.1.4 Testosterone monitoring

This should be considered part of clinical practice for men on LHRH therapy. Most patients receiving LHRH
analogues will achieve castrate serum testosterone levels (< 1 nmol/L). However, approximately 13-38%

of patients fail to achieve this goal and up to 24% of men may experience temporary testosterone surges
(testosterone > 50 ng/dL) during long-term treatment [522], known as the ‘acute on-chronic effect’ or
‘breakthrough response’.

The timing of measurements is not clearly defined. A 3 to 6-month testosterone level assessment is
suggested to ensure castration is achieved and maintained. If not, switching to another agonist or antagonist,
or to an orchiectomy should be considered. In patients with rising PSA and/or clinical progression, serum
testosterone must be evaluated in all cases to confirm a castrate-resistant state.

7.2.3.1.5 Monitoring of metabolic complications

Androgen deprivation therapy has a greater range of complications than might be expected. The most severe
are metabolic syndrome, cardiovascular morbidity and bone problems, (see Section 7.5). The patient’s general
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practitioner should probably be more involved.

All patients should be screened for diabetes by checking fasting glucose and HbA1c (at baseline
and regularly), as for blood lipid levels. Men with impaired glucose tolerance and/or diabetes should be
referred for an endocrine consultation. A cardiology consultation should be considered in men with a history of
cardiovascular disease and men older than 65 years prior to starting ADT. Monitoring serum levels of vitamin
D and calcium is important (see Section 6.8.7.1.3.1). It is suggested that routine bone monitoring should be
performed every 2 years during castration [886], or yearly if there are other risk factors [887, 888]. However,
there is no high level evidence that this recommendation improves bone complications due to ADT and
prospective trials are needed.

Patients on ADT should be given advice on modifying their lifestyle (e.g. diet, exercise, smoking
cessation, etc) and should be treated for any existing conditions, such as diabetes, hyperlipidaemia, and/or
hypertension [884, 885]. Furthermore, the risk-to-benefit ratio of ADT must be considered in patients with a
higher risk of cardiovascular complications, especially if it is possible to delay starting ADT.

7.24 When to follow-up

After the initiation of ADT, it is recommended that patients are followed at 3 - 6 months intervals. This must
be individualised and each patient should be advised to contact his physician in the event of troublesome
symptoms.

7.2.4.1 Stage MO - M1 patients
If there is a good treatment response, i.e. PSA response (< 4 ng/mL), symptomatic improvement, good
psychological coping, good treatment compliance, follow-up visits are scheduled every 3-6 months.

7.2.4.2  Castration-refractory PCa
Patients whose disease progresses, or who do not respond according to the criteria mentioned above, warrant
an individualised follow-up scheme.

7.2.5 Guidelines for follow-up during hormonal treatment
Recommendation GR
Evaluate patients at 3 - 6 months after the initiation of treatment. A

As a minimum, tests should include serum PSA measurement, DRE, serum testosterone, and careful | A
evaluation of symptoms in order to assess the treatment response and side effects.
In patients undergoing intermittent androgen deprivation, monitor PSA and testosterone at fixed A
intervals during the treatment pause (monthly or at three month intervals).
Adapt follow-up to the individual patient, according to stage of disease, prior symptoms, prognostic | A
factors and the treatment given.
In patients with stage MO disease with a good treatment response, schedule follow-up every A
6 months. As a minimum requirement, include a disease-specific history, DRE and serum PSA
determination in the diagnostic work-up.

In patients with stage M1 disease with a good treatment response, schedule follow-up every 3 A
to 6 months. As a minimum requirement, include a disease-specific history, DRE, serum PSA,
haemoglobin, serum creatinine and alkaline phosphatase measurements in the diagnostic work-up.
The testosterone level should be checked, especially during the first year.

Counsel patients (especially with M1b status) about the clinical signs suggestive of spinal cord A
compression.
When disease progression occurs, or if the patient does not respond to treatment, adapt/individualise |A
follow up.
In patients with suspected progression, assess the testosterone level. By definition, CRPC requiresa |B
testosterone level < 50 ng/mL (< 1 mL/L).
Do not offer routine imaging to otherwise stable patients. B

CRPC = castrate-resistant PCa; DRE = digital rectal examination; PSA = prostate-specific antigen.
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1. INTRODUCTION

1.1 Aims and scope

The European Association of Urology (EAU) Renal Cell Cancer (RCC) Guidelines Panel has compiled these
clinical guidelines to provide urologists with evidence-based information and recommendations for the
management of RCC.

It must be emphasised that clinical guidelines present the best evidence available to the experts
but following guideline recommendations will not necessarily result in the best outcome. Guidelines can never
replace clinical expertise when making treatment decisions for individual patients, but rather help to focus
decisions - also taking personal values and preferences/individual circumstances of patients into account.

1.2 Panel composition

The RCC panel is an international group of clinicians consisting of urological surgeons, an oncologist,
methodologists, a pathologist and a radiologist, with particular expertise in the field of urological care. Since
2015, the panel has incorporated a patient advocate to provide a consumer perspective for its guidelines.

All experts involved in the production of this document have submitted potential conflict of interest statements,
which can be viewed on the EAU website Uroweb: http://uroweb.org/guideline/renal-cell-carcinoma/.

The panel is most grateful for the methodological and scientific support provided by the following individuals in
specific parts of the guideline document:
. Prof.Dr. O. Hes, pathologist, Plzen (CZ) (Section - Other renal tumours);
. Dr. M. Lardas, Aberdeen (UK) and Dr. F. Stewart, Aberdeen (UK)
(Systematic review - Tumour thrombus);
. Dr. Christina Vogel, Munich (DE) and Prof.Dr. A. Graser, radiologist, Munich (DE)
(Systematic review - Diagnostic imaging of RCC).

13 Available publications

A quick reference document (Pocket guidelines) is available, both in print and in a number of versions for
mobile devices, presenting the main findings of the RCC Guidelines. These are abridged versions which may
require consultation together with the full text version. Several scientific publications are available, as are a
number of translations of all versions of the EAU RCC Guidelines [1, 2]. All documents can be assessed on the
EAU website: http://uroweb.org/guideline/renal-cell-carcinoma/.

14 Publication history and summary of changes

1.4.1 Publication history

The EAU RCC Guidelines were first published in 2000. This 2016 RCC Guidelines document presents an
update of the 2015 publication.

1.4.2 Summary of changes
All chapters of the 2016 RCC Guidelines have been updated, based on the 2015 version of the guideline.
Conclusions and recommendations have been rephrased and added to, throughout the current document.

Key changes for the 2016 print:

. Chapter 3 - Epidemiology, Aetiology and Pathology: the new Vancouver histological classification has
been included.

. Section 7.4.3.1 - Tyrosine kinase inhibitors - A new figure has been included. (Figure 7.1:
Recommendations for patients with metastatic clear cell-RCC who have failed one or more lines of VEGF

targeted therapy).

New data and recommendations have been included in the following sections.

RENAL CELL CARCINOMA - LIMITED UPDATE MARCH 2016 5



3.4 Summary of evidence and recommendations for the management of other renal
tumours

Recommendations GR
In AML > 3 cm not requiring surgical intervention, medical treatment with everolimus can be C
considered.

Treat all tumours with the radiologic appearance of RCC in the same way. C
AML = angiomyolipoma.

7.2.5.1 Summary of evidence and recommendation for adjuvant therapy

Summary of evidence LE
Adjuvant sunitinib or sorafenib do not improve disease-free and overall survival after 1b
nephrectomy.

Recommendation GR
Adjuvant therapy with sunitinib or sorafenib should not be given. A
7.3.2.4 Embolisation of metastases

Recommendation GR
Stereotactic radiotherapy for bone metastases, and stereotactic radiosurgery for brain C
metastases may be offered for local control and symptom relief.

7.4.1.1 Summary of evidence and recommendation for systemic therapy for advanced/metastatic RCC
Summary of evidence LE
In mRCC, chemotherapy is otherwise not effective. 3

mRCC = metastatic renal cell carcinoma.

7.4.2.5 Summary of evidence and recommendation for inmunotherapy in mRCC
Summary of evidence LE
IFN-o monotherapy is inferior to VEGF-targeted therapy or mTOR inhibition in mRCC. 1b

Nivolumab leads to superior OS compared to everolimus in patients failing one or two lines of | 1b
VEGF-targeted therapy.

Recommendation GR
Nivolumab is strongly recommended after one or two lines of VEGF-targeted therapy in A
mRCC.

INF = interferon; mRCC = metastatic renal cell carcinoma; mTOR = mammalian target of rapamycin inhibitor;
OS = overall survival: VEGF = vascular endothelial growth factor.

7.4.6.3 Summary of evidence and recommendations for systemic therapy in mRCC

Summary of evidence LE
Nivolumab is superior to everolimus in terms of OS and adverse events in patients failing one | 1b
or two lines of VEGF-targeted therapy.
Cabozantinib is superior to everolimus in terms of PFS in patients failing one or more lines of | 1b
VEGF-targeted therapy.

RENAL CELL CARCINOMA - LIMITED UPDATE MARCH 2016



Recommendations GR
Cabozantinib should be given for ccRCC patients who progressed after one or two lines of A
VEGF-targeted therapy based on a PFS advantage over everolimus.

Nivolumab is strongly recommended for ccRCC patients who progressed after one or two A
lines of VEGF-targeted therapy based on and OS advantage over everolimus.

Axitinib can be given as second-line treatment for mRCC after cytokines or first-line VEGF A
where other drugs are not safe, tolerable or available.

Sunitinib or everolimus can be given as first-line therapy for non-clear cell mRCC. B

ccRCC = clear-cell renal cell carcinoma; mRCC = metastatic renal cell carcinoma; OS = overall survival:
PFS = progression-free survival; VEGF = vascular endothelial growth factor.

2. METHODS

2.1 Data identification
For the 2016 Guidelines, new and relevant evidence has been identified, collated and appraised through a
structured assessment of the literature for the majority of chapters in the guideline as listed in Table 2.1.

A broad and comprehensive scoping exercise covering all areas of the entire guideline was performed.

The search was limited to studies representing high levels of evidence only (i.e. systematic reviews (SRs)
with meta-analysis, randomised controlled trials (RCTs), and prospective non-randomised comparative
studies only) published in the English language. The search was restricted to articles published during

the period from 15t January 2013 to 30t July 2015. Databases covered by the search included Medline,
EMBASE, and the Cochrane Library. A total of 1,602 unique records were identified, retrieved and screened
for relevance. The search strategy has been published online: http://uroweb.org/guideline/renal-cell-
carcinoma/?type=appendices-publications.

Specific chapters were updated by way of SRs commissioned and undertaken by the panel in conjunction with
the EAU Guidelines Office, based on topics or questions prioritised by the guideline panel. These reviews were
performed using standard Cochrane SR methodology http://www.cochranelibrary.com/about/about-cochrane-
systematic-reviews.html.

References used in this text are assessed according to their level of evidence (LE) and Guidelines are given
a grade of recommendation (GR), according to a classification system modified from the Oxford Centre for
Evidence-Based Medicine Levels of Evidence [3]. Additional methodology information can be found in the
general Methodology section of this print, and online at the EAU website: http://uroweb.org/guidelines/.

A list of Associations endorsing the EAU Guidelines can also be viewed online as the above address.

Table 2.1: Description of update and summary of review methodology.

Chapter Brief description of review methodology
1. Introduction Not applicable
2. Methods Not applicable

3. Epidemiology, Aetiology and Pathology

This chapter was updated by a traditional narrative
review, based on a structured literature assessment.

4. Staging and grading classification systems

This chapter was updated by a traditional narrative
review, based on a structured literature assessment.

5. Diagnostic evaluation

Chapters 5.2 and 5.3 were updated by way of a SR
[4]. The remainder of the chapter was updated by a
structured literature assessment.

6. Prognosis

This chapter was updated by a traditional narrative
review, based on a structured literature assessment.
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7. Treatment (Disease management) Chapters 7.1.2 and 7.2.4 were updated by a SR.
The remainder of the chapter was updated using a
structured literature assessment.

Treatment of localised disease: For 2015 this section
was updated by means of a SR mostly based

on a literature search from 2000. A new section,
‘Management of RCC with venous thrombus’ has
been added which is based on a SR [5].

Systemic therapy for metastatic disease: For 2015,

these sections were updated by a SR.

8. Surveillance following radical or partial This chapter was updated by a traditional narrative
nephrectomy or ablative therapies review, based on a structured literature assessment.

The findings of a number of SR topics have been incorporated in this 2016 update:

. What is the best surgical treatment option for clinical > T2, NOMO tumours? What is the best way of
performing this procedure?

o What is the best treatment for advanced/metastatic non-clear cell RCC?

. Performance of CT for the initial diagnosis of suspected renal masses.

2.2 Review
The following section was peer reviewed prior to publication:
. Chapter 7 — Disease management.

The other sections of the RCC Guidelines were peer-reviewed prior to publication in 2015.

2.3 Future goals
For their future updates, the RCC Panel aim to focus on patient-reported outcomes.

The use of clinical quality indicators is an area of interest for the RCC Panel. A number of key quality indicators

for this patient group have been selected:

. Thorax CT for staging of pulmonary metastasis;

. Proportion of patients with T1aNOMO tumours undergoing nephron sparing surgery as first treatment;

o The proportion of patients treated within 6 weeks after diagnosis;

. The proportion of patients with metastatic RCC offered treatment with targeting agents;

o Proportion of patients who undergo minimally invasive or operative treatment as first treatment who die
within 30 days;

o Panel members have set up a database to capture current practice of follow-up of RCC patients in
a number of European Centres. Assessing patterns of recurrence and use of imaging techniques are
primary goals for this project.

The results of ongoing and new SRs will be included in the 2017 update of the RCC Guidelines.

Ongoing systematic reviews:

. What is the best treatment option for T1a tumours? (updated).

. What is the best treatment option for T1b-T2b tumours? (updated).

. What are indications for treatment of angiomyolipoma?

. Systematic review and meta-analysis of systemic therapy of renal tumours?

. Imaging following treatment, covering the following subquestions:
- Post surgical surveillance for either localised disease or locally advance disease;
- Post-systemic therapy.
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3. EPIDEMIOLOGY, AETIOLOGY AND
PATHOLOGY

3.1 Epidemiology

Renal cell carcinoma (RCC) represents 2-3% of all cancers [6], with the highest incidence in Western
countries. Over the last two decades the incidence of RCC increased by about 2% both worldwide and in
Europe, although a continuing decrease has been observed in Denmark and Sweden [7]. In 2012, there were
approximately 84,400 new cases of RCC and 34,700 kidney cancer-related deaths in the European Union [8].
In Europe, overall mortality rates for RCC increased up to the early 1990s, and stabilised or declined thereafter
[9]. Mortality has decreased since the 1980s in Scandinavian countries and since the early 1990s in France,
Germany, Austria, the Netherlands, and Italy. However, in some European countries (Croatia, Estonia, Greece,
Ireland, Slovakia), mortality rates still show an upward trend [9].

Different RCC types have specific histopathological and genetic characteristics [10]. There is a 1.5:1
male predominance, with a peak incidence between 60 and 70 years. Aetiological factors include smoking,
obesity [11], hypertension, acetaminophen and non-aspirin nonsteroidal anti-inflammatory drugs [12], and viral
hepatitis [13-17]. Having a first-degree relative with kidney cancer also increases the risk of RCC [18]. A number
of other factors associated with higher or lower RCC risk include specific dietary habits and occupational
exposure to specific carcinogens, however, literature results are inconclusive [19, 20]. Moderate alcohol
consumption appears to have a protective effect for unknown reasons [21, 22], as do cruciferous vegetables
[23]. Effective prophylaxis includes avoidance of cigarette smoking and obesity.

Due to increased detection of tumours by ultrasound (US) and computed tomography (CT), the
number of incidentally diagnosed RCCs has increased. These tumours are usually smaller and of lower stage
[24-26].

3.1.1 Summary of evidence and recommendation

Summary of evidence LE
Several verified risk factors have been identified including smoking, obesity and hypertension. These |2a
are considered definite risk factors for RCC.

Recommendation GR
For the most important primary prevention of for RCC, eliminate cigarette smoking and reduce weight. | B

3.2 Histological diagnosis

Renal cell carcinomas comprise a broad spectrum of histopathological entities described in the 2004 World
Health Organization (WHO) classification [27] and modified by the International Society of Urological Pathology
(ISUP) Vancouver Classification [28]. There are three main RCC types: clear cell (ccRCC), papillary (pRCC -
type | and ll) and chromophobe (chRCC). RCC type classification has been confirmed by cytogenetic and
genetic analyses [29-31] (LE: 2b). Collecting duct carcinoma and other infrequent renal tumours are discussed
in Section 3.3.

Histological diagnosis includes, besides RCC type, evaluation of nuclear grade, sarcomatoid features, vascular
invasion, tumour necrosis, and invasion of the collecting system and perirenal fat. Fuhrman nuclear grade has
been the most widely accepted grading system [32]. At the ISUP conference, a simplified, nuclear grading
system, based only on size and shape of nucleoli, was proposed which will replace the Fuhrman grading
system [28].

3.2.1 Clear cell (ccRCC)

Overall, ccRCC is well circumscribed, capsule is usually absent. The cut surface is golden-yellow, often with
haemorrhage and necrosis. The Fuhrman nuclear grading system is generally used [32]. Loss of chromosome
3p and mutation of the VHL (von Hippel-Lindau) gene at chromosome 3p25 are frequently found. ccRCC has
a worse prognosis compared with pRCC and chRCC [33, 34] even after stratification for stage and grade
[35]. The 5-year cancer specific survival (CSS) rate was 91%, 74%, 67% and 32% for TNM stages |, Il, llI

and IV (patients treated 1987-98) [36]. The indolent variant of ccRCC is multilocular cystic and accounts for
approximately 4% of all ccRCC [28].
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3.2.2 Papillary (pRCC)

Macroscopically, pRCC is well circumscribed with pseudocapsule, yellow or brown in colour, and a soft
structure. Genetically, pPRCC shows trisomies of chromosomes 7 and 17 and the loss of chromosome Y.
Papillary RCCs are heterogeneous, with three different subtypes; two basic (1 and 2) and a third oncocytic
type. Compared with ccRCC, pRCC has a significantly higher rate of organ confined tumour (pT1-2NOMO0)

and higher 5-year CSF [37]. Prognosis of pRCC type 2 is worse than for type 1 [38-40]. Exophytic growth,
pseudonecrotic changes and pseudocapsule are typical signs of pRCC type 1. Pseudocapsules and extensive
necrotic changes cause a spherical tumour in the extrarenal section. Tumours with massive necroses are fragile
and vulnerable to spontaneous rupture or rupture resulting from minimal trauma followed by retroperitoneal
bleeding. A well-developed pseudocapsule in pRCCs type 1 probably prevents these tumours from rupturing
despite necroses. Necroses cohere with a hypodense central area of tumour on post-contrast CT. This area is
surrounded by vital tumour tissue, seen as a serpiginous contrast-enhancing margin on CT [41]. Some authors
consider type 3; oncocytic pRCC, to have no pseudocapsule or massive necrosis, rare extrarenal growth and
low malignant potential [40], although this type is not generally accepted [28].

3.2.3 Chromophobe (chRCC)

Overall, chRCC is a pale tan, relatively homogenous and tough, well-demarcated mass without a capsule.
Instead of the Fuhrman grading system, a special histopathological grading system by Paner et al. was
proposed in 2010 [42, 43]. Loss of chromosomes 2, 10, 13, 17 and 21 are typical genetic changes [44]. The
prognosis is relatively good, with high 5-year recurrence-free survival, CSS and 10-year CSS [45].

3.3 Other renal tumours

Other renal tumours constitute the remaining 10-15 % of renal cortical tumours. These include a variety of
uncommon, sporadic, and familial carcinomas, some only recently described, and a group of unclassified
carcinomas. A summary of these tumours are given in Table 3.1, but some clinically relevant tumours and
extremely rare entities are mentioned below.

3.3.1 Carcinoma associated with end-stage renal disease; acquired cystic disease-associated RCC
Cystic degenerative changes (acquired cystic kidney disease [ACKD]) and a higher incidence of RCC are
typical features of ESKD (end-stage kidney disease). RCCs of native end-stage kidneys are found in about 4%
of patients. Their lifetime risk of developing RCCs is at least 10 times higher than in the general population.
Compared with sporadic RCCs, ACKDs generally are multicentric and bilateral, found in younger patients
(mostly male), and are less aggressive [46, 47]. The relatively indolent outcome of tumours in ESKD is due to
the mode of diagnosis and a specific ACKD related molecular pathway still to be determined [47]. Although the
histological spectrum of ACKD tumours is similar to that of sporadic RCC, the predominant form is pRCC. The
remaining tumours are mostly ccRCC [46-48]. A specific subtype of RCC occurring only in end-stage kidneys
has been described as Acquired Cystic Disease-associated RCC (ACD-RCC) [28].

3.3.2 Papillary adenoma
These tumours have papillary or tubular architecture of low nuclear grade and are 5 mm in diameter or smaller
[27]. They are found incidentally in nephrectomy specimens.

3.3.3 Hereditary kidney tumours

Hereditary kidney tumours are found in the following entities: VHL syndrome, hereditary pRCC, Birt-Hogg-
Dubé syndrome (see Hybrid oncocytoma-chromophobe carcinoma), hereditary leiomyomatosis and renal
cell cancer (HLRCC), tuberous sclerosis complex, germline succinate dehydrogenase (SDH) mutation, non-
polyposis colorectal cancer syndrome, hyperparathyroidism-jaw tumour syndrome, phosphatase and tensin
homolog (PTEN) harartoma syndrome (PHTS), constitutional chromosome 3 translocation, and familial non-
syndromic ccRCC. Renal medullary carcinoma can be included because of its association with hereditary
haemoglobinopathies [27, 28, 38, 49].

3.34 Angiomyolipoma

Angiomyolipoma (AML) is a benign mesenchymal tumour, which can occur sporadically, and is four times
more likely in women. It also occurs in tuberous sclerosis (TS). It accounts for approximately 1% of surgically
removed tumours. Ultrasound, CT, and magnetic resonance imaging (MRI) often lead to diagnosis due to the
presence of adipose tissue. Biopsy is rarely useful. Pre-operatively, it may be difficult to differentiate between
smooth muscle cell tumours and epithelial tumours. Angiomyolipoma can be found in TS in lymph nodes
(LNs), but is not metastases, and has a multicentric genesis. Angiomyolipoma can be due to angiotrophic-type
growth in the renal vein or the IVC. Angiomyolipoma with LN involvement and tumorous thrombus is benign.
Only epithelioid AML is potentially malignant [27, 50]. Angiomyolipoma has a slow and consistent growth rate,
and minimal morbidity [51]. The main complications of renal AML are retroperitoneal bleeding or bleeding

10 RENAL CELL CARCINOMA - LIMITED UPDATE MARCH 2016



into the urinary collection system, which can be life-threatening [52]. The bleeding tendency is related to the
angiogenic component of the tumour that includes irregular and aneurysmatic blood vessels [52]. The major
risk factors for bleeding are tumour size, grade of the angiogenic component, and the presence of TS [52, 53].
Indications for intervention are pain, bleeding, or suspected malignancy.

3.34.1 Treatment
Active surveillance (AS) is the most appropriate option for most AMLs [51, 54] (LE: 3). Risk factors for delayed
intervention include tumour size > 4 cm and symptoms at diagnosis [54]. Selective arterial embolisation seems

to be the first-line option used for active treatment after AS was discontinued [54] (LE: 3). Selective arterial
embolisation (SAE) is an efficient treatment for AML devascularisation but only for volume reduction [55].

And although SAE controls haemorrhage in the acute setting, it has limited value in the longer-term [56, 57].

If surgery is selected, most cases of AML can be managed by conservative nephron-sparing surgery (NSS),
although some patients may require complete nephrectomy [53] (LE: 3). Radiofrequency ablation (RFA) can be
an option as well [51, 52, 58]. The volume of AML can be reduced by the mTOR inhibitor everolimus [59]. A
clinical phase Il trial and its open-label extension of medical management with the mTOR inhibitor everolimus
in AML, not requiring surgical intervention showed a response rate of 81.6 (64.5%) (> 50% or 30% tumour’s
volume reduction) by week 96, confirming the long-term safety profile of everolimus [59]. Sirolimus can be
combined with deferred surgery [60].

Table 3.1: Other renal cortical tumours, and recommendations for treatment (GR: C)

Entity [27, 28]

Clinical relevant notes

Malignant potential

Treatment of localised
tumour/metastatic
tumour

Sarcomatoid variants
of RCC

Sign of high-grade
transformation without being a
distinct histological entity.

High

Surgery/sunitinib, option
of gemcitabine plus
doxorubicin [61].

Multilocular clear cell
RCC

Low, no metastasis

Surgery, NSS*

Carcinoma of the
collecting ducts of
Bellini

Rare, often presenting at an
advanced stage (N+ 44%

and M1 33% at diagnosis).

The hazard ratio in CSS in
comparison with ccRCC is 4.49
[34].

High, very aggressive.
Median survival 30
months [62].

Surgery/Response to
targeted therapies was
poor [63].

Renal medullary
carcinoma

Very rare. Mainly young black
men with sickle cell trait.

High, very aggressive,
median survival is 5
months [62].

Surgery/different
chemotherapy
regimens,
radiosensitive.

Translocation RCC
(TRCC) Xp11.2

Translocation RCC

Rare, mainly younger patients
under 40, more common in
females. It constitutes with

High

Surgery/VEGF-targeted
therapy.

Low/intermediate

Surgery, NSS/VEGF-

chromophobe tumour

and renal oncocytoma. Three
clinicopathological situations:
sporadic, in association

with renal oncocytosis/
oncocytomatosis or in patients
with Birt-Hogg-Dubé syndrome.

t(6;11) TRCC 6p21 MIT translocation targeted therapy.
RCCs [64].

Mucinous tubular and Tumour is associated with the | Intermediate Surgery, NSS

spindle cell carcinoma | loop of Henle.

Acquired cystic disease- Low Surgery

associated RCC

Clear cell (tubulo) pRCC | It has been reported under the |Low Surgery, NSS
term renal angiomyomatous
tumour (RAT) as well.

Tubulocystic RCC Mainly men, imaging can be Low (90% indolent) Surgery, NSS
Bosniak Ill or IV.

Hybrid oncocytic Mixture of cells of chRCC Low or benign Surgery, NSS
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to any other category of RCC-
type carcinoma [27].

Metanephric tumours Divided into metanephric Benign Surgery, NSS
adenoma, adenofibroma, and
metanephric stromal tumours.

Cystic nephroma/mixed | Term renal epithelial and Low/benign Surgery, NSS

epithelial and stromal stromal tumours (REST) is used

tumour as well. Imaging — Bosniak type
Il or II/IV.

Oncocytoma 3-7% of all renal tumours. Benign Observation (when
Imaging characteristics histologically confirmed)
alone are unreliable when [67, 68]/NSS.
differentiating between
oncocytoma and RCC.

Histopathological diagnosis
remains the reference standard
[65, 66].

Hereditary kidney Details see above. High Surgery, NSS

tumours

Angiomyolipoma Details see above. Benign Consider treatment only

in very well selected
patients.

Carcinoma associated | Long-term survivors of Variable Surgery, NSS

with neuroblastoma childhood neuroblastoma have
a 329-fold increased risk of
renal carcinoma.

Thyroid-like follicular Succinate Dehydrogenase B Low Surgery, NSS

carcinoma of the kidney | Mutation-associated RCC,

(TLFC) ALK Translocation RCC (ALK -
anaplastic lymphoma kinase).

Unclassified RCC RCC that cannot be assigned | Variable Surgery, NSS

CSS = cancer specific survival; NSS = nephron-sparing surgery; VEGF = vascular endothelial growth factor.

3.3.4.2  Summary
A variety of renal tumours exist, and about 15% are benign. All kidney lesions require examination for malignant
behaviour.
3.4 Summary of evidence and recommendations for the management of other renal
tumours
Summary of evidence LE
Except for AML, most other renal tumours cannot be differentiated from RCC by radiology. 3
Biopsy-proven oncocytomas are benign lesions. 3
In advanced uncommon renal tumours, a standardised oncological treatment approach does not exist. | 3
Recommendations GR
Bosniak cysts > type Ill should be regarded as RCC and treated accordingly. C
Treat Bosniak type Il or IV cysts the same as RCC.
Treat most AMLs with active surveillance. C
Treat with selective arterial embolisation or NSS for:
e large tumours (recommended threshold of intervention does not exist, the formerly recommended
size of > 4 cm wide is disputed);
e females of childbearing age;
e patients in whom follow-up or access to emergency care may be inadequate.
In AML > 3 cm not requiring surgical intervention, medical treatment with everolimus can be C
considered.
Treat all tumours with the radiologic appearance of RCC in the same way. C
Offer watchful waiting to patients with biopsy-proven oncocytomas. C
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For advanced uncommon renal tumours, develop individualised oncological treatment plans for each |C
patient.

AML = angiomyolipoma; NSS = nephron-sparing surgery.

4. STAGING AND CLASSIFICATION SYSTEMS

4.1 Staging

The TNM classification system is recommended for clinical and scientific use [69], but requires continuous

improvements [70]. The latest version was published in 2009 with a supplement published in 2012 (Table 4.1),

and its prognostic value was confirmed in single and multi-institution studies [71, 72]. Tumour size, venous

invasion, renal capsular invasion, adrenal involvement, and LN and distant metastasis are included in the TNM

classification system (Table 4.1). However, some uncertainties remain:

. The sub-classification of T1 tumours using a cut-off of 4 cm might not be optimal in NSS for localised
cancer.

o The value of size stratification of T2 tumours has been questioned [73].

U Since the 2002 version, tumours with renal sinus fat invasion have been classified as pT3a.

. However, renal sinus fat invasion might carry a worse prognosis than perinephric fat invasion but is
included in the same pT3a stage group [74-76] (LE: 3).

. Sub T-stages (pT2b, pT3a, pT3c and pT4) may overlap [72].

o For adequate M staging, accurate pre-operative imaging (chest and abdominal CT) should be performed
[77, 78] (LE: 4).

Table 4.1: 2009 TNM classification system [69] and TNM supplement 2012 [79]

T - Primary tumour

X Primary tumour cannot be assessed
TO No evidence of primary tumour
T Tumour < 7 cm in greatest dimension, limited to the kidney
T1a  Tumour <4 cm in greatest dimension, limited to the kidney
Tib  Tumour > 4 cm but <7 cm in greatest dimension
T2 Tumour > 7 cm in greatest dimension, limited to the kidney
T2a  Tumour > 7 cm but < 10 cm in greatest dimension
T2b  Tumours > 10 cm limited to the kidney
T3 Tumour extends into major veins or perinephric tissues but not into the ipsilateral adrenal gland or
beyond Gerota’s fascia
T3a  Tumour grossly extends into the renal vein or its segmental (muscle-containing) branches, or
invades perirenal and/or renal sinus fat (peripelvic), but not beyond Gerota’s fascia
T3b  Tumour grossly extends into the vena cava (VC) below the diaphragm
T3c  Tumour grossly extends into vena cava above the diaphragm or invades the wall of the VC
T4 Tumour invades beyond Gerota’s fascia (including contiguous extension into the ipsilateral adrenal
gland)

N - Regional LNs

NX Regional LNs cannot be assessed
NO No regional LN metastasis
N1 Regional LN metastasis

M - Distant metastasis

MO No distant metastasis
M1 Distant metastasis

TNM stage grouping

Stage | T1 NO MO
Stage Il T2 NO MO
Stage Il T3 NO MO
Stage IV T1,72,T3 N1 MO
T4 Any N MO
Any T Any N M1

A help desk for specific questions about TNM classification is available at http://www.uicc.org/tnm.
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4.2 Anatomic classification systems

Objective anatomical classification systems, such as the Preoperative Aspects and Dimensions Used for an
Anatomical (PADUA) classification system, the R.E.N.A.L. nephrometry score and the C-index have been
proposed, to standardise the description of renal tumours [80-82]. These systems include assessment of
tumour size, exophytic/endophytic properties, nearness to the collecting system and renal sinus, and anterior/
posterior location.

The use of such a system is helpful as it allows objective prediction of potential morbidity of NSS
and tumour ablation techniques. These tools provide information for treatment planning, patient counselling,
and comparison of partial nephrectomy (PN) and tumour ablation series. However, when selecting the best
treatment option, anatomic scores must always be considered together with patient features and surgeon
experience.

5. DIAGNOSTIC EVALUATION

5.1 Symptoms
Many renal masses remain asymptomatic until the late disease stages. More than 50% of RCCs are detected
incidentally by non-invasive imaging used to investigate various non-specific symptoms and other abdominal
diseases [72, 83] (LE: 3). The classic triad of flank pain, visible haematuria, and palpable abdominal mass is
rare (6-10%) and correlates with aggressive histology and advanced disease [84, 85] (LE: 3).

Paraneoplastic syndromes are found in approximately 30% of patients with symptomatic RCCs
(LE: 4). Some symptomatic patients present with symptoms caused by metastatic disease, such as bone pain
or persistent cough [86] (LE: 3).

5.1.1 Physical examination

Physical examination has a limited role in RCC diagnosis. However, the following findings should prompt
radiological examinations:

. Palpable abdominal mass;

o Palpable cervical lymphadenopathy;

. Non-reducing varicocele and bilateral lower extremity oedema, which suggests venous involvement.

5.1.2 Laboratory findings

Commonly assessed laboratory parameters are serum creatinine, glomerular filtration rate (GFR), complete cell
blood count, erythrocyte sedimentation rate, liver function study, alkaline phosphatase, lactate dehydrogenase
(LDH), serum corrected calcium [87, 88], coagulation study, and urinalysis (LE: 4). For central renal masses
abutting or invading the collecting system, urinary cytology and possibly endoscopic assessment should be
considered in order to exclude urothelial cancer (LE: 4).

Split renal function should be estimated using renal scintigraphy in the following situations [89, 90] (LE: 2b):

. when renal function is compromised, as indicated by increased serum creatinine or significantly
decreased GFR;

. when renal function is clinically important - e.g., in patients with a solitary kidney or multiple or bilateral
tumours.

Renal scintigraphy is an additional diagnostic option in patients at risk of future renal impairment due to
comorbid disorders.

5.2 Imaging investigations
Most renal tumours are diagnosed by abdominal US or CT performed for other medical reasons [83] (LE: 3).
Renal masses are classified as solid or cystic based on imaging findings.

52.1 Presence of enhancement

With solid renal masses, the most important criterion for differentiating malignant lesions is the presence of
enhancement [91] (LE: 3). Traditionally, US, CT and MRI are used for detecting and characterising renal masses.
Most renal masses are diagnosed accurately by imaging alone. Contrast-enhanced US can be helpful in
specific cases [92-94] (LE: 3).
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522 CT or MRI

Computed tomography or MRI are used to characterise renal masses. Imaging must be performed before
and after administration of intravenous contrast material to demonstrate enhancement. In CT imaging,
enhancement in renal masses is determined by comparing Hounsfield units (HUs) before and after contrast
administration. A change of 15 or more HUs demonstrates enhancement [95] (LE: 3). To maximise differential
diagnosis and detection, the evaluation should include images from the nephrographic phase for best depiction
of renal masses, which do not enhance to the same degree as the renal parenchyma. CT or MRI allow
accurate diagnosis of RCC, but cannot reliably distinguish oncocytoma and fat-free AML from malignant renal
neoplasms [65, 96-98] (LE: 3). Abdominal CT provides information on:

. Function and morphology of the contralateral kidney [99] (LE: 3);

. Primary tumour extension;

. Venous involvement;

. Enlargement of locoregional LNs;

o Condition of the adrenal glands and other solid organs (LE: 3).

Abdominal contrast-enhanced biphasic CT angiography is useful in selected cases for detailed information on
renal vascular supply [100, 101].

If the results of CT are indeterminate, MRI may provide additional information on:

. Enhancement in renal masses [102];

o Locally advanced malignancy [103-105];

o Venous involvement if the extent of an inferior vena cava (IVC) tumour thrombus is poorly defined on CT
[103-106] (LE: 3). Doppler US is less accurate for identifying the extent of a venous tumour thrombus

(VTT) [105] (LE: 3).

Magnetic resonance imaging is indicated in patients who are allergic to intravenous CT contrast medium and
in pregnancy without renal failure [104, 107] (LE: 3). Advanced MRI techniques such as diffusion-weighted and
perfusion-weighted imaging are being explored for renal mass assessment [108].

In patients with hereditary RCC who are worried about the radiation exposure of frequent CT scans,
MRI may be offered as alternative.

5.2.3 Other investigations
Renal arteriography and inferior venacavography have a limited role in the work-up of selected RCC patients
(LE: 3). In patients with any sign of im