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1 INTRODUCTION

The development of clinical care pathways is one of the main actions
described in the Belgian National Cancer Plan 2008-2010 and one of the
assignments of the College of Oncology. For many years the Belgian Health
Care Knowledge Centre (KCE) has collaborated with the College of
Oncology. More precisely, it has provided scientific support in the
development of clinical practice guidelines. So far, this collaboration has
resulted in the publication of clinical practice guidelines on breast cancer,
colorectal cancer, testicular cancer, pancreatic cancer, upper
gastrointestinal cancer, cervical cancer, prostate cancer, bladder cancer
and lung cancer.

1.1 Background

‘Renal cell carcinoma (RCC) represents 2-3% of all cancers, with the highest
incidence occurring in Western countries. During the past two decades,
there has been an annual increase of about 2% in incidence in Europe,
although in Denmark and Sweden a continuing decrease has been
observed."

In 2012, 1 060 cases of renal cancer were registered at the Belgian Cancer
Registry corresponding to a crude incidence rate of 19.6 per 100 000 men
per year and an age-standardized incidence rate of 15.8 per 100 000 men
per year (European standard population). In the female population, 600
cases were registered corresponding to a crude incidence rate of 10.7 per
100 000 women per year and an age standardized incidence rate of 7.5 per
100 000 per year (European standard population). Incidence increases with
age, with a peak incidence of 80.3 per 100 000 per year for men between
75 and 80 and 45.2 per 100 000 women per year for women between 80
and 85 (See also http://www.kankerreqister.org).

‘Renal cell carcinoma is the commonest solid lesion of the kidney and
accounts for approximately 90% of all kidney malignancies. It comprises
different types with specific histopathological and genetic characteristics.
Risk factors include lifestyle such as smoking, obesity, and hypertension.

Having a first-degree relative with kidney cancer is also associated with an
increased risk of RCC. Due to the increased detection of tumours by imaging
techniques such as ultrasound (US) and computed tomography (CT), the
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number of incidentally diagnosed RCCs has increased. These tumours are
more often smaller and of lower stage.’ '

1.2 Scope

During an initial scoping meeting on April 15t 2014 an overview was provided
of the available recent high-quality guidelines. During this meeting, the
scope of the guideline was delineated to cover the diagnosis, staging,
treatment and follow-up of patients with confirmed renal cancer. It does not
deal with cost-effectiveness. Screening for and prevention of renal cancer
are out of scope.

1.3 Remit of the guideline

1.3.1 Overall objectives

This guideline provides recommendations based on current scientific
evidence for the diagnosis, treatment, follow-up and supportive care of
patients with renal cancer. Clinicians are encouraged to interpret these
recommendations in the context of the individual patient situation, values
and preferences. The objective of the present clinical guideline is to reduce
the variability in clinical practice and to improve the communication between
care providers and patients.

The guidelines are based on clinical evidence and may not always be in line
with the current criteria for NIHDI (RIZIV/INAMI) reimbursement of
diagnostic and therapeutic interventions. However, we put a warning in the
recommendations if a recommended treatment is not currently reimbursed.
The NIHDI may consider adaptation of reimbursement/funding criteria
based on these guidelines.

1.3.2 Target users of the guideline

This guideline is intended to be used by all care providers involved in the
management of patients with renal cancer, including oncologists, surgeons,
urologists, radiologists, nuclear medicine specialists, pathologists and
nurses). It can also be of interest for patients and their families and for
general practitioners. It is however not primarily intended for them.
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1.4 Statement of intent

Clinical Guidelines are designed to improve the quality of health care and
decrease the use of unnecessary or harmful interventions. This guideline
has been developed by clinicians and researchers for use within the Belgian
healthcare context. It provides advice regarding the care and management
of patients with renal cancer.

The recommendations are not intended to indicate an exclusive course of
action or to serve as a standard of care. Standards of care are determined
on the basis of all the available clinical data for an individual case and are
subject to change as scientific knowledge and technology advance and
patterns of care evolve. Variations, which take into account individual
circumstances, clinical judgement and patient choice, may also be
appropriate. The information delivered in this guideline is not a substitute for
proper diagnosis, treatment or the provision of advice by an appropriate
health professional. It is advised, however, that significant deviations from
the national guideline are fully documented in the patient’s file at the time
the relevant decision is taken.

1.5 Funding and declaration of interest

KCE is a federal institution funded for the largest part by INAMI/RIZIV, but
also by the Federal Public Service of Health, Food chain Safety and
Environment, and the Federal Public Service of Social Security. The
development of clinical practice guidelines is part of the legal mission of the
KCE. Although the development of guidelines is paid by KCE’s budget, the
sole mission of the KCE is providing scientifically valid information. KCE has
no interest in companies (commercial or non-commercial i.e. hospitals and
universities), associations (e.g. professional associations, unions),
individuals or organisations (e.g. lobby groups) that could be positively or
negatively affected (financially or in any other way) by the implementation of
these guidelines. All clinicians involved in the Guideline Development Group
(GDG) or the peer-review process completed a declaration of interest form.
Information on potential conflicts of interest is published in the colophon of
this report. All members of the KCE Expert Team make yearly declarations
of interest and further details of these are available upon request.
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2 METHODOLOGY

2.1 Introduction

This guideline was developed using a standard methodology based on a
systematic review of the evidence. Further details about KCE and the
guideline development methodology are available at
https://kce.fgov.be/content/kce-processes.

Several steps were followed to elaborate this guideline. Firstly, clinical
questions were developed in collaboration with members of the Guideline
Development Group. Secondly a literature review was conducted (including
a search for recent, high quality guidelines). Thirdly, on the basis of the
results of the literature review, recommendations were formulated and
graded according to the GRADE approach.

2.2 The Guideline Development Group

This guideline was developed as a result of a collaboration between
multidisciplinary groups of practising clinicians and KCE experts. The
composition of the GDG is documented in Appendix 1. Guideline
development and literature review expertise, support, and facilitation were
provided by the KCE Expert Team.

The roles assigned to the GDG were:

e To define the clinical questions, in close collaboration with the KCE
Expert Team and stakeholders;

e Toidentify critical and important outcomes;

e To provide feedback on the selection of studies and identify further
relevant manuscripts which may have been missed;

e To provide feedback on the content of the guideline;
e To provide judgement about indirectness of evidence;
e To provide feedback on the draft recommendations;

e Toaddress additional concerns to be reported under a section on ‘other
considerations’.
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2.3 Clinical research questions

The selection of research questions was made by the members of the GDG,
representatives of professional organizations and patient representatives
during an initial stakeholder meeting held at KCE on 01/04/2014. The CPG
(Clinical Practice Guideline) addresses the following clinical topics:

2.3.1 Diagnosis and staging

What is the specific role of CT scanning/MRI/US/PET/Bone scan, thorax X-
Ray

e in detecting primary tumour?

e in confirming diagnosis?

e for cancer staging (vascular invasion...)?

What is the role of core needle biopsy/fine needle aspiration in confirming
the primary tumour / metastatic disease?

Prognosis and prediction of treatment effectiveness:
¢ Role of biomarkers;
e Role of nomograms and predictive systems.

2.3.2 Treatment of localised disease

Neo-adjuvant treatment
Surgery

e Radical nephrectomy
e Partial nephrectomy
Ablative techniques

e Radiofrequency ablation
e Cryoablation
Additional interventions

e Adrenalectomy

e Lymphadenectomy

e  Thrombectomy

e Embolisation
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Adjuvant treatment
Active medical surveillance

2.3.3 Treatment of metastatic disease

Role of nephrectomy in metastatic disease
Systemic therapy in first, second and third lines:
¢ Role of Interleukines;

¢ Role of targeted therapy;

e  Sequencing.

2.3.4 Palliative care
Role of surgery and palliative intervention in incurable disease.
2.3.5 Follow-up

What follow-up is indicated and which techniques need to be used?

Clinical questions were translated into in- and exclusion criteria using the
PICO (Participants—Interventions—Comparator—-Outcomes) framework (see
Appendix 2.2).

2.4 General approach

We first looked for high quality guidelines based on a valid and sufficiently
documented systematic search and reporting of the underlying evidence; in
some cases, comprehensive guidelines are only based on a systematic
review for a part of the clinical questions, as resources often are not
sufficient to cover all clinical recommendations. In this case, we only took
over recommendations based on a systematic search of the evidence. We
mentioned this per clinical question. Recommendations from foreign
guidelines were submitted to the GDG to validate their applicability in the
Belgian context. If no high-quality, recent guidelines relevant to the research
question are available, the general approach began with the search for
systematic reviews. In addition to a search in OVID Medline, the National
Guideline Clearinghouse and the GIN database were searched to identify
relevant guidelines.

For each research question, a search for systematic reviews was conducted
in MEDLINE, Embase and the Cochrane Library (Cochrane Database of
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Systematic Reviews, DARE and HTA database). If a recent high quality
systematic review was available, a search for primary studies published after
the search date of the review was performed in MEDLINE, Embase and
CENTRAL. If more than one systematic review was identified for a particular
research question, the focus was on the most complete systematic review.
If no systematic review was available, a search for primary studies was
performed in those databases. Members of the guideline development group
(GDG) were also consulted to identify additional relevant evidence that may
have been missed by the search.

For the diagnostic questions, systematic reviews, diagnostic accuracy
studies and RCTs were searched; for the other research questions,
systematic reviews, RCTs or comparative observational studies (in the
absence of RCTs) were searched. Only articles published in Dutch, English
and French were included.

To be included a primary study had to:

e be an RCT, an observational study or a diagnostic accuracy study;

e address at least one of the research questions;

e evaluate at least one of the selected (critical and important) outcomes.

If no full-text was available, the study was not taken into account for the final
recommendations.

Detailed search strategies per database can be found in Appendix 2.

2.5 Quality appraisal

Critical appraisal of each study was performed by a single KCE expert. In
case of doubt, a second KCE expert was consulted.

The AGREE Il instrument was used to evaluate the methodological quality
of the identified international guidelines (www.agreetrust.org). Based on an
overall assessment, 3 high quality guidelines were selected with a general
scope. We selected one supplementary guideline that was based on a well
documented systematic review of the literature that focused only on follow-
up and that we used to formulate recommendations on that chapter.

Selected (systematic) reviews were critically appraised using the AMSTAR
checklist? (http://amstar.ca/Amstar_Checklist.php).

Retrieved diagnostic studies were assessed for the risk of bias by means of
the QUADAS-2 tool.3
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The quality appraisal of RCTs for therapeutic interventions was performed
using the "Cochrane Collaboration’s tool for assessing risk of bias".* For
each criterion the definitions described in the Cochrane Handbook were
used. If applicable, risk of bias for the items regarding detection bias and
attrition bias were assessed per class of outcomes (e.g. subjective and
objective outcomes). At the end, each study was labelled as low risk of bias,
unclear risk of bias or high risk of bias according to the criteria described in
the Cochrane Handbook.

Study limitations of observational studies were evaluated using a tool
developed by KCE, for cohort studies and case control studies (see KCE
process book; http://processbook.kce.fgov.be/node/156).

The tools used for the quality appraisal of guidelines, systematic reviews
and primary studies and the results of these quality appraisals are
sequentially presented in Appendix 3 ([1] diagnostic and follow-up, [2]
treatments and [3] evaluation of long term outcomes of partial nephrectomy
in comparison with radical nephrectomy).

2.6 Data extraction

For each included CPG the following data were extracted: consulted
databases and search terms, search date, publication year, in- and
exclusion criteria, quality appraisal, availability of evidence tables,
consistency between the evidence and its interpretation, and consistency
between the interpretation of the evidence and the recommendations.

For each systematic review, the search date, publication year, included
studies and main results were extracted. For RCTs and longitudinal studies,
the following data were extracted: publication year, study population, study
intervention, and outcomes.

Data extraction was performed by a single KCE expert. In case of doubt, a
second KCE expert was consulted.

All evidence tables are reported in Appendix 4.
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2.7 Meta-analysis

For each comparison (intervention vs. comparator) separate analyses were
done. If a recent systematic review with low risk of bias was available, the
results of the review were used and presented in Summary of Findings
Tables (Appendix 5). If new RCTs were identified, the existing systematic
review and meta-analysis were updated. This was only feasible if the
required data in the review were readily available (i.e. the review reports the
2 by 2 Tables of the included studies). If this was not feasible, the results of
the newly identified RCTs were summarized and presented in Summary of
Findings Tables. If the RCTs served for a new systematic review, meta-
analyses were performed and the results were presented in Summary of
Findings Tables.

For diagnostic test accuracy, meta-analyses were performed according to
the statistical guidelines described in the Cochrane Handbook,
(http://srdta.cochrane.org/handbook-dta-reviews) using Stata® software
while for treatment, meta-analyses were performed according to the
statistical  guidelines described in the Cochrane Handbook
(http://www.cochrane.org/training/cochrane-handbook) and by the use of
Review Manager Software (Review Manager 2011). Heterogeneity was
statistically assessed using x? test and I? statistic. If heterogeneity was
present, a random-effects model was used instead of a fixed-effect model.
Possible reasons for heterogeneity were explored post-hoc. Sensitivity
analysis was performed by removing outliers from the analysis. Studies that
were clinically heterogeneous or did not present the data in sufficient detail
to enable statistical pooling were summarized qualitatively. Forest plots are
reported in Appendix 6.

2.8 Grading evidence®1°

For each recommendation, we provided its strength and the quality of the
supporting evidence.® According to GRADE, we classified the quality of
evidence into 4 categories: high, moderate, low, and very low (Table 1 and
Table 2). The quality of evidence reflects the extent to which a guideline
panel’s confidence in an estimate of the effect was adequate to support a
particular recommendation.
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GRADE for guidelines was used, meaning that the evidence across all
outcomes and across studies for a particular recommendation was
assessed. The following quality elements for intervention studies were
evaluated: study limitations, inconsistency, indirectness, imprecision and
publication bias.

For RCTs, quality rating was initially considered to be of high level (Table 1).
The rating was then downgraded if needed based on the judgement of the
different quality elements. Each quality element considered to have serious
or very serious risk of bias was rated down -1 or -2 points respectively.
Judgement of the overall confidence in the effect estimate was also taken
into account. We considered confidence in estimates as a continuum and
the final rating of confidence could differ from that suggested by each
separate domain.”

Observational studies were by default considered low level of evidence
(Table 1 and Table 2). However, the level of evidence of observational
studies with no threats to validity can be upgraded for a number of reasons:

1. Large magnitude of effects: the larger the magnitude of effect, the
stronger becomes the evidence. As a rule of thumb, the following
criteria were proposed by GRADE:

a. Large, i.e. RR >2 or <0.5 (based on consistent evidence from at
least 2 studies, with no plausible confounders): upgrade 1 level;

b. Very large, i.e. RR >5 or <0.2 (based on direct evidence with no
major threats to validity): upgrade 2 levels.

2. All plausible confounders: all plausible confounding from observational
studies or randomized ftrials may be working to reduce the
demonstrated effect or increase the effect if no effect was observed;

3. Dose-response gradient: The presence of a dose-response gradient
may increase our confidence in the findings of observational studies
and thereby increase the quality of evidence.

The general principles used to downgrade the quality rating are summarized
in Table 3.

Due to current methodological limitations of the GRADE system for
diagnostic tests, GRADE was not applied to the recommendations on
diagnosis.
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Table 1 — A summa
Source of body of evidence

Initial rating of quality of a Factors that may decrease

body of evidence the quality
Randomized trials High 1. Risk of bias
2. Inconsistency
Observational studies Low 3. Indirectness

4. Imprecision
5. Publication bias

of the GRADE approach to grading the quality of evidence for each outcome

Factors that may increase
the quality

1. Large effect
2. Dose-response

3. Al plausible residual
confounding would reduce the
demonstrated effect or would
suggest a spurious effect if no
effect was observed
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Final quality of a body of
evidence

High (D ©®)
Moderate (HDO)
Low (DOO)
Very low (6O O0O)

Source: Guyatt GH, Oxman AD, Sultan S, Glasziou P, Akl EA, Alonso-Coello P, et al. GRADE guidelines: 9. Rating up the quality of evidence. J Clin Epidemiol. 2011;64(12):1311-6.

Table 2 — Levels of evidence according to the GRADE system

Quality level | Definition

Methodological Quality of Supporting Evidence

High We are very confident that the true effect lies close to that of the estimate of RCTs without important limitations or overwhelming evidence
the effect. from observational studies.

Moderate We are moderately confident in the effect estimate: the true effect is likelyto RCTs with important limitations (inconsistent results,
be close to the estimate of the effect, but there is a possibility that it is methodological flaws, indirect, or imprecise) or exceptionally
substantially different. strong evidence from observational studies.

Low Our confidence in the effect estimate is limited: the true effect may be
substantially different from the estimate of the effect. RCTs with very important limitations or observational studies

Very low We have very little confidence in the effect estimate: the true effect is likely or case series.

to be substantially different from the estimate of the effect.

Source: Balshem H, Helfand M, Schiinemann HJ, Oxman AD, Kunz R, Brozek J, et al. GRADE guidelines: 3. Rating the quality of evidence. J Clin Epidemiol. 2011;64(4):401-6.
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Table 3 — Downgrading the quality rating of evidence using GRADE

Quality element

Reasons for downgrading

Limitations

For each study reporting the selected outcome, possible risk of bias introduced by lack of allocation concealment, lack of blinding, lack
of intention-to-treat analysis, loss of follow-up and selective outcome reporting were assessed. Additionally, other limitations such as
stopping early for benefit and use of non validated outcome measures were taken into consideration. Level of evidence was downgraded
if studies were of sufficiently poor quality. Downgrading was omitted if studies with low risk of bias were available that lead to similar
conclusions as the studies with a high risk of bias.

Inconsistency

Downgrading the level of evidence for inconsistency of results was considered in the following situations: point estimates vary widely
across studies, confidence intervals show minimal or no overlap, the statistical test for heterogeneity shows a low p-value or the / is
large. If large variability in magnitude of effect remained unexplained, the quality of evidence was rated down.

Indirectness

Quality rating was downgraded for indirectness in case the trial population or the applied intervention differed significantly from the
population or intervention of interest. Also, the use of surrogate outcomes could lead to downgrading. A third reason for downgrading
for indirectness occurred when the studied interventions were not tested in a head-to-head comparison.

Imprecision

Evaluation of the imprecision of results was primarily based on examination of the 95%CI. Quality was rated down if clinical action would
differ if the upper versus the lower boundary of the 95%CI represented the truth.

In general, 95%Cls around relative effects were used for evaluation, except when the event rate was low in spite of a large sample size.
To examine the 95%Cls, the clinical decision threshold (CDT) was defined. When the 95%CI crossed this clinical decision threshold,
the quality level was rated down. A relative risk reduction (RRR) of 25% was defined as CDT by default and adapted if deemed
appropriate e.g. in case of a low risk intervention.

Even if 95%Cls appeared robust, level of evidence could be rated down because of fragility. To judge fragility of results, it is suggested
to calculate the number of patients needed for an adequately powered (imaginary) single trial, also called the optimal information size
(QIS). If the total number of patients included in a systematic review was less than the calculated OIS, rating down for imprecision was
considered. For calculations, a RRR of 25% was used, unless otherwise stated. When the OIS could not be calculated, a minimum of
300 events for binary outcomes and a minimum of 400 participants for continuous outcomes were used as a rule of thumb.

Reporting bias

Quality rating was downgraded for reporting bias if publication bias was suggested by analysis using funnel plots or searching of trial
registries. Publication bias was also suspected if results came from small, positive industry-sponsored trials only.
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2.9 Formulation of recommendations

Based on the retrieved evidence, the first draft of recommendations was
prepared by a small working group (KCE experts and Guideline
Development Group members). This first draft was, together with the
evidence tables, circulated to the guideline development group 2 weeks prior
to the face-to-face meetings (October 10, 2014; March 27, 2015; April 28,
2015). Recommendations were changed if important new evidence
supported this change. Based on the discussion meetings a second draft of
recommendations was prepared and once more circulated to the guideline
development group for final approval.

The strength of each recommendation was assigned using the GRADE
system (Table 4). The strength of recommendations depends on a balance
between all desirable and all undesirable effects of an intervention (i.e., net
clinical benefit), quality of available evidence, values and preferences, and
estimated cost (resource utilization). For this guideline, no formal cost-
effectiveness study was conducted. Factors that influence the strength of a
recommendation are reported in Table 5.

Table 4 — Strength of recommendations according to the GRADE system
Grade Definition

Strong The desirable effects of an intervention clearly outweigh the
undesirable effects (the intervention is to be put into practice), or
the undesirable effects of an intervention clearly outweigh the
desirable effects (the intervention is not to be put into practice).

Weak The desirable effects of an intervention probably outweigh the
undesirable effects (the intervention probably is to be put into
practice), or the undesirable effects of an intervention probably
outweigh the desirable effects (the intervention probably is not to
be put into practice).

Source: Andrews JC, Schunemann HJ, Oxman AD, Pottie K, Meerpohl JJ, Coello
PA, et al. GRADE guidelines: 15. Going from evidence to recommendation-
determinants of a recommendation’s direction and strength. J Clin Epidemiol.
2013;66(7):726-35.
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Table 5 — Factors that influence the strength of a recommendation

Balance between The larger the difference between the desirable and

desirable and undesirable effects, the higher the likelihood that a

undesirable effects strong recommendation is warranted. The narrower the
gradient, the higher the likelihood that a weak
recommendation is warranted.

Quality of evidence The higher the quality of evidence, the higher the

likelihood that a strong recommendation is warranted.

Values and The more values and preferences vary, or the greater

preferences the uncertainty in values and preferences, the higher
the likelihood that a weak recommendation is
warranted.

Costs (resource The higher the costs of an intervention, i.e. the greater

the resources consumed, the lower the likelihood that a
strong recommendation is warranted.

allocation)

Sources: Schiinemann HJ, Jaeschke R, Cook DJ, Bria WF, EI-Solh AA, Ernst A et
al. An Official ATS Statement: Grading the Quality of Evidence and Strength of
Recommendations in ATS Guidelines and Recommendations. Am J Respir Crit
Care Med 2006; 174:605-14. — Guyatt G, Gutterman D, Baumann MH, Addrizzo-
Harris D, Hylek EM, Phillips B 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; 129:174-81.

For each set of recommendations the GDG commented on these elements,
in order to make more transparent how the recommendation was developed
and which considerations were taken into account.

A strong recommendation implies that most patients would want the
recommended course of action. A weak recommendation implies that the
majority of informed patients would want the intervention, but many would
not.® Specifically, a strong negative recommendation means the harms of
the recommended approach clearly exceed the benefits whereas a weak
negative recommendation implies that the majority of patients would not
want the intervention, but many would. In the case of a weak
recommendation, clinicians are especially required to spend adequate time
with patients to discuss patients’ values and preferences. Such an in-depth
discussion is necessary for the patient to make an informed decision. This
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may lead a significant proportion of patients to choose an alternative
approach. Fully informed patients are in the best position to make decisions
that are consistent with the best evidence and patients’ values and
preferences.

For policy-makers, a strong recommendation implies that variability in
clinical practice between individuals or regions would likely be inappropriate
whereas a weak recommendation implies that variability between individuals
or regions may be appropriate, and use as a quality of care criterion is
inappropriate.®

We offer the suggested interpretation of “strong” and “weak”
recommendations in Table 6.

Table 6 — Interpretation of strong and conditional (weak)* recommendations

Implications Strong recommendation Weak recommendation

Most individuals in this situation The majority of individuals
would want the recommended in this situation would
course of action, and only a small want the  suggested

proportion would not. course of action, but many

Formal decision aids are not likely ~Would not.
to be needed to help individuals

make decisions consistent with

their values and preferences.

For patients

For clinicians Most individuals should receive Recognize that different
the intervention. Adherence to this  choices will be appropriate
recommendation according to the for individual patients and
guideline could be used as a that you must help each
quality criterion or performance patient arrive at a
indicator. management decision

consistent with his or her
values and preferences.
Decision aids may be
useful helping individuals
making decisions
consistent  with  their
values and preferences.
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For policy The recommendation can be Policy-making will require
makers adopted as policy in most substantial debate and
situations. involvement of various

stakeholders.

* the terms “conditional” and “weak” can be used synonymously

Source: Andrews JC, Schunemann HJ, Oxman AD, Pottie K, Meerpohl JJ, Coello
PA, et al. GRADE guidelines: 15. Going from evidence to recommendation-
determinants of a recommendation’s direction and strength. J Clin Epidemiol.
2013;66(7):726-35.

2.10 External review

2.10.1 Healthcare professionals

The recommendations prepared by the GDG were circulated to professional
associations (Table 7). Each association was asked to assign one or two
key representatives to act as external reviewers of the draft guideline. All
expert referees made declarations of interest.

Globally, 15 experts of the GDG were involved in the evaluation of the
clinical recommendations. All invited panellists received the scientific reports
for all research questions and were asked to indicate if they agreed or did
not agree with the recommendation (the panellists were also able to answer
‘not applicable’ if they were not familiar with the underlying evidence). If
panellists disagreed with the recommendation, they were asked to provide
an explanation supported by appropriate evidence. Scientific arguments
reported by these experts were used to adapt the formulation or the strength
of the clinical recommendations. In Appendix 8.1, an overview is provided of
how their comments were taken into account.

Stakeholders meeting was held on 24" of June 2015. Discussions regarding
the recommendations are reported in Appendix 8.2.
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Table 7 — List of Professional Associations invited

e Belgian Society of Medical Oncology - Belgische Vereniging voor
Medische Oncologie - Société Belge d'Oncologie Médicale (BSMO);

e Belgische Vereniging voor Radiotherapie-Oncologie - Association
Belge de Radiothérapie-OncoloSgie (BVRO - ABRO);

e Belgian Society of Surgical Oncology (BSSO);

¢ Royal Belgian Society of Surgery - Koninklijk Belgisch Genootschap
voor Heelkunde (KBGH) - Société Royale Belge de Chirurgie
(SRBC);

e Belgian Society of Radiology (BSR);

e Belgische Genootschap voor Nucleaire Geneeskunde - Société
Belge de Médecine Nucléaire;

e Belgian Society of Pathology - Belgische Vereniging
Anatomopathologie - Société Belge d'Anatomopathologie;

e Domus Medica;
e  Société Scientifique de Médecine Générale (SSMG);

e Belgische Vereniging voor Urologie (BVU) - Belgian Association of
Urology (BAU) - Société Belge d’'Urologie (SBU).

2.10.2 Patient representatives

Associations of patient representatives (Fondation contre le Cancer and
Kom op tegen Kanker) were contacted to invite patient representatives to
take part in both stakeholder meetings (April 1, 2014 and June 24, 2015),
from the start of the project. A key role for patient representatives is to
ensure that patient views and experiences inform the group’s work.

2.11 Final validation

As part of the standard KCE procedures, an external scientific validation of
the report was conducted prior to its publication. Such validation process
was done on June 12, 2015. The current guideline was reviewed prior to its
publication by 3 independent validators (cf. names in the colophon).
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3 CLINICAL RECOMMENDATIONS

3.1 Diagnosis and staging

We identified 3 guidelines that dealt with diagnosis and staging of renal
cancer.

IKNL'" gave evidence-based recommendations on all topics whereas the
EAU guideline’ only did a comprehensive search for renal biopsies. The
AUA" guideline on follow-up of localised renal cancer is based on a
comprehensive literature search that, contrary to its title, also covered
diagnostic work-up at baseline. We will report the recommendations
included in these guidelines in parallel with the underlying evidence.

3.1.1 Patient information

Based on 7 non-comparative studies, IKNL recommends to separate
communication of the diagnosis and the thorough discussion of treatment
options.

In addition, IKNL advocates that the opportunity to participate in the
decision-making process is offered to each patient in a timely manner. This
advice is based on 4 non-comparative studies showing, in one hand, that
three-quarters of patients want to participate in treatment decisions, and in
other hand, that participating in the decision-making process has positive
effects on patient satisfaction and disease acceptance.

3.1.2 Role of CT, MRI and ultrasound in the diagnostic work-up

On one hand, the EAU guideline recommends either MRI (Magnetic
Resonance Imaging) or CT (Computerized tomography) scan for diagnostic
work-up. However, this recommendation was not based on a systematic
search of the literature but was consensus-based. On the other hand, IKNL
recommends to perform a CT scan, despite the fact that the underlying
evidence shows a similar performance between MRI and CT. Reasons for
which CT scan is preferred and MRI is finally not recommended are not
reported.

The AUA guideline recommends the use of either MRI or CT, based on the
fact that there is no proven difference in sensitivity between both diagnostic
procedures. Nevertheless, evidence on the side effects of both methods are
summarised in the guideline:



KCE Report 253

e There is some indirect evidence linking exposure to low-level ionizing
radiation at doses used in CT to subsequent development of cancer.
This includes a study of populations who had received low doses of
radiation, including populations who received exposures from
diagnostic radiation. Doses received by individuals in whom an
increased risk of cancer was documented were similar to doses
associated with commonly used CT studies.

e For MRI, which does not involve the use of ionizing radiation, the
primary adverse effect to consider is the development of nephrogenic
systemic fibrosis due to IV gadolinium administration. Authors report on
a study that investigated risk factors for the development of nephrogenic
systemic fibrosis in 168 dialysis patients who underwent 559 MR
imaging examinations from January 2000 to August 2006. In this study,
12 patients developed nephrogenic systemic fibrosis, all of whom had
undergone gadolinium contrast-enhanced MR imaging using a double
dose of IV contrast. Four of the 12 patients developed acute renal failure
related to hepatorenal syndrome; all four patients underwent liver
transplantation within 17 days of MR imaging. It is not clear if these
findings are applicable to the diagnosis and staging of renal cancer
though.

Both IKNL and AUA report that ultrasound is less sensitive than MRI or CT.
The AUA report states that the sensitivity of CT and ultrasonography for
detection of lesions 3 cm and less is 94% and 79%, respectively.

We did not perform a primary update of these guidelines, as it is unlikely that
more recent studies will alter the conclusions.

Renal biopsies
Three guidelines were retained to discuss renal biopsies, respectively
guidelines from EAU, IKNL and AUA.

In preparation of the EAU guideline, an extensive literature search on renal
biopsies was performed and published separately; the recommendations
are based on this search.

In the EAU guideline,

e Renal tumour biopsy is recommended before ablative therapy and
systemic therapy without previous pathology.
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e Percutaneous biopsy is recommended in patients in whom active
surveillance is pursued.

e Percutaneous renal tumour biopsy should be obtained with a coaxial
technique.

These 3 recommendations are based on reports of case series that showed
that renal tumour biopsies had an acceptable diagnostic yield and
acceptable side effects and complication rates, but the guideline did not
publish more details.

The AUA recommended that:

e All patients undergoing ablation procedures for a renal mass undergo a
pretreatment diagnostic biopsy.

Authors provide an estimation of the overall accuracy of renal biopsy, which
varied slightly according to biopsy technique, specifically core biopsy
technique versus fine needle aspiration. The variance was primarily
attributed to the difference in non-diagnostic biopsy rate. Importantly, when
non-diagnostic biopsies are discarded from the analyses, sensitivity for core
versus fine needle aspiration is 99.5% versus 96.5% and specificity is 99.9%
versus 98.9%, respectively. When both diagnostic and non-diagnostic
samples are considered, core biopsies are more sensitive but less specific
than fine needle aspiration, but the difference is not statistically significant
for either parameter. Studies suffer from verification bias however, as only a
minority of the tested patients proceed to surgery, which should provide the
gold standard. They report a complication rate that is low but variable, and
an overall estimated risk of needle tract seeding of less than 0.01%.

IKNL formulates similar recommendations based on similar evidence.
Authors recommend that:

e Histological needle biopsies should be taken if the indication to perform
a nephrectomy is doubtful because the nature of a tumorous process in
the kidney is uncertain (for example, in the case of small tumours and/or
non-conclusive imaging).

Histological needle biopsies should also be performed in patients with a
metastatic or unresectable renal cell carcinoma in order to determine the
histological subtype and therefore underpin the choice of systemic therapy.
Two to four histological needle biopsies should be taken with a biopsy
needle guided by an introducer cannula. The needle biopsy can be
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performed under CT guidance as well as ultrasound guidance, depending
on local expertise.

We did not do a primary update of the guidelines as we judged it unlikely
that studies that are more recent will alter these conclusions.

3.1.3 Bone scintigraphy

Neither EUA, AUA nor IKNL recommends the use of bone scintigraphy for
routine use.

e AUA recommended bone scans in patients with an elevated alkaline
phosphatase, clinical symptoms such as bone pain, and/or if
radiographic findings are suggestive of a bony neoplasm. They base
this recommendation on the fact that these factors raise the probability
of metastatic spread to a level >5%-10%, leading to an acceptable with
a pre-test probability of 5%, a negative post-test probability below 1%,
whereas a positive test would raise the post-test probability to 26%,
likely necessitating further diagnostic evaluation.

e EAU did not recommend bone scintigraphy, but did not do a systematic
review of the evidence.

e IKNL on the contrary advises against the use of bone scan based on
the fact that sensitivity remains low and variable, around 60%.

We did not do a primary update of the guidelines as we judged it unlikely
that more recent studies will alter the conclusions.

3.1.4 Chest CT or X ray for detection of lung metastases

EAU recommends to perform a chest CT, based on its higher accuracy, but
leaves the possibility for an X-ray open. AUA does the opposite. Anyway,
there is no evidence for either point of view. We put a recommendation as
practice statement, based on consensus.

KCE Report 253

3.1.5 PET scan and PET/CT

Neither EUA, AUA nor IKNL recommends the use of PET scan at baseline
and for follow-up. AUA and IKNL base this negative recommendation on a
systematic search that did not yield studies allowing to assess sensitivity
and specificity of the PET scan.

As in all these guidelines, it was stated that future research may change the
conclusions, especially concerning the detection of extra-renal lesions, we
did an update starting from the search date of the AUA guideline (2011).

We found one high quality meta-analysis evaluating the performance of PET
scan and PET/CT by Wang et al."® Amstar evaluation of the quality of this
publication is given in Appendix 3.

3.1.5.1 Results for PET scan

For renal lesions

e The pooled sensitivity was 0.62 (95%CI 0.49 - 0.74) with high
heterogeneity; the chi-square value was 11.71 (p=0.0029), and the
I- square value was 82.9%.

e The pooled specificity was 0.88 (95%Cl 0.47-1.00), with a
non- significant chi-square value of 1.02 (p=0.5992) and an I|-square
value of 0.0%.

For extrarenal lesions

e The pooled sensitivity and specificity were 0.79 (95%CI 0.71 - 0.86) and
0.90 (95%CI 0.82 - 0.95), respectively. Neither of the chi-square scores
for the pooled sensitivity and specificity were statistically significant, at
9.00 (p=0.1734) and 7.64 (p=0.2657), respectively. The I-square scores
for the pooled sensitivity and specificity were 33.4% and 21.5%,
respectively.

e The 3 studies that evaluated the results on a lesion basis were high in
heterogeneity. The pooled sensitivity was 0.84 (95%CI 0.75 - 0.91) with
a significant chi-square value of 22.22 (p<0.001) and I-square value of
91%.

It is important to note however that heterogeneity as measured by

chi- square values and |-square values is usually higher in test validation

studies and that these measures are difficult to interpret.
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3.1.5.2 Results for PET/CT

For renal lesions, none of the included articles published before 2011
evaluated primary renal lesions in RCC using FDG-PET/CT. By comparing
postoperative pathology, one study reported a sensitivity of 46.6%,
specificity of 66.6% and accuracy of 50% in 18 cases.

The review found 2 articles that focused on extra-renal lesions in RCC."* 15

e The pooled sensitivity was 0.91 (95%CIl 0.84 - 0.96), with a non-
significant chi-square score of 0.41 (p=0.5237) and an I-square score
of 0.0%.

e The pooled specificity was 0.88 (95%CIl 0.77 - 0.94), with a non-
significant chi-square score of 0.73 (p=0.3933) and an I-square score
of 0.0%.

We updated the review, and found 3 supplementary studies on PET/CT.
Results of the QUADAS evaluation about the quality of these diagnostic
studies is given in appendix 3.

Bretagna et al.’® did a retrospective study including 68 patients with renal
carcinoma in whom F18-FDG-PET/CT was performed. Sensitivity and
specificity, of F18-FDG PET/CT were 82% (69% to 91%), 100% (81% to
100%), respectively.

Fuccio et al."” reported on 69 patients (median age = 62 years; range = 36-
86 years) affected by clear cell RCC who underwent whole-body F18-FDG
PET/CT to restage the disease after nephrectomy for clinical or radiological
suspicion of metastases. On a patient basis, 40 patients resulted true
positive, 2 patients false positive, 23 patients true negative, and 4 patients
false negative. Sensitivity and specificity were 90% (78% to 97%) and 92%
(74% to 99%) respectively. On a lesion basis, PET/CT detected 114 areas
of abnormal uptake in 42 positive patients of which 112 resulted to be true
positive. FDG uptake of the true positive lesions resulted to be high in 83
cases, moderate in 17 lesions, and finally faint in 12 lesions.
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Mishra et al.'® evaluated the role of 18F-Fluorodeoxyglucose (18F-FDG)
positron emission tomography-computed tomography (PET/CT) in patients
with renal cell carcinoma (RCC) for detection of recurrence, either when
suspected clinically on imaging and during routine follow-up. This was a
retrospective study. A total of 125 PET/CT were done in 83 patients,
suspected for recurrence (n=112) or for routine follow-up (n=13). Seventy
nine 18F-FDG PET/CT were positive and 46 were negative for recurrent
disease. Seventy three PET/CT were true positive, 43 were true negative, 6
were false positive and 3 were false negative. The sensitivity of 18F-FDG
PET/CT was 96% (95%CI: 89% to 99%), specificity 88% (95%Cl: 75% to
95%), PPV was 92% (95%CI: 84% to 97%), NPV was 93% (95%Cl: 82% to
99%) and accuracy was 93%.

Quality of the studies was low, most of them being retrospective; the studies
all mainly suffered from verification bias, especially for negative results, as
various methods for verification were used and sensitivity may be
overestimated.

We did a meta-analysis including 5 studies, 2 studies from Wang et al.'* 15
and the 3 studies found in the update and described above. We did only a
per-patient analysis, we did not have all the data for a per-lesion analysis.
Both the bivariate model (Reitsma et al.'®) and the hierarchical summary
receiver operating characteristic (HSROC) model (Rutter and Gatsonis
20012%) were used; these are different parameterizations of the same model,
where a relationship is modelled between sensitivity and specificity. Model
was fitted using the metandi command in Stata®.

We found a pooled sensitivity of 91% (95%Cl: 85% to 95%) and a pooled
specificity of 91% (95%CI: 83% to 95%). Data, forest plot and HSROC curve
with confidence region and prediction region are reported in Figure 1.
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Figure 1 — Primary data, forest plot and HSROC curve, meta-analysis sensitivity and specificity of PET/CT for detection of recurrences and

metastases
Study / TP FP FN TN | Sensitivity (95% CI) | Specificity (95% CI)
Bretagna et al. 2013 41 0 g 18 0.82[0.69, 0.91] 1.00[0.81, 1.00]
Fuccio etal. 2014 40 2 4 30 0.91[0.78, 0.97] 0.94[0.79, 0.99]
Kumar etal. 2010 63 3 7 18 0.90 [0.80, 0.96] 0.86 [0.64, 0.97]
Mishra et al. 2012 73 i 3 43 0.96 [0.89, 0.99] 0.88 [0.75, 0.95]
Park etal. 2009 30 5 2 26 0.94 [0.79, 0.99] 0.84 [0.66, 0.95]
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Conclusions

There is no proven difference in sensitivity between MRI and CT to
detect renal cancer.

Ultrasound is less sensitive than MRI or CT to detect renal cancer.

Core biopsies are more sensitive but less specific than fine needle
aspiration, although not statistically significantly different for either
parameter. Complication rate is low but variable, and the overall
estimated risk of needle tract seeding is less than 0.01%.

Bone scintigraphy has a low sensitivity to detect bone metastases.

Validation studies for the use of PET/CT for restaging or detection for
recurrence and metastasis showed a pooled sensitivity of 91% (95%Cl:
85% to 95%) and a pooled specificity of 91% (95%Cl: 83% to 95%).
However, the quality of the studies is low, suffering from verification bias,
and clinical implications are unclear.

Renal cancer in adults
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Other considerations

Factor Comment

Balance There is some indirect evidence linking exposure to low-level ionizing radiation at doses used in CT to subsequent development of cancer.
between For MRI, which does not involve the use of ionizing radiation, the primary adverse effect to consider is the development of nephrogenic
clinical systemic fibrosis (NSF) due to IV gadolinium administration. Ultrasound does not generate these problems but is less sensitive.

benefits and Percutaneous renal biopsies have a low complication rate. This must be balanced against the need for pathological verification before
harms ablation, active surveillance and systemic therapy if no surgery is underwent.

The GDG preferred to avoid the recommendation that combines CT and MRI for RCC diagnosis, but to give the opportunity to clinicians
to opt for MRI in case of contraindication to iodine contrast injection. The systematic combination of these two diagnostic techniques was
considered as an inappropriate overuse.

In the original version, we did not formulate a recommendation on the use of X ray or CT for the detection of lung metastases. The GDG
preferred to have a risk-adapted recommendation on this issue, based on consensus, since there is no evidence to recommend either X
ray or CT. The reasoning behind the recommendation is that for a T1 NO MO it is not necessary to search for metastases.

Ultrasound has no added value, on condition that a CT or MRI is performed, but the recommendation was seen as confusing, because
tumours can be a chance finding in an ultrasound done for other reasons.

For bone scan the GDG preferred the position of the AUA, that is clearer: not recommended workup in the absence of skeletal symptoms
or elevated alkaline phosphatase.

The GDG preferred to add also a recommendation against routine use of brain imaging, as he considered that overuse is a problem in

Belgium.
Quality of A review did not show a difference in diagnostic accuracy between MRI and CT. Evidence on side effects and risks for CT and MRl is
evidence indirect and observational.

Evidence for renal biopsies comes from diagnostic accuracy studies; they suffer however from verification bias, mainly because test
negatives do not undergo further work-up that helps identifying false positives. Evidence on side effects is based on case series.

There are credible estimates for PET scan; however, very few data exist for PET/CT for renal lesions. Studies suffer from a similar
verification bias as described for renal biopsies though and are of low quality. There is no direct evidence on the impact on patient related
outcomes for any of the diagnostic techniques. The GDG considered the evidence in favour of PET as too limited to justify a
recommendation on the issue.

Role of biopsies in active surveillance is unclear; in small lesions, biopsies are inaccurate, a difference should be made in text between
expectance management (in case of co-morbidities) and active surveillance that delay intervention. In case of active surveillance, no
biopsy has to be recommended. If the tumour grows, a decision to intervene is to be taken (active surveillance is cancelled).

The GDG considered that biopsies are too invasive to be used for active surveillance in patients with comorbidities, compared with their
added value.

Resource use The GDG advised to formulate a recommendation to limit the indications for follow-up, in order to reduce the risk of overuse.
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Recommendations ‘

e Contrast-enhanced multi-phasic abdominal CT is recommended for the diagnosis and characterization of patients with a renal mass. In case of
contraindication to iodine contrast injection, MRI can be used as an alternative.

e Contrast-enhanced multi-phasic abdominal CT or MRI are the most appropriate imaging modalities for renal mass staging prior to surgery.

e Foratumour=T2 or 2 N1 or M1 a contrast enhanced CT of the thorax is recommended.

e Bone scan is not routinely recommended in the absence of skeletal symptoms or elevated alkaline phosphatase.

e Brain imaging is not routinely recommended in the absence of symptoms.

e PET/CT is not routinely recommended in the diagnosis, staging and follow-up of renal cell carcinoma.

¢ Renal tumour biopsy (preferably with a coaxial technique) is recommended before ablative therapy and systemic therapy in the absence of previous
pathology.

Best Practices

The use of the current TNM classification system is recommended.

The use of grading systems and classification of RCC subtype is recommended.

The patient must have the opportunity to be fully informed about his condition, the treatment options, and consequences. Information should be correct,
communicated in a clear and unambiguous way and adapted to the individual patient. Patient preferences should be taken into account when a decision on
a treatment is taken. Special attention should be given to breaking bad news and coping with side effects.

Psychosocial support should be offered to every patient, from diagnosis on.
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3.2 Prognosis and prediction of treatment effectiveness

3.2.1 Peredictive and prognostic biomarkers for VEGF-targeted
therapy

Predictive biomarkers indicate whether a patient will benefit from a given
treatment. Prognostic biomarkers provide information about a patient’s likely
clinical outcomes with or without treatment.

The EAU guideline did not recommend the use of any molecular prognostic
marker for routine clinical use. Because this recommendation was not based
on a documented search we verified the evidence base of this
recommendation with an independent search. We found one high quality
systematic review by Funakoshi et al.?’ AMSTAR scores are given in
Appendix 3.

They classified biomarkers and their clinical validity and utility following a
level of evidence system on the basis of the criteria originally proposed by
Hayes et al. and revised by Simon et al.?> 22 ‘According to the scale,
Category A represents prospective randomized clinical trials designed and
powered specifically to address biomarker questions. Category B represents
prospective studies not primarily designed to address biomarker questions,
rather archive specimens for retrospective analysis of biomarkers. Category
C represents prospective, observational registry studies. Category D
represents retrospective, observational studies. Level | evidence is defined
as at least one study from Category A, or one or more studies from Category
B with consistent results. Level Il evidence includes at least one study from
Category B or two or more studies from Category C with consistent
results.’?!

‘Five predictive biomarkers, such as VEGF, interleukin (IL)-6, hepatocyte
growth factor (HGF), osteopontin, single nucleotide polymorphisms in IL-8,
satisfied Level Il evidence. IL-6 is the most corroborated predictive
biomarker based on its consistent predictive value in two different trials. The
prognostic value of biomarkers was assessed in 48 studies using the
archived specimens from clinical trials, prospective and retrospective
observational registries. Three biomarkers, including IL-8, HGF and
osteopontin, satisfied Level | evidence for PFS.?" They confirm the
conclusion of the EAU guideline that no biomarkers are ready yet for use in
routine clinical practice.
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Also the AUA guideline formulated a recommendation not to use biomarkers
in the follow-up, because of the absence of evidence concerning their
usefulness.

3.2.2 Prognostic systems and homograms

The EAU guideline recommended nomograms for metastatic renal cancer
but not for localised renal cancer. Because this recommendation was not
based on a documented search we verified the evidence base of this
recommendation with an independent search.

We found one systematic review of Sun et al.?* assessing the validity of
different prognostic systems. Amstar quality appraisal is given in Appendix
3. We performed an update of that review (search date 2010). We will
present the different types of prognostic systems in different subheadings,
starting from the review of Sun et al. and present the update of that review.

There is an increasing number of prognostic systems, as many groups seem
to prefer to develop their own prognostic system. However, only a minority
is externally validated on an independent population. This is very important
as it is the only way to evaluate transferability to a setting other than the one
on which the prognostic system was developed. Performance is likely to be
overestimated when assessed on the same populations that was used to
develop the prognostic system. Therefore we only report on systems that
have at least one external validation.

3.2.2.1 Metastatic disease

In the review of Sun et al.?* models were identified that apply exclusively to
patients with mRCC. At that moment, models were developed and internally
validated on patients undergoing cytokine therapy. None of those was
externally validated at that time on patients undergoing targeted therapy.

We did an update of the review, and only considered studies that did external
validations (this is a validation on a database that is different from the
database on which the prognostic system was developed) on metastatic
patients undergoing targeted therapy. We only selected de novo models if
at least one external validation study was available.

Heng et al.?® did an external validation comparing the Database Consortium
model (commonly denoted as the Heng model) with the Cleveland Clinic
Foundation (CCF) model, the International Kidney Cancer Working Group
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(IKCWG) model, the French model, and the Memorial Sloan-Kettering
Cancer Center (MSKCC) model. They found that all models had a similar
concordance index, ranging from 0.640 to 0.668.

Kwon et al.?8 included 106 patients with metastatic renal cell carcinoma who
were treated with sunitinib from April 2007 to July 2012 including 35 patients
who received systemic treatment before sunitinib and 71 that were naive to
systemic treatment. Patients were evaluated using the MSKCC and Heng
models. The application of the MSKCC and Heng risk criteria resulted in
stratification into 3 groups (favorable, intermediate, and poor risk) with
distinctly different overall survival (OS) curves (p<0.001 and p<0.001,
respectively), for the pretreated patients (p<0.001 and p<0.001,
respectively). The Heng model had slightly better discriminatory ability (chi?
=30.82, Harrell's C = 0.6895) than the MSKCC model (chi? = 25.13, Harrell's
C =0.6532).

Yu et al.?” did a validation and update of the MSKCC nomogram using
patients from a phase 2 sunitinib mRCC study (Renal EFFECT Trial). With
comparable patients characteristics and no significant difference in
progression-free survival (PFS 8.5 vs. 7.0 months; P=0.070) between the 2
arms of the phase 2 trial, the combined patient population (N=292) was used
to validate the existing nomogram. The overall concordance index was
0.615. Based on the decision curve analysis, the existing nomogram has
clinical utility when the probability of 12-month PFS exceeds 60%.

We excluded Karakiewich et al.?% 2° because the test population, that came
from an RCT, was a mix of patients receiving targeted therapy and cytokine
therapy.

3.2.2.2 Survival and freedom of recurrence before and after
nephrectomy

Sun et al.?* identified 2 models that can predict survival of RCC after
nephrectomy. The University of California, Los Angeles (UCLA), devised an
integrated staging system (UISS) for the prediction of survival in patients
with all stages of RCC. Validation studies reveal concordance indices
[c- indices] ranging from 58 to 86%. A multi-institutional collaborative group
of European and North American investigators developed two prognostic
models that address cancer-specific mortality based on variables that can
be obtained either before or after nephrectomy. These two models are
commonly known as the pre- and postoperative Karakiewicz nomograms.
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The Kattan nomogram, the Sorbellini nomogram, and the Leibovich model
focus on freedom from recurrence and recurrence free survival.

Tan et al.*° did a retrospective study on a total of 390 consecutive patients
who underwent nephrectomy for sporadic localized RCC in a tertiary
institution (1990-2006) with 65 months median follow-up. The Karakiewicz
nomogram, the Kattan nomogram, the Sorbellini nomogram and the
Leibovich model were compared in predicting survival outcomes (overall
survival, cancer-specific survival, and freedom from recurrence). Overall, the
Karakiewicz nomogram outperformed the Kattan nomogram, the Sorbellini
nomogram, and the Leibovich model, and showed higher adequacy and
concordance indices and improved clinical benefit relative to all other
nomograms.

Zastrow et al.3' did an external validation of the postoperative nomogram
developed by Karakiewicz et al. for prediction of cancer-specific survival. A
total of 1 480 consecutive patients with a median follow-up of 82 months
(IQR 46-128) were included into this analysis with 268 RCC-specific deaths.
Concordance between predictions of the nomogram and survival rates of
the cohort was 0.911 after 12 months, 0.909 after 24 months and 0.896 after
60 months. Comparison of predicted probabilities and actual survival
estimates with calibration plots showed an overestimation of tumour-specific
survival based on nomogram predictions of high-risk patients, although
calibration plots showed a reasonable calibration for probability ranges of
interest. Decision curve analysis showed a positive net benefit of nomogram
predictions for the patient cohort.

Gontero et al.3? performed a formal external validation of the preoperative
Karakiewicz nomogram for the prediction of cancer-specific survival (CSS)
using a large series of surgically treated patients diagnosed with organ-
confined or metastatic renal cell carcinoma (RCC). Patient population
originated from a series of retrospectively gathered cases that underwent
radical or partial nephrectomy between years 1995 and 2007 for suspicion
of kidney cancer. The original Cox coefficients were used to generate the
predicted risk of CSS at 1, 2, 5, and 10 years following surgery and
compared to the observed risk of CSS in the current population. A total of
3 374 patients were identified. Relative to the original development cohort,
the current sample population had a larger proportion of patients with
localized (40.0 vs. 26.3%, p<0.001) and non-metastatic (92.2 vs. 88.1%,
p=0.03) disease at presentation. Model discrimination for the prediction of
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CSS was 87.8% (95%Cl, 84.4-91.4) at 1 year, 87.0 % (95%CI, 84.4-89.5)
at 2 years, 84.7% (95%Cl, 82.3-87.1) at 5 years, and 85.9% (95%Cl, 83.2-
88.6) at 10 years. The relationship between predicted and observed CSS
risk was adequate in the calibration plot.

To assess the accuracy and generalizability of the pre- and postoperative
Karakiewicz nomograms for predicting cancer-specific survival (CSS),
Cindolo et al.®® included in a retrospective study 3 231 patients from
European and US centres, who were treated by radical or partial
nephrectomy for RCC between 1992 and 2010. Prognostic scores for each
patient were calculated and the primary endpoint was CSS. Discriminating
ability was assessed by Harrell's c-index for censored data. Calibration was
graphically explored. The median follow-up (FU) was 49 months. At the last
FU, 408 cancer-related deaths were recorded, Kaplan-Meier estimates of
CSS (with 95%Cls) at 5 and 10 years were 0.86 (0.84-0.87) and 0.77 (0.75-
0.80), respectively. Both nomograms discriminated well. Stratified c-indices
for CSS were 0.78 (95%CI 0.75-0.81) for the preoperative nomogram, and
0.84 (95%CI 0.82-0.87) for the postoperative one, with a significant
difference between the two values (P < 0.001). The calibration plots showed
no relevant departures from ideal predictions.

Suzuki et al.>* measured the predictive accuracy of the Kattan postoperative
nomogram for non-metastatic renal cell carcinoma in a Japanese
population. A total of 211 patients with stage T1-3 NO MO clear renal cell
carcinoma who underwent radical nephrectomy or nephron-sparing surgery
between 1991 and 2004 were included in this analysis. The concordance
index for RFS predicted by the Kattan nomogram was 0.735 (95%ClI: 0.734-
0.736). There was a slight discrepancy between the RFS predicted by the
Kattan nomogram and the likelihood of being recurrence-free at 5 years
according to the Cox analysis in the current patient population.

Santiago et al.®> 3¢ did a retrospective assessment of the clinical and
pathological variables of 305 patients treated with nephrectomy (partial or
radical) for renal cell carcinoma. Three models were used to predict RFS
(Kattan nomogram, Sorbellini model and Leibovich model), and three ones
to predict CSS: the University of California at Los Angeles Integrated
Staging System (UISS) model; the Stage, Size, Grade and Necrosis
(SSIGN) model and the Karakiewicz nomogram. Survival was estimated
using the Kaplan-Meier method. The predictive ability of the different scores
was evaluated using the Harrell concordance index. With a median follow-
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up of 50.7 months, 41 patients (15.1%) died of renal cell carcinoma and in
54 (19.9%) the disease progressed. The 5-years CSS and RFS rates were
84.9% and 77.5%, respectively. The c-indexes for RFS at 5 years were
0.626 for the Kattan nomogram and 0.696 for the Sorbellini model. The
Leibovich nomogram presented c-indexes for RFS at 1, 3 and 5 years of
0.807, 0.728 and 0.721 respectively. The c-indexes for CSS were 0.774,
0.773, 0.772, 0.760 and 0.760 at 1, 2, 3, 4 and 5 years respectively for the
UISS model, 0.831, 0.819 and 0.795 at 1, 3 and 5 years respectively for the
SSIGN nomogram, and 0.752, 0.753 and 0.767 at 1, 2 and 5 years
respectively for the Karakiewicz model.

Conclusions

e No biomarkers are ready yet for use in routine clinical practice and have
shown added value compared to existing prognostic systems.

o Different prognostic systems for metastatic disease such as the
database Consortium model (commonly denoted as the Heng model)
with the Cleveland Clinic Foundation (CCF) model, the International
Kidney Cancer Working Group (IKCWG) model, the French model, and
the Memorial Sloan-Kettering Cancer Center (MSKCC) model have a
similar accuracy when validated in an external population.

e The pre- and postoperative Karakiewicz nomograms for predicting
cancer-specific survival (CSS) were validated on several large
databases.
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Other considerations
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Factor Comment

Balance between clinical benefits Prognostic systems for metastatic disease are used for treatment decisions related to systemic therapy. Clinical

and harms
base of these.

added value of prognostic systems for localised disease is less clear, as no treatment decisions are taken on the

Quality of evidence

Existing prognostic systems were externally validated. For metastatic disease, validation studies did not find

important differences in the validity of those nomograms. Pre- and postoperative Karakiewicz nomograms for
predicting cancer-specific survival (CSS) were validated on several large databases, their added value compared to

TNM stage alone remains uncertain.

Recommendations ‘

e Prognostic systems are recommended in the metastatic disease.

¢ Inlocalized disease, the use of integrated prognostic systems or nomograms can be considered for prognosis in addition to TNM.

¢  No molecular prognostic marker is currently recommended for routine clinical use.

3.3 Treatment of localized renal cancer

Localized renal cancer is defined as T1-T2 NO MO tumours. However, T3
tumours are included in some recommendations. In such case, we clearly
mentioned T3 in the recommendation.

3.3.1 Surgery

First, the value of the surgical management of localized renal cancer (radical
or partial nephrectomy) versus nonsurgical management was evaluated in
a systematic review (MacLennan et al. 2012)%" reported by the EAU
guideline. This systematic review reported results obtained by a matched-
pair population study (Zini et al. 2009)* that compared surgical treatment of
pT1a patients (n=430) with non-surgical management (observation or active
surveillance; n=1 545). According to this study, 5-year cancer-specific
mortality was lower in patients with surgical intervention than in those with
nonsurgical management (4.4% vs. 12.4%) (very low level of evidence).

However, an indication bias weakened this observation, since the
surveillance group members were indicated for this intervention and were
not randomly allocated to it. Besides, surveillance patients were older (mean
age: 73 vs. 61.4 years) and probably more frail and less likely to be suitable
candidates for surgery. The median follow-up duration was higher for the
non-surgical group (50 months vs. 16 months). Other methodological flaws
such as uncertain disease status in the surveillance group (indicated by
failing to measure and control for two of the main prognostic confounders,
i.e. Fuhrman grade and histologic cell type) make it difficult to draw a
definitive conclusion about this comparison.

Update
The additional search did not yield any randomized study on this topic.
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Conclusions

e There is some evidence that surgery in localized RCC patients
(including T1a patients) leads to a lower 5-year cancer specific mortality
than observation or active surveillance.

Recommendation
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Strength of Level of
Evidence

Recommendation

e Surgery with curative intent is recommended in the patients with localized renal tumour. Strong

Very low

3.3.1.1 Nephrectomy

Radical nephrectomy vs. partial nephrectomy (nephron-sparing
surgery)

In 2010, the IKNL working group stated that radical nephrectomy, as
described by Robson?, is no longer the gold standard for the treatment of
small (< 7 cm) renal cell carcinomas (consensus based recommendation).
Consequently, IKNL recommended partial nephrectomy for T1a tumours (<
4 cm) including a surgical margin of unaffected tissue (macroscopically
normal-appearing parenchyma).

Moreover, IKNL recommended that nephron-sparing treatment is performed
(if technically possible) in the case of a (functional) monokidney with renal
cell carcinoma. The threshold of 4 cm is not applied here. Their advice is
based on one comparative study and 4 case series.

In the same way, the EAU guideline recommended partial nephrectomy in
patients with T1a tumours, but also in patients with T1b tumour, whenever
technically feasible.

According to the evidence summarized in this guideline, the oncological
outcomes following open partial nephrectomy are at least as good as open

a Including early ligation of the renal veins to prevent the spread of tumour cells
via tumour emboli; excision of the kidney, adrenal gland, perirenal tissue, and

radical nephrectomy and should be the preferred option when technically
feasible.

However, in some patients with localized RCC, partial nephrectomy is not
suitable because of:

e  tumour growth;
e tumour is in an unfavourable location;
e significant deterioration of a patient’s general health.

In these situations, the curative therapy remains radical nephrectomy, which
includes removal of the tumour bearing kidney. Complete resection of the
primary tumour by either open or laparoscopic surgery offers a reasonable
chance of curing the disease.

These recommendations stem from the update of two systematic reviews
reporting either oncological outcomes (MaclLennan et al. 2012)¥ or
perioperative and Quality of Life outcomes (MacLennan et al. 2012).%°
Overall, the body of evidence includes 2 RCTs (Van Poppel et al. 2011, Yu
et al. 2010)*% 4! and 23 comparative studies. The only retrieved RCT,
performed by Van Poppel et al. (2011), was a multicentre RCT of partial
nephrectomy versus radical nephrectomy for T1-T2 renal cancers.

Gerota's fascia; extensive lymph node dissection with removal of the para-
aortal and paracaval nodes, from the crus of diaphragm to the aortic
bifurcation (lymphadenectomy).
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Unfortunately, the study was impaired by significant limitations (including
premature closing of the study due to poor accrual, a change in protocol,
and being significantly underpowered) (MacLennan et al. 2012).3” The
results from the intention-to-treat analysis showed a lower overall survival
for partial nephrectomy compared with radical nephrectomy, although this
difference becomes non-significant when the analysis was restricted to the
targeted population of RCC patients and those who are clinically and
pathologically eligible. Given such methodological weaknesses and
uncertainty, the results from this study should be interpreted with caution
(MacLennan et al. 2012).%7 Yu et al. (2010) conducted a study comparing
open partial nephrectomy and open radical nephrectomy, obtaining similar
oncological outcomes at a minimum of 5 years. The risk of bias of Yu et al
(2010) was not evaluated because Chinese was the language of the paper.

Update

The search for the update yielded one systematic review (Kim et al. 2012)*?
and one RCT (Scosyrev et al. 2014).43

The review published by Kim et al (2012)*> compared partial and radical
nephrectomy for localized renal tumours. The authors reported three meta-
analyses pooling data from 21, 21 and 9 studies for all cause and cancer
specific mortality, and severe chronic kidney disease, respectively. In the
first meta-analysis, the authors studied all-cause mortality from 21 studies
comparing partial nephrectomy and radical nephrectomy. The risk reduction
for all-cause mortality was estimated to be 19% in favour of partial
nephrectomy (HR=0.81, 95%CI 0.76 to 0.87, 1>=49%, p<0.00001). The
second meta-analysis aimed to compare cancer-specific mortality between
radical and partial nephrectomy. For the purpose of this comparison, 21
studies were included. Compared to radical nephrectomy, nephron-sparing
surgery was correlated with 29% decreased likelihood of cancer-specific
mortality (HR=0.71, 95%CI 0.59 to 0.85, 12>=63%, p<0.0002). Finally, 9
observational studies were included to show 61% of risk reduction in severe
chronic kidney diseases in patients treated with partial nephrectomy
(HR=0.39, 95%CI 0.33 to 0.47, 1>=87%, p<0.00001). These results need to
be interpreted with caution due to the low quality of the supportive evidence
and the significant heterogeneity across studies. Most groups relied on
retrospective institutional data from historical cohort or on case-control study
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designs. Only one RCT was included (Van Poppel et al. 2011) also suffering
from methodological limitations.

Later, Scosyrev et al. (2014)* used data from the EORTC randomized trial
30904 (Van Poppel et al. 2011) to evaluate the impact of both surgical
interventions on kidney function, using estimated glomerular filtration rates
as measure for the outcome. Three levels of renal dysfunction were defined:
moderate renal dysfunction (eGFR <60), advanced kidney disease (eGFR
<30), and kidney failure (eGFR <15). For each treatment arm, the results
were reported on the basis of the lowest recorded follow-up eGFR (intent-
to-treat analysis). Authors randomly assigned patients with small renal mass
(<5 cm) and normal contralateral kidney to nephron-sparing surgery group
(n=268) or to radical nephrectomy group (n=273). The glomerular filtration
rate (eGFR; millilitres per minute per 1.73 m?) was estimated at a median
follow-up of 6.7 years. Moderate renal dysfunction was higher in patients
group treated by radical nephrectomy (RN) than those treated by partial
nephrectomy (PN) (RN: 85.7% vs PN: 64.7%, p<0.001). No statistical
differences were observed between the two groups for the rate of advanced
kidney disease (RN: 10.0% vs PN: 6.3%, ns) and kidney failure (RN: 1.5%
vs PN: 1.6%, ns). The beneficial impact of nephron-sparing surgery on
eGFR did not result in improved survival over a median follow-up of 9.3
years for all-cause mortality.

Conclusions

e There is evidence from observational studies that nephron-sparing
surgery is superior to radical nephrectomy in terms of all-cause
mortality, cancer-specific mortality and emergence of severe chronic
kidney diseases.

e There is evidence from one RCT with methodological flaws that
nephron-sparing surgery compared with radical nephrectomy
substantially reduced the incidence of moderate renal dysfunction stage
(eGFR<60) without impact on the incidence of advanced kidney disease
(eGFR <30) or the incidence of kidney failure (eGFR <15). The
beneficial impact of nephron-sparing surgery on eGFR did not result in
improved survival for all-cause mortality.
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Other considerations
Factor Comment
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Balance between clinical benefits and Partial nephrectomy (nephron-sparing surgery) is a more conservative technique than radical nephrectomy
harms offered to patients with RCC. However, there is conflicting evidence regarding the clinical benefits of partial
nephrectomy compared to radical nephrectomy. One RCT shows that radical nephrectomy offers higher 10-year
overall survival rates (Van Poppel et al. 2011) while the meta-analyses of observational studies concluded that

partial nephrectomy was superior.

Quality of evidence

The level of evidence is very low because of the significant limitations of the only one available RCT (including

premature closing of the study due to poor accrual, a change in protocol, and being significantly underpowered)**-
47 and the great heterogeneity in pooled studies in the meta-analyses of observational studies. There is conflicting
evidence from the RCT and the observational studies. The overall level of evidence is assessed as being of very

low quality.

Recommendations Strength of Level of
Recommendation Evidence
e Partial nephrectomy is recommended in patients with T1a renal tumours. Strong Very low
e Partial nephrectomy should be favoured over radical nephrectomy in patients with T1b renal tumour, Strong Very low
whenever technically feasible.

Long-term outcomes of partial nephrectomy (PN) and radical
nephrectomy (RN) in localized tumour RCC

Search results

Long-term outcomes are measured at a follow-up of more than 5 years.
Because RCTs do not have a follow-up long enough to answer this question,
comparative studies were included whatever the design. The selection of
the literature (see Appendix 2.2.3) leads to include 1 RCT and 8
retrospective cohort studies.

Evidence
Overall survival

e 8-year overall survival

Tan et al. (2012)®® retrospectively analysed a national US database
including patients with single renal tumour (<4 cm) in early-stage (T1a)

treated by partial or radical nephrectomy by either an open or laparoscopic
approach. The difference in 8-year overall survival was in favour of PN
(A (95%Cl): 15.5 % points (5.0-26.0), p<0.001).

e 10-year overall survival

One RCT“ and 3 retrospective cohort studies,® 4% %0 reported 10-year
overall survival. Van Poppel et al.*? randomly assigned patients with solitary
T1-T2 NO MO renal tumour (< 5 cm) in partial or radical nephrectomy surgical
treatment group. The authors found a 10-year survival rate of 75.2 % and
79.5% in PN group and RN group, respectively. Conversely, the three
retrospective cohort studies reported a benefit in 10-year survival rate in
favour of PN. The retrospective cohort presented by Daugherty et al. (2014)
and including localised RCC patients aged from 20 to 44 years with a small
tumour size (= 4 cm), 10-year overall survival was 94% in patients treated
with PN and 89.7% in those treated with RN.*® Another cohort including
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localized pT1-3a RCC patients showed a benefit in 10-year survival rate in
patients treated with elective PN in comparison with RN (ePN 74,6% vs RN
67.7%, log rank, p<0.001).5° There is no more benefit in 10-year survival
rate when RN is compared with imperative PN (iPN 57,5% vs RN 67.7%, log
rank, p<0.001). Finally a retrospective matched analysis also showed a
benefit in 10-year overall survival rate in favour of PN (PN 7.9% vs RN
68.8%).%¢ All these retrospective studies suffer from lack of quality in the
study design (long period of analysis with change in the surgical techniques,
differences in patients characteristics in the compared groups, lack of taking
into account of confounding parameters...).

Cancer specific survival

e 10-year cancer specific survival

The previous mentioned cohort of patients by Daugherty et al. (2014)*°
estimated that PN offers a better 10-year cancer-specific survival than RN
(PN 100% vs RN 98.3%). This benefit is also shown in cohort from a single
institution in Germany including patients with solid renal lesions (PN 95.8%
vs RN 84.4%, log-rank test p< 0.05).%" These two studies present all the bias
inherent to retrospective design.

e 15-year cancer specific survival

The last cohort measured additionally 15-year cancer specific survival rate
and indicated that the rate is in favour of PN (PN 95.8% vs RN 77.9% (log-
rank test p<0.05).

Non-cancer-related mortality

The above retrospective matched analysis also presented advantage in PN
when compared with RN in term of 10-year non-cancer-related mortality (PN
27.1% vs RN 30.6%). 38

Recurrence rate

Stewart et al. (2014) made an evaluation of the National Comprehensive
Cancer Network and American Urological Association Renal Cell Carcinoma
Surveillance Guidelines.%? Therefore, the authors retrospectively analysed
the occurrence of recurrence in 2 181 low risk patients with MO sporadic
RCC (pT1Nx-0) treated by surgery in one institution. They found RN had
significantly higher recurrence rates compared with PN at all locations
except for the abdomen (10-year recurrences rate: Any PN 12.4% vs RN

Renal cancer in adults 31

14.5%, p=0.074; Abdomen PN 10.4% vs RN 6.3%, p=0.009, Chest PN 1.1%
vs RN 5.3%, p<0.001, Bone PN 0.8% vs RN 2.7%, p<0.001, Other PN 0.8%
vs RN 2.5%, p<0.001). However, these results must be interpreted with
caution because tumours in the PN group were less aggressive (i.e. more
frequent papillary histology, more patients with stage of pT1a, smaller
median tumour size and less sarcomatoid differentiation).

Progression rate

Van Poppel et al. (2011) provided an estimation of the 10-year progression
rate in favour of RN when compared to PN (rate (95%CI: PN 4.1% (1.7-6.5)
vs RN 3.3% (1.2-5.4), Gray'’s test p=0.48).4°

Cardiovascular events

A retrospective study including four European tertiary care centres studied
the 10-year cardiovascular events rate in 1 331 patients with T1a-T1b NO
MO and with normal preoperative function.5®* The 10-year cardiovascular
events rate was higher in RN group than in PN group (PN 20.2% vs RN
25.9%, p=0.001). Caution is required because the availability for other
potential confounders is limited due to the retrospective design and the 2
groups were unbalanced for clinical characteristics and cardiovascular
profile.

Conclusions

e There is conflicting evidence between the sole RCT and the eight cohort
studies. However, all retrospective studies pointed out that oncological
outcomes (survival, recurrence rate, progression rate) and
cardiovascular events were in favour of partial nephrectomy. Matched
cohort design allows observational study to deal with some
confounders. However, other design in observational studies were
included raising concerns related to unmeasured confounding effects by
indication.

e Long-term outcomes analysis does not allow modifying the
recommendation made in the previous sections based on the short and
intermediate term outcomes. Therefore, no additional recommendation
is put forward.
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Techniques of radical nephrectomy

The EAU guideline advocated laparoscopic radical nephrectomy for patients
with T2 tumours and localized renal masses not treatable by nephron-
sparing surgery to obtain better outcomes such as shorter hospital stay and
convalescence time, lower analgesic requirement and lower peri-operative
blood loss. The evidence comes from 1 RCT (Peng et al. 2006)% and 2
comparative studies (Hemal et al. 2007, Gratzke et al. 2009).%% % Low event
rates were reported and no difference in complications was observed. The
operation time was significantly shorter in the open nephrectomy arm. The
post-operative QoL scores were similar between the two groups. No RCTs
assessed oncological outcomes of laparoscopic vs. open radical
nephrectomy. However, a prospective cohort study (Hemal et al. 2007)%
and retrospective database reviews of low methodological quality (Gratzke
et al. 2009, Brewer et al. 2012, Sprenkle et al. 2012)5%% 57. %8 found similar
oncological outcomes for laparoscopic vs. open radical nephrectomy. Five-
year overall survival, cancer specific survival and 5-year recurrence rate did
not differ following one or other approach.

Two RCTs (Desai et al. 2005%°, Nambirajan et al. 2004%°) and quasi-RCT
(Nadler et al. 2006)®' compared transperitoneal versus retroperitoneal
laparoscopic radical nephrectomy. Both retroperitoneal and transperitoneal
approaches had similar oncological outcomes. During the studies period, no
cancer-specific deaths were reported by Nadler et al. (2006)%" and no
difference in all-cause deaths rate between the two approaches was
reported by Desai et al. (2005)%°. No positive surgical margins were recorded
in the 3 trials. Metastatic events did not occur in 2 studies (Nambirajan et al.
2004% and Nadler et al. 2006%") but 4 cases were observed by Desai et al.
(2005)*° respectively 1 of 52 for retroperitoneal group and 3 of 50 for
transperitoneal group. No evidence of a difference in intraoperative blood
loss (ml) and in analgesic requirement (mg morphine equivalent) was found
in the three studies. Between the 2 surgical approaches, Nambirajan et al.
(2004)%° reported no statistically significant difference in the number of
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patients needed a blood transfusion. Conflicting results related to operative
time and length of stay were found. Nambirajan et al. (2004)%° and Nadler et
al. (2006)8" found no difference in operative time (min) between
retroperitoneal and transperitoneal laparoscopic radical nephrectomy while
retroperitoneal approach was associated with shorter total operative time in
Desai et al. (2005)%° (respectively, 150 versus 207 minutes, p=0.001).
Hospital length of stay was statistically significantly lower using the
transperitoneal approach in Nadler et al. (2006)8" whereas no difference was
shown in the 2 other RCTs.

IKNL suggests that the extent, the size of the tumour and the experience of
the urologist determined the choice between a transperitoneal and an
extraperitoneal (translumbar) radical nephrectomy. This intervention should
be preferably performed in a specialised treatment centre. Seven
comparative studies and two case series support the recommendations
formulated by IKNL.

Update

The additional search did not yield any additional meta-analysis, systematic
review or RCTs.

Conclusions

e Laparoscopic radical nephrectomy is associated with shorter hospital
stay and convalescence time, lower analgesic requirement and lower
peri-operative blood loss compared to open surgery.

e Oncological outcomes (five-year overall survival, cancer specific
survival and 5-year recurrence rate) for T1-T2a tumours are equivalent
between laparoscopic and open radical nephrectomy.

e Transperitoneal LRN is equivalent to retroperitoneal LRN in terms of
length of stay, intraoperative blood loss and analgesic requirement.
However, retroperitoneal approach allows a shorter operative time than
transperitoneal approach.
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Other considerations

Factor Comment

Balance between clinical Laparoscopic technique is a less invasive procedure to perform in selected patients who cannot be treated with nephron-
benefits and harms sparing surgery. Retroperitoneal RN approach allows lower operative time than transperitoneal approach.

Quality of evidence Only one RCT compared laparoscopic radical nephrectomy to open surgery. The risk of bias of this RCT is unclear. The
3 RCTs comparing retroperitoneal versus transperitoneal laparoscopic radical nephrectomy showed some limitations,
inconsistency and imprecision.

Recommendations Strength of Level of
Recommendation Evidence
e When partial nephrectomy is not an option for T1 and T2 renal carcinoma, radical nephrectomy should be Strong Low
performed.
e If technically feasible, laparoscopic technique is preferred above open surgery when radical nephrectomy Weak Moderate
is required.
e Laparoscopic radical nephrectomy should not be performed in patients with T1 tumours for whom partial Strong Very low

nephrectomy is indicated.

e Laparoscopic radical nephrectomy is recommended for patients with T2 tumours and localized renal Strong Low
masses not treatable by nephron-sparing surgery.

Techniques for partial nephrectomy In addition, 2 meta-analyses of small series reported by EAU showed
EAU guideline retrieved nine comparative studies showing that: comparable peri-operative outcomes between robotic or pure laparoscopic
partial nephrectomy. A shorter warm ischemia time for robot-assisted partial
nephrectomy was also reported.

EAU guideline concluded that partial nephrectomy can be performed, either
with an open, pure laparoscopic or robotic-assisted approach, based on

e Laparoscopic partial nephrectomy and open partial nephrectomy
resulted in comparable progression-free survival and overall survival
when performed in centres with laparoscopic expertise.

e Post-operative mortality events were similar whereas the blood loss surgeon’s expertise and skills. In line with EAU, IKNL, based on expert
was generally lower with the laparoscopic approach, which often opinion, recommended that laparoscopic partial nephrectomy should only
requires however, a longer operative time. be performed in centres with extensive experience and expertise with the

e Retroperitoneal and transperitoneal laparoscopic partial nephrectomy relevant treatment.

were found to have similar peri-operative outcomes.
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Update

The update of the evidence yielded three systematic reviews (Zheng et al.
2013, Ren et al. 2014 and Froghi et al. 2013)%%* that included non-
randomised observational studies (case-control, cohort studies,
retrospective studies).

In 2013, Zheng et al. performed a meta-analysis on the available literature
on the long-term oncological outcome of laparoscopic (LPN) versus open
partial nephrectomy (OPN). Three case control and three cohort studies
were included in the meta-analysis including 555 patients operated by LPN
and 940 by OPN. There was no significant difference between the two
methods in 5-year overall survival (4 studies, OR=1.83, 95%Cl 0.80 to 4.19,
12=32%, p=0.15), 5-year cancer specific survival (4 studies, OR=1.09,
95%CI 0.62 to 1.92, 1>=0%, p=0.75) and 5-year recurrence free survival (5
studies, OR=0.68, 95%CI 0.37 to 1.26, 1*=0%, p=0.22). The authors
concluded that there was no difference in long-term oncological outcomes
between laparoscopic and open partial nephrectomy for treatment of
localized renal tumours.

Ren et al. (2014) selected eight retrospective studies to compare
transperitoneal approach vs. retroperitoneal laparoscopic partial
nephrectomy. None of the included studies reported recurrence or survival
rates. After the pooling of studies, retroperitoneal laparoscopic partial
nephrectomy had a lower estimated blood loss (5 studies, SMD =0.403 ml,
95%CI 0.015 to 0.791, 1’=74.9%, p=0.042) and a shorter length of hospital
stay (6 studies, WMD =0.94 days, 95%CI 0.61 to 1.26, 1>=46.3%, p<0.001)
than transperitoneal approach. There were no significant differences
between the two methods in other operative outcomes (operative time, warm
ischemia time, serum creatine level), surgical complications (overall
complication rate, intra or postoperative complications rate, open
conversion rate) or positive margin. Higher heterogeneity in pooled studies
must be noted.
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Comparison of robotic and laparoscopic partial nephrectomy for small renal
tumours (< 4cm, T1a) was performed by Froghi et al. (2013) using a meta-
analysis of 6 recent comparative studies. No statistically significant
difference were found between the two techniques in terms of estimated
blood loss (WMD =46.13 ml, 95%CI -12.01 to 104.26, 1>=87%, p=0.12),
operative time (WMD =0.5 min, 95%CI -24.02 to 25.02, 1>=59%, p=0.97),
warm ischemia time (WMD =-5.76 min, 95%CI -15.22 to 3.70, 1>=96%,
p=0.23), length of stay (WMD =-0.15 day, 95%CI -0.38 to 0.09, 1>=0%,
p=0.22) and overall complications rate (WMD =-0.01, 95%CI -0.05 to 0.06,
[’=0%, p=0.84). The authors concluded to no difference between the two
methods despite multiple studies reporting better perioperative outcomes for
the robotic partial nephrectomy. However, RCT and long-term oncological
data are needed to confirm these results.

Conclusions

e There is evidence that long-term oncological outcomes are comparable
between laparoscopic and open partial nephrectomy for localized renal
tumours.

e There is some evidence that retroperitoneal LRN is superior to
transperitoneal approach in terms of operative time, blood loss and
length of stay.

e There is some evidence that robotic partial nephrectomy in patients with
small renal tumours is equivalent to LRN.
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Other considerations
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Factor Comment

Balance between clinical benefits Laparoscopic approach offers a less invasive intervention than open surgery. Because no difference in long-term

and harms
partial nephrectomy.

oncological outcomes was observed, laparoscopic partial nephrectomy can be considered as a safe alternative to open

All publications concerning the robotic techniques are very recent (from 2008) and do not allow long-term outcomes
evaluation. In addition, no RCT on the topic is available.

The comparison between off-clamp and complete hilar control during partial nephrectomy is not conclusive in terms of
postoperative complication rate and positive margin rate due to the sensitive analysis of the evidence. Better renal
function can be obtained by off-clamp procedure but with a higher risk of blood transfusion. This benefit must be
interpreted with caution because of inconsistency.

Quality of evidence

The overall level of evidence is low because of a lack of RCTs and the high heterogeneity between studies.

Recommendation

Level of
Evidence

Strength of

Recommendation

e Partial nephrectomy can be performed, either with an open or laparoscopic approach, the latter being Strong

preferably performed in centres with laparoscopic expertise.

Very low

3.3.1.2 Associated procedures
Adrenalectomy

Ipsilateral adrenalectomy is not recommended by the EAU when there is no
clinical evidence of invasion of the adrenal gland. This advice is based on
one prospective non-randomized study comparing the outcomes of radical
or partial nephrectomy with or without ipsilateral adrenalectomy. IKNL also
stated that routine removal of the adrenal gland during radical tumour
nephrectomy is no longer justifiable. However, IKNL suggested the
adrenalectomy may be beneficial in cases of abnormal findings by CT or
large, upper-pole tumours. However, it is doubtful whether adrenalectomy
improves survival in these settings. Their recommendations stem from 3
pieces of evidence. Firstly, two case series and one comparative study
showed an association between adrenal metastases and primary tumours

in the upper pole of kidney. Secondly, three comparative studies and three
case series support adrenalectomy when suspicious adrenal gland is found
by preoperative CT or by macroscopic assessment during the surgery.
Finally, three comparative studies and one case series concluded that
adrenalectomy has no effect on prognosis for patients with advanced kidney
disease.

Update

The additional search yielded one systematic review. Su et al. (2012)%
performed a meta-analysis on the available literature about the comparison
between adrenalectomy and adrenal-sparing radical nephrectomy in RCC
treatment. The authors did not find statistically significant differences
between the two procedures in overall survival (4 studies; HR=0.89, 95%ClI
0.67 to 1.19, 1>=80%, p=0.43), 5-year cancer specific survival (8 studies, OR
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=1.06, 95%CI 0.79 to 1.44, 1>=73%, p=0.69) or risk of ipsilateral adrenal
metastases in upper pole tumour (9 studies, OR =1.11, 95%CI 0.83 to 1.47,
I>=16%, p=0.50). Results of this meta-analysis must be interpreted with
caution because of the lack of RCTs and the great heterogeneity between
studies.

Conclusions

¢ Routine removal of the adrenal gland during tumour nephrectomy does
not provide advantage in terms of overall survival or 5-year cancer
specific survival.

Other considerations

Factor Comment

Balance between clinical benefits Because solitary adrenal metastasis is extremely rare (<1%), adrenalectomy must be limited to patients with clinical

and harms evidence. Detection of adrenal metastases by CT or MRI prior surgery is easily feasible (sensitivity of CT and MRI
ranges from 88% to 100% and specificity ranges from 40% to 99%).
Quality of evidence Because of the lack of RCTs and imprecision, the level of evidence is very low.

Recommendation Strength of Level of

Recommendation Evidence

¢ Routine removal of the adrenal gland during (partial or radical) nephrectomy is not recommended in the Strong Very low
absence of clinical evidence of invasion of adrenal gland.
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Lymph node dissection

EAU guideline did not recommend lymph node dissection in localized
tumours without clinical evidence of lymph node invasion. However, lymph
node dissection can be performed for staging purposes or local control in
patients with clinically enlarged lymph nodes. These recommendations are
based on 1 systematic review (Bekema 2013),%¢ 3 narrative reviews and 7
case series. Bekema et al. (2013) retrieved 1 RCT (Blom 2009)¢” and 5 non-
randomized studies and concluded that there was no significant difference
in adverse events and in 5-year overall survival between radical
nephrectomy with or without lymph node dissection in patients with locally
advanced RCC cT3-T4 NO MO. No meta-analysis of trials was performed
because of a high heterogeneity between studies.

IKNL recommended that lymphadenectomy should not be performed
routinely. In addition, lymphadenectomy has only diagnostic value in
patients with renal cell carcinoma. Consequently, it is useful for prognostic
purposes only. This advice stems from the same RCT (Blom 2009),%” 3
comparative studies and 2 case series.

Update

The additional search did not yield any additional meta-analysis, systematic
review or RCTs.

Conclusions

e In patients with localized disease and no clinical evidence of lymph
node metastases, no survival advantage of a lymph node dissection in
conjunction with a radical nephrectomy was demonstrated.

e In patients with localized disease and clinically enlarged lymph nodes,
the survival benefit of lymph node dissection is unclear. In these cases,
lymph node dissection can be performed for staging purposes.
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Other considerations

Factor Comment

Balance between clinical Lymph node dissection does not provide advantage to patients with locally advanced RCC cT3-T4 NO MO.

benefits and harms

Quality of evidence The only RCT included suffers from several methodological limitations (lack of blinding, more than 10% missing data in
intervention group). Other included comparative studies and case series provided low quality of evidence for lymph node
dissection outcomes.

Recommendations Strength of Recommendation Level of Evidence

e Lymph node dissection (lymphadenectomy) should not be performed routinely in patients Strong Low
with a localized renal tumour without clinical evidence of lymph node invasion.

e In patients with clinically enlarged lymph nodes, lymph node dissection can be performed Weak Low
for staging purposes or local control.

Embolization Update
Before a routine nephrectomy, there is no benefit in performing tumour The additional search did not yield any additional meta-analysis, systematic
embolization. This technique can be useful in a metastatic setting for review or RCTs.

palliative purposes (see section 3.5 Palliative care).

Recommendation Strength of Recommendation Level of Evidence

e Embolization is not routinely recommended before a nephrectomy. Strong Low
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3.3.2 Management of RCC complicated with caval thrombus

EAU guideline recommended excision of the kidney tumour and caval
thrombus in patients with non-metastatic RCC. This advice is based on one
systematic review including 5 non-comparative retrospective studies to
assess different surgical strategies in non-metastatic RCC and 1 case series
assessing the opportunity of performing surgery in patients with venous
thrombus.

The surgical approach and technique used for the removal of a thrombus of
the inferior vena cava is determined by the cranial extent of the tumour
thrombus. To ensure optimal care, IKNL advocates that patients with a
supradiaphragmatic tumour thrombus are treated in a centre with expertise
in cardiopulmonary surgical-technical protocols. This recommendation
stems from eight case series and two comparative studies.

Other considerations

Factor Comment
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Update

The additional search did not yield any additional meta-analysis, systematic
review or RCTs.

Conclusions

e Based on limited evidence, thrombectomy must be considered in
patients with non-metastatic RCC.

Balance
benefits and harms

between clinical There is evidence that radical nephrectomy associated with complete thrombectomy reduces the impact of tumour
thrombus in renal vein or inferior vena cava on survival.

Quality of evidence
level of evidence.

No RCT is available. The body of evidence only consists of comparative studies and cases series leading to a very low

Recommendations Strength of Level of
Recommendation Evidence
e Excision of the kidney tumour and caval thrombus is recommended in patients with non-metastatic renal Strong Very low
cell carcinoma.
e To ensure optimal care, patients with a supradiaphragmatic tumour thrombus should be treated in a Strong Very low

treatment centre with expertise in cardiopulmonary surgical-technical protocols.
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3.3.3 Alternative to surgery

The incidence of kidney cancer is increasing at a rate of 2-3% per year
worldwide.®® The rising incidence is largely attributable to the increased
detection of small renal masses.®® Nevertheless, small renal masses grow
slowly in most cases and only 1 to 2 % of masses progress to metastatic
disease.®® 70 In addition, half of small renal masses are detected in patients
older than 65 years of age.® Surgical management in patients = 75 years is
not associated with a better overall survival’”' because those patients died
mostly of a competing cause.®® For those patients, active surveillance may
be considered as a treatment option. Active surveillance is defined as ‘the
initial monitoring of tumours that show clinical progression during follow-up’.
Active surveillance should be distinguished from watchful waiting approach
that is a less intensive type of follow-up with fewer tests relying more on
changes in patient’s symptoms to decide if treatment is needed.”?

Other considerations

Factor Comment
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EAU guideline recommended proposing active surveillance in the elderly
and/or comorbid patients. The advice stems from nine comparative studies
showing that active surveillance offers equal oncological outcome at short
and intermediate term in selected patients.

Update

The additional search did not yield any additional meta-analysis, systematic
review or RCTs.

Conclusion

e Based on limited evidence, active surveillance of small renal mass in
older and/or comorbid patients offers satisfactory oncological outcomes
and does not affect mortality rate.

Balance

benefits and harms management.

between clinical There is evidence that, in older patients, active surveillance is associated with an overall survival comparable to surgical

Quality of evidence

No RCT is available. The body of evidence is composed only of comparative studies leading to a low level of evidence.

Costs (resource allocation)

Active surveillance in patients with small renal mass is a cost-effective alternative to immediate cryoablation.”

Recommendation

Strength of

Evidence

Level of
Recommendation

e Active surveillance of small renal masses can be offered in selected groups patients: frail elderly and/or Weak Low

patients with comorbidity.
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3.3.3.2 Ablative therapy
Cryoablation and radiofrequency ablation

There is no long-term follow-up data (safety) available either for
laparoscopic and percutaneous cryoablation nor for radiofrequency ablation.

Due to the low quality of the available data, EAU made no recommendation
about the use of radiofrequency ablation and cryoablation in renal cancer.
In the elderly and/or comorbid patients with small renal masses and limited
life expectancy, radiofrequency ablation and cryoablation can be offered.
This advice is based on nine comparative studies and 1 case series.

IKNL recommended cryoablation or radiofrequency ablation in patients with
tumours <4 cm for whom partial nephrectomy does not seem technically
possible, renal-sparing treatment is necessary and/or when the comorbidity
of the patient is a risk factor for other surgery. In addition, cryoablation and
radiofrequency ablation should only be performed in centres with extensive
experience and expertise with the relevant treatment. These
recommendations stem from 3 narrative reviews, 1 comparative study and
1 case series.

Update

The additional search yielded one meta-analysis regarding cryoablation
(Klatte et al. 2014)" and 1 RCT (Guan et al. 2012)7% comparing microwave
ablation versus partial nephrectomy (retrieved from a systematic review of
Katsanos et al. 2014).7

Klatte et al.”* performed a meta-analysis of 13 retrospective, non-
randomized, observational studies comparing laparoscopic cryoablation
with laparoscopic (robot-assisted) partial nephrectomy. Laparoscopic
cryoablation procedure had a significant increased risk of local tumour
progression (10 studies, RR =9.39, 95%CI 3.83 to 22.99, 12=0%, p<0.0001)
and metastatic progression rate (10 studies, RR =4.68, 95%CI 1.88 to 11.64,
1>=0%, p=0.001) in comparison with laparoscopic (robot-assisted) partial
nephrectomy. However, laparoscopic cryoablation was associated with
shorter operative time (12 studies, WMD =35.45 min, 95%CI 17.01 to 53.88,
12=93.1%, p<0.001), lower evaluated blood loss (12 studies, WMD
=130.11ml , 95%CI 94.57 to 165.66, 1>=84.8%, p<0.001), length of stay (12
studies, WMD =1.22 days, 95%CI 0.58 to 1.86, 12>=90.8%, p<0.001) and a
lower risk of overall complications (12 studies, RR =1.82, 95%CI (1.22 to
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2.72), 12=59.2%, p=0.003), urological complications (10 studies, RR =1.99,
95%CI 1.10 to 3.63, 1>=45.2%, p=0.024) and non-urological complications
(10 studies, RR =2.33, 95%CIl 1.42 to 3.84, 1°=6.5%, p=0.001).

In order to compare partial nephrectomy surgery (PN) to microwave ablation
(MWA), Guan et al. (2012)75 included 102 patients with a solitary, unilateral,
solid renal mass up to 4 cm. Patients were randomly assigned in PN (open
(n=19) or laparoscopic (n=35)) or in MWA (open (n=20) or laparoscopic
(n=28)). The median follow-up was 32 months (range: 24-54) and 36 months
(range: 25-66) respectively for MWA and PN. Median length of stay (in days
(range) MWA 15 (13-26) vs. PN 19 (10-47), p=0.7566) and median operative
time (in minutes (range) MWA 148 (117-273) vs. PN 154 (60-277),
p=0.0955) were similar in both groups. Estimated blood loss (mean + SD
138.3+69.4 vs PN 465.9 £ 577.1, p=0.0002) and complication rates (MWA
6/48 vs. PN 18/54, p=0.0187) were significantly lower in the MWA group.
Two incomplete ablations were detected in the MWA group on 1-month CT
scan. A percutaneous re-ablation was performed in these 2 patients and no
evidence of disease was found at last follow-up (41 and 50 months,
respectively). For patients with pathologically confirmed RCC, 3-year
recurrence-free survival rate did not differ significantly between the 2 groups
(PN 96.6% (95%CI: 78.0-99.6) vs. MWA 90.4% (95%Cl: 65.3-97.6),
p=0.4650). Disease-specific survival was 100% in each group. Renal
function was assessed by the serum creatinine concentration and the
estimated glomerular filtration rate (eGRF). At follow-up, there was no
difference in eGFR (mean + SD ml/min/1.73 m? MWA: 120.6 + 28.4 vs PN
107.5 + 53.4, p=0.13) but a significant lower serum creatinine rate was
measured in the MWA group (mean + SD pymol/| MWA 58.9 + 9.7 vs PN 90.1
+ 29.2, p<0.0001). The authors concluded that MWA yield to equivalent
oncologic, surgical and functional outcomes than PN. Nevertheless, there is
a need of additional research with multicentre design, longer follow-up and
broader inclusion criteria for patients.
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Conclusions

e Despite improved perioperative outcomes, laparoscopic cryoablation
leads to worse oncological outcomes such as local tumour progression
and metastatic progression.

e Microwave ablation leads to equivalent oncologic, surgical and
functional outcomes than partial nephrectomy and offers a gain in terms
of estimated blood loss and complication rate.

Other considerations

Factor Comment

Balance between clinical Benefits offered by cryoablation in terms of perioperative outcomes are attenuated by the increased risk in oncological
benefits and harms outcomes (local tumour progression and metastatic progression).

Quality of evidence The overall level of evidence for the pooling estimation is low because of heterogeneity, lack of RCT, and imprecision.

Recommendation Strength of Level of

Recommendation Evidence

e Radiofrequency ablation and cryoablation can be a treatment option in a selected group of patients: frail Weak Very low
elderly and/or comorbid patients with small renal masses. For other patients groups, partial nephrectomy
is recommended.




KCE Report 253

3.3.4 Adjuvant treatments
3.3.4.1 Search results

EAU guideline did not perform a systematic review for adjuvant treatments.
Consequently, we performed a systematic review from 2009. EAU guideline
and IKNL (having done a comprehensive search until 2009) were used as
source of RCTs for evidence published before 2009.

The systematic search yielded four RCTs”’8° and 5 RCTs were retrieved
from EAU guideline.?'-8% IKNL provided 3 additional RCTs.%¢-%° In addition, 2
studies were found by handsearching.®> ' As a whole, the retrieved
evidence was related to adjuvant treatment of nephrectomy. As adjuvant
treatment, 1 RCT considered hormones,®' 2 RCTs used chemotherapy,® %
4 other RCTs dealt with immunotherapy’ 8 87 8 and 1 RCT studied
adoptive immunotherapy.8® Combination of both chemotherapy and
immunotherapy was studied in two RCTs.””:8" Finally, vaccine was included
in4 RCTS.78’ 84, 85, 89

3.3.4.2 Evidence
Radiotherapy

Radiotherapy was studied as adjuvant therapy to nephrectomy in RCC
patients in 5 old RCTs.% 929 We only report on the most recent RCT
because radiotherapy has markedly changed over the time. Moreover, the
results of Kjaer et al. must also be interpreted with caution as patients
included in this RCT were recruited between 1979 and 1984. No recent RCT
was found on the topic.

Postoperative radiotherapy in stage Il and Ill renal adenocarcinoma was
tested as adjuvant treatment after nephrectomy en bloc.%¢ Sixty-four patients
were randomized to receive radiotherapy in four fractions per week (target:
50 Gy, 1650 reu, 90 TDF+ 15% in 20 fractions of 2.5 Gy) or no further
treatment. No benefit in relapse rates and in survival for patients with renal
adenocarcinoma was observed when postoperative radiotherapy delivered
to kidney bed and regional lymph nodes was used in comparison with
observation. In addition, a huge complication rate was reported in the
radiotherapy group (44%). Among those, five patients died from Rx-induced
complications. Protocol violations and differences in Rx technics between
the two participating centres were reported.

Renal cancer in adults 43

Hormones

Adjuvant medroxyprogesterone acetate (MPA) after radically resection of a
renal cancer was compared to no adjuvant treatment in 120 Italian patients
without metastasis.®® Hormone therapy (500 mg MPA) was administered
during 1 year. No statistically significant difference in 5-year survival rate
was reported (treatment with MPA: 67.1% vs control: 67.3%). Therefore, the
authors did not support adjuvant MPA to radical nephrectomy in non-
metastatic renal cancer.

Chemotherapy

UFT is combination of tegafur (1-[2-tetrahydrofuryl]-5-fluorouracil) and 5-
fluorouracil (5-FU) and was tested in 66 low-stage RCC patients as adjuvant
therapy after transperitoneal radical nephrectomy in comparison with no
adjuvant therapy.®® No effect on recurrence after 5 years and no
improvement of the 5-year cancer specific survival was found.

One small size RCT comparing thalidomide and observation in patients who
underwent complete resection of locally advanced RCC was performed in
46 patients (Anderson Cancer Center — Texas — USA).8° Probabilities of
recurrence free survival (RFS) at 2-year and 3-year were in favour of
observation group (% (SD) observation vs thalidomide 69.3% (9.7) vs 47.8%
(10.4) and 69.3% (9.7) vs 28.7% (9.7), respectively). The 2- and 3-year
cancer specific survival were similar in the 2 groups (% (SD) observation vs
thalidomide 82.4% (8.0) vs 82.6% (7.9) and 75.5% (9.9) vs 76.7% (9.3),
respectively). Dose reduction of thalidomide due to adverse events was
needed in 62% of the patients. Number of patients discontinuing the
thalidomide treatment because troublesome toxicity was not clearly
mentioned in the trial. The authors concluded that adjuvant thalidomide
therapy did not improve the 2- and 3-year RFS rates or cancer-specific death
rate in high-risk RCC that underwent complete resection nephrectomy.

Immunotherapy and adoptive immunotherapy

Cytokines as adjuvant treatment of nephrectomy in RCC were tested in four
trials.79’ 82, 87, 88

Pizzocaro et al. used rIFN-a2b (recombinant interferon alfa-2b) as adjuvant
treatment to nephrectomy in 247 non-metastatic RCC patients (Robson

stage Il and Ill or T3 NO MO, T3b NO MO or T2/3 N1-3 MO) in comparison
with no adjuvant treatment.?® The authors found no advantage in 5-year



44 Renal cancer in adults

overall survival (HR (95% IC) = 1.040 (0.671-1.613), log-rank test p=0.861)
orin 5-year event-free survival (HR (95% IC) = 1.412 (0.927-2.149), log-rank
test p=0.107). In addition, a high toxicity rate was found (55.8% of rIFN-a2b
patients group).

The role of adjuvant IFN-a after complete resection of locally extensive RCC
was studied in 283 patients randomly assigned in natural lymphoblastoid
IFN-a (IFN-a-NL) and observation after surgery.®” No improvement was
found in median survival (IFN-a-NL 7.4 years vs obs. 5.1 years, log-rank
p=0.09) or in median recurrence-free survival (IFN-a-NL 3.0 years vs obs.
2.2 years, log-rank p=0.33). The authors of this RCT concluded that IFN-a-
NL did not provide a benefit for patients with locally or regionally extensive,
completely resected RCC.

The third RCT including 69 patients with a median follow-up of 22 months
compared high-dose bolus IL-2 and observation after completely resected
advanced RCC at high-risk for recurrence.®? The trial failed to show any
significant advantage to postoperative systemic IL-2 regarding 2-3-year
disease free survival (DFS) or overall survival (OS). In addition, a large
proportion (88%) of patients treated with IL-2 experienced grade 3 or grade
4 toxicities. For this reason, the study was terminated early leading to
underpowered statistical analysis.

Hinotsu (2013)"® found no improvement in progression-free survival
(p=0.456, log-rank test) or in OS (p=0.150, log-rank test) after administration
of IFN-a to patients with stage Il or Il RCC for 1-year after radical
nephrectomy in comparison to those only observed. However, the peak
hazards of progression free survival might be delayed by about 6 months in
IFN-a group. Treatment was suspended in broad large proportion of patients
(44/50). Among those, 21 stopped the treatment for adverse events (see
evidence table 29). This study however was underpowered (n=100)
because of the slow recruitment of patients.

Adoptive immunotherapy refers to “the transfer of anti-tumour reactive cells
to the tumour-bearing host which will directly or indirectly mediate the
regression of the tumour”.% Tumour-Infiltrating Lymphocytes (TILs) are a
type of white blood cell found in tumours and implicated in the killing of
tumour cells. TILs were used in the 90’s by Figlin et al. as adoptive
immunotherapy in metastatic RCC patients previously treated with
nephrectomy.8® The authors failed to demonstrate any improvement in
response rate or survival when riL-2 plus CD8+ (TIL) was used in
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comparison with rIL-2 plus placebo. The RCT was prematurely terminated
because of the lack of efficacy. Moreover, 33 out of 72 patients did not
received the TIL treatment due to cell processing failure.

Because both study populations and interventions were very heterogeneous
we decided not to pool the results.

Immuno-chemotherapy

Atzpodien et al. (2005)8" and Aitchison et al. (2014), 7! in two separated
RCTs, studied triple combination therapy (5-FU, INF-a and IL-2) as adjuvant
therapy after nephrectomy compared to observation. Both studies included
patients at high risk of recurrence after surgery (203 and 309, respectively
for Atzpodien et al. 2005 and Aitchison et al. 2014). The two trials failed to
show any statistically significant benefit for the postoperative adjuvant
immune-chemotherapy in terms of DFS or OS. Moreover, the treatment is
associated with significant toxicity. No pooling of data was performed
because the presentation of the results was too different between the two
trials.

Vaccines

Active specific immunotherapy (ASI) is a treatment strategy using a vaccine
prepared with patient’s tumour cells. The aim of this vaccination is to attempt
to boost the host's immune response against its own tumour.2* ASI was
tested in 120 patients that have previously underwent radical nephrectomy
and staging lymphadenectomy.®* Patients were randomized to ASI
treatment or no adjuvant treatment. ASI treatment did not show any
advantage in 5-year DFS or 5-year OS despite an increase in the reactivity
to autologous tumour.

Adjuvant autologous renal tumour cell vaccine was also tested by Jocham
et al.8 in 379 patients. At 5-year follow-up, the hazard ratio for tumour
progression was 1.58 (95% IC 1.05-2.37) in favour of the vaccine (p=0.0204
long-rank test). In subgroup analysis according to the tumour stage, the
advantage of vaccine for 5-year progression-free survival was only noted in
T3 tumours (5-year PFS: T2 tumour vaccine 81.3% vs control 74.6%,
p=0.216, log-rank test, T3 tumour vaccine 67.5% vs control 49.7%, p=0.039,
log-rank test). The 5-year progression-free survival was also in favour of
vaccine group (77.4% vs 67.8% for vaccine group and no adjuvant therapy
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group respectively, p=0.0204). Quality of life assessed by QLQ-C30 was
similar in both groups.

Another type of autologous renal tumour cell vaccine was tested in 118
centres in North America and Europe. Therapeutic vaccine was derived from
vitespen (HSPPC-96), a heat-shock protein (glycoprotein 96)-peptide
complex purified from tumour cell. Seven hundred-twenty-eight patients at
high risk of recurrence after nephrectomy for RCC were randomized to
receive this vaccine or to be observed without other treatment. The vaccine
did not offer any advantage in terms of recurrence-free survival or OS. Three
patients discontinued the treatment because of treatment-related adverse
events. Main limitations of the trial were a large implication of the sponsor in
trial design and outcome assessment, the fact that eligibility criteria were not
accurately checked leading to a large number of dropouts (17%).

The attenuated vaccina virus modified vaccina Ankara (MVA) delivers a
tumour antigen 5T4 that is expressed, amongst others, in carcinomas of
kidney.”® A RCT including 732 metastatic clear RCC patients tried to
compare MVA-5T4 to placebo in combination with either IL-2 or IFN-a or
sunitinib as adjuvant treatment after nephrectomy.”® This trial was
prematurely terminated because there was no prospect of demonstrating a
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significant survival benefit. The intermediate analysis after a median follow-
up of 12.9 months did not show any statistical significant difference in OS,
progression-free survival, objective response rate between MVA-5T4 and
placebo groups.

Targeted therapy

A very recent published trial (ASSURE) tested sorafenib and sunitinib as
adjuvant therapy in patients with locally advanced RCC at high risk of
recurrence.’” The authors concluded that neither sorafenib nor sunitinib
offers benefits above or beyond placebo.

Conclusions

e Adjuvant therapies after nephrectomy in non-metastatic RCC such as
radiotherapy, chemotherapy, immunotherapy (cytokines or vaccine) or
immuno-chemotherapy did not show any improvement in disease free
or overall survival.

e Significant toxicity was generally associated with these adjuvant
treatments.

Factor Comment

Balance
benefits and harms

between clinical The balance is clearly negative because of the absence of benefit and the significant toxicity of adjuvant treatment.

Quality of evidence The quality of evidence is very low.

One study on the role of vaccines is very underpowered.

Targeted therapy as adjuvant treatment is out-of-scope of the current guideline. However, a recent published trial (ASSURE) tested sorafenib and sunitinib as
adjuvant therapy in patients with locally advanced RCC at high risk of recurrence.®” The authors concluded that neither sorafenib nor sunitinib offers benefits

above or beyond placebo.

Recommendation

Level of
Evidence

Strength of

Recommendation

e Adjuvant therapy is not recommended outside clinical trials.

Strong Very low
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3.4 Treatment of local recurrence/ metastases
3.4.1 Cytoreductive surgery
3.4.1.1 Search results

EAU guideline did not perform a systematic review for the cytoreductive
surgery. We performed a systematic review from 2009 to retrieve evidence
on this topic. EAU guideline and IKNL were used as sources of RCTs for
evidence published before 2009. Based on the systematic search, no RCT
related to surgery in RCC patients with local recurrence or metastases was
found. IKNL guideline provided 2 RCTs.% % EAU guideline did not provide
any additional trials.

The two trials however had immunotherapy as comparison, which is not the
recommended standard of care.

3.4.1.2 Evidence

We found two trials with same eligibility criteria, treatments and design.

Flanigan et al.® studied whether prior nephrectomy affects survival in
metastatic RCC patients treated with IFNa-2b. Therefore, 241 patients with
good SWOG performance status (0 or 1) were randomized in 2 treatment
groups (radical nephrectomy + IFNa-2b or IFNa-2b alone). This trial showed
that nephrectomy followed by IFNa-2b resulted in longer survival than IFNa-
2b alone (median survival (95%CIl): nephrectomy + IFNa-2b 11.1 (9.2-16.5)
vs IFNa-2b alone 8.1 (5.4-9.5)) and 1-year survival probability nephrectomy
49.7% vs IFNa-2b 36.8%, p=0.012). Response rate was similar in both
groups. The two groups were not well balanced for performance status.
Performance status of 1 was overrepresented in IFNa-2b alone group.
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However, the imbalance with respect to performance status did not affect
the results.

Eighty-five metastatic RCC patients with good WHO performance score (0
or 1) were randomized to radical nephrectomy + IFNa-2b or IFNa-2b alone.*®
No significant difference in response rate were found between the 2 groups.
However, patients that underwent nephrectomy prior immunotherapy had
longer time to progression (HR (95%Cl): 0.60 (0.36 to 0.97), p=0.04) and
longer duration of survival than those that received only IFNa-2b (HR
(95%Cl): 0.54 (0.31 to 0.94), p=0.03). Median survival improved from 7
months in IFNa-2b alone group to 17 months in nephrectomy prior
immunotherapy.

These two RCTs were also mentioned in a systematic review dealing with
immunotherapy for advanced renal cell cancer'® and in a combined
analysis.'®! Pooling estimation for remission rate did not show any difference
between patients who underwent prior nephrectomy and those treated with
IFN-a alone [Peto OR (95%Cl): 1.45 (0.56 to 3.75), 1>=0.0%, p=0.44].%°
However, the combined analysis presented a lower risk of death in the first
year for patients treated with IFN-a combined with nephrectomy than for
those without nephrectomy [Peto OR (95%CI): 0.53 (0.34 to 0.83), 1=0.0%,
p=0.006]. ' The authors concluded than the benefit of nephrectomy is
probably larger than the benefit resulting from IFN-a. They also performed
a subgroup analysis based on performance status leading that this
parameter had greater importance for prognosis than therapy.'%

Conclusion

¢ Radical nephrectomy in combination with IFN-a improves the survival at
1 year in patients with mRCC and good performance status.
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Factor Comment

Balance
benefits and harms

between clinical There are a proven effect on risk of death and on overall survival but no proven effect on time to progression.

Quality of evidence

There is evidence from two trials of low quality (no allocation concealment) with immunotherapy as comparison group,

which is not considered the standard of care anymore. Evidence that cytoreductive treatment is beneficial in the current

setting is therefore indirect.

Recommendation

Level of
Evidence

Strength of

Recommendation

Cytoreductive nephrectomy can be considered in patients with metastatic renal cell carcinoma. Weak Low

3.4.2 Local therapy of metastases in mRCC

Authors of EAU guideline performed a systematic review over relevant
interventions for local therapy of metastases in mRCC. The interventions
taken into consideration were either metastasectomy or various
radiotherapy modalities. They found 16 non-randomized comparative
studies related to local therapies of RCC-metastases in various organs. The
quality of these studies was very low (high risk of bias associated with non-
randomization and retrospective design, sample attrition, selective
reporting...). Therefore, EAU guideline did not make general
recommendation and stated that the decision to resect metastases has to
be taken for each site, on a case-to-case basis according to performance
status, risk profiles, patient preference and alternative techniques to achieve
local control. In addition, the EAU guideline proposed to offer for symptom
relief, in individual cases, stereotactic radiotherapy for bone metastases and
stereotactic radiosurgery for brain metastases.

Update

The literature search did not yield any additional systematic review, meta-
analysis or RCT related to metastasectomy or radiotherapy in adult patients
with mRCC.

Conclusions

e Due to the lack of well-designed trial, no recommendation can be made
over local therapy of metastases in mRCC.

3.4.3 Systemic treatments
3.4.3.1 Introduction

The systemic treatments such as chemotherapy, immunotherapy, targeted
agents or various combinations of these 3 treatments are discussed in this
section. Targeted therapy drugs are chemotherapy able to attack specifically
cancer cells by acting in the carcinogenesis process.'%? As a result, targeted
therapies do less damage to normal cells than usual chemotherapy. Three
types of targeted therapies are available: enzyme inhibitors, apoptosis-
inducing drugs and angiogenesis inhibitors. Because of their particular
mechanism of action, targeted therapies tend to have different (and often
less severe) side effects than usual chemotherapy.'%?

EAU guideline'® no longer considers chemotherapy and immunotherapy as
standard systemic treatment for mRCC as it is surpassed by the more
powerful targeted therapies. The EAU guideline recommended that
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chemotherapy, as monotherapy, should not be considered as effective in
patients with mRCC. In addition, the authors stated that monotherapy with
IFN-a or high-dose bolus IL-2 should not routinely be recommended as first-
line therapy in mRCC. Therefore, evidence related purely to chemotherapy
and immunotherapy is only discussed in appendix (see section 7. Additional
evidence).

3.4.3.2 Targeted therapy

EAU guideline performed a systematic review (SR) on this topic. However,
the material was not retrievable. Therefore, Cancer Care Ontario guideline
was used. This guideline, published in 2009, was related to the use of
inhibitors of angiogenesis in patients with inoperable locally advanced or
metastatic RCC. The authors of the guideline assessed the evidence
published between 2009 and 2013 (Cancer Care Ontario guideline
update).'%* Therefore we choose to adapt this guideline. During the update,
seven SR were identified.'®'"" Only Coppin et al. (2010)'% is presented in
our review because the seven other SRs provided no additional RCTs. From
Coppin (2010)'%, 30 publications were identified. Additional 34 papers were
found during the updating process of Coppin et al. (2010).'% Among those,
18 were reported in the Cancer Care Ontario guideline update.'®* Papers
related to dose issues were not considered in our review. All these
publications together reported 25 RCTs.

Cancer Care Ontario guideline 2009 stated that immunotherapy with or
without cytoreductive nephrectomy is no longer the standard of care in
patients with inoperable locally advanced or metastatic RCC. They based
their advice on evidence of important clinical benefit for agents that inhibit
angiogenesis in this patient population. Regarding the tyrosine kinase
inhibitors, the authors recommended that:

e Sunitinib is recommended as first-line therapy for appropriate patients
with favourable to intermediate-risk disease.

e Sorafenib should be considered as a treatment option in patients who
progress following initial immunotherapy.

These recommendations are based on 2 RCTs published as a full text in a
peer journal''? 3 and 1 RCT published as an abstract.''*

The guideline analysed bevacizumab as monoclonal antibody for renal
cancer patients with metastases. Based on 3 RCTs''5""7, they concluded
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that ‘bevacizumab combined with interferon-alpha (IFN-a) reduces the risk
of disease progression or death by 35% as first-line therapy in patients with
favourable - and intermediate-risk disease’. This benefit appears potentially
inferior to the benefit associated with sunitinib, and in light of the associated
toxicities of IFN-a therapy, bevacizumab combined with IFN-a was not
recommended. Data do not support the use of single-agent bevacizumab,
and therefore bevacizumab alone was also not recommended’.

Finally, the guideline addressed the issue of Mammalian Target Of
Rapamycin (mTOR) inhibitors. Evidence on temsirolimus and everolimus
was retrieved. Based on 1 RCT, the authors recommended temsirolimus as
first-line therapy for patients with poor-risk disease.!'® Everolimus was
recommended as second- or third-line therapy in patients previously treated
with sunitinib, sorafenib, or both (based on Motzer 2008)."°

The review performed by Coppin (2010) retrieved 16 RCTs related to
targeted therapies in RCC patients. These ftrials are reported in 30 peer
reviewed publications (list of publications is available in appendix). The
authors concluded that:

e For untreated patients with advanced kidney cancers of the clear-cell
subtype

0 Tyrosine kinase inhibitors

Compared to IFN-a sc, oral sunitinib caused more frequent major
remissions in patients with no prior drug therapy and most with a
predicted survival over 12 months. On average, sunitinib was
associated with extra 4.6 months of survival. However, sunitinib
caused more diarrhoea, high blood pressure, and skin problems
than IFN-a whereas IFN-a caused more fatigue.

0 Monoclonal antibodies

Oral sunitinib provided similar benefits than bevacizumab [V
alternating with IFN-a IV. However, the combined treatment gave
more side effects and was less convenient because of the route of
administration.

mTOR

e Temsirolimus IV was associated with longer survival and better quality
of life than IFN-a in untreated patients with poor predicted survival.

e For patients previously treated with drug therapy
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(0]

Following initial IFN therapy

Compared to placebo, sorafenib improved quality of life and
delayed disease growth.

Following initial targeted therapy with tyrosine kinase inhibitors
(sunitinib or sorafenib)

Compared to placebo, daily oral everolimus delayed cancer
growth. No remission or improvement quality of life was observed.
Survival seems to be similar but survival interpretation is made
difficult because everolimus was latter given to placebo patients.

e For patients with advanced kidney cancers of the non-clear-cell
subtypes

Primary studies regarding tyrosine kinase inhibitors (sunitinib or
sorafenib) did not consider non-clear-cell RCC. According one study
considering non-clear-cell RCC, temsirolimus may improve survival and
progression-free survival in non-clear cell tumours in comparison with
interferon.'2°

Update

We give hereafter a short description of the different studies identified in the
update. We will then give an overview of the evidence from the different
sources for first, second and third line treatment, together with the side
effects of the different treatments.

e Tyrosine kinase

SORAFENIB

(0]

Sorafenib + AMG 386 versus Sorafenib + placebo

One RCT tested the tolerability and anti-tumour activity of a
combination of AMG 386 plus sorafenib with placebo plus sorafenib
in 152 previously untreated patients who have clear cell mRCC."?’
AMG 386 is a recombinant peptide Fc fusion that neutralizes the
interaction between a receptor (Tie2) and lignad (angiopoietin 1 or
angiopoietin 2). Results did not show any advantage in terms of
objective response rate or in terms of PFS (HR for AMG + sorafenib
versus placebo + sorafenib: 0.88 (95%Cl, 0.60 to 1.30; p=0.52)).
Serious adverse events (= 3 according to the grading using the
National Cancer Institute Common Terminology) were observed in

Renal cancer in adults

49

66%, 73% and 86%, respectively in patients group treated with
AMG 386 10 mg/kg once weekly or 3 mg/kg once weekly and
placebo, respectively. A limitation of the study was the very small
sample size due to high discontinuation rates in all arms of the
study. Only 19 patients continued the treatment. The most common
reasons reported for discontinuation were disease progression and
adverse events.

Sorafenib versus tivozanib

Motzer et al. (2013a)'?? compared tivozanib and sorafenib in 517
clear cell mMRCC patients. Thirty percent of the included patients
were treatment-naive and 70% received prior treatments as
immunotherapy, chemotherapy or hormonal therapy. The authors
concluded that tivozanib improved PFS compared with sorafenib
(overall PFS HR (95%Cl): 0.797 (0.639 to 0.993), p=0.042). During
the stratified analysis, the PFS was in favour of tivozanib in
treatment-naive patients, when ECOG Performance Status = 0.
No difference in PFS was observed in patients with prior treatment
formRCC, ECOG Performance Status = 1 and when patients were
stratified according to MSKCC prognostic group. No differences in
objective response rate and overall survival were observed
between patients treated with tivozanib and those treated with
sorafenib. The proportion of patients with at least one treatment-
emergent adverse event was high in both groups (91% in tivozanib
arm vs 97% in sorafenib arm) with a different safety profile
(hypertension and dysphonia were more common in tivozanib
compared with sorafenib and hand-foot syndrome and diarrhoea
in sorafenib compared with tivozanib).

SUNITINIB

(o}

Sunitib versus pazopanib

Motzer et al. (2013b)'?® compared pazopanib with sunitinib in 1 110
clear-cell mRCC patients no previously treated with systemic
therapy. PFS was not inferior in patients treated with pazopanib
compared to those treated with sunitinib [HR (95%CI): 1.05 (0.90
to 1.22)]. Overall response rate was in favour of pazopanib when
assessed by independent review committee (pazopanib 31% vs
sunitinib 25%, p=0.03). However, the overall survival was similar in
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both arms [HR (95%) 0.91 (0.76 to 1.08)]. Safety profile was
different between treatment arms (sunitinib provided a higher
incidence of fatigue, hand-foot syndrome and thrombocytopenia
while pazopanib had a higher incidence of increased levels of
alanine aminotransferase). Better quality-of-life was observed in
pazopanib patients group than in sunitinib patients group (in 11 of
14 HRQoL domains).

CEDIRANIB

Only one randomized placebo controlled trial in 75 adults with
metastatic or recurrent clear cell RCC or adenocarcinoma compared
cediranib with placebo.'?* After 12 weeks, mean percentage change
from baseline in tumour size was in favour of cediranib (-20%)
compared with placebo (+20%, p < 0.0001). Duration of the trial was 12
weeks. After that period, switching to cediranib was allowed leading to
caution when interpreting the prolonged PFS in cediranib group
[HR=0.45 (95%CI 0.26 to 0.76, p=0.017]. Diarrhoea (74%),
hypertension (64%), fatigue (58%) and dysphonia (58%) were most
common reported adverse events in cediranib arm.

TIvOzZANIB

A discontinued trial compared tivozanib with placebo in inoperable
mRCC patients, not treated previously with VEGF pathway-targeted
therapy (other systemic treatment were allowed).'?® After 12 weeks,
significantly more patients were free of progression with tivozanib
compared to those receiving placebo (respectively in 49% vs 21%,
p=0.001). PFS was significantly longer in tivozanib arm in comparison
with placebo arm (median PFS (95%Cl): 10.3 months (8.1 to 21.2) vs
3.3 months (1.8 to 8.0), p=0.01). However, this benefit has to be
interpreted with caution since 24/57 patients switched from placebo to
tivozanib because of disease progression.

DovITINIB

Dovitinib was compared with sorafenib in an open-label RCT including
570 clear cell mRCC patients who received one previous VEGF-
targeted therapy and one previous mTOR inhibitor.'?® No difference in
PFS, OS or Karnofsky deterioration was reported between the two
treatment arms. In addition, dovitinib did not provide any benefit in
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quality-of-life in comparison with sorafenib as third-line targeted
treatment.

Mammalian target of rapamycin (nTOR)
TEMSIROLIMUS VERSUS SORAFENIB

Seven hundred and one mRCC patients with progressive disease while
receiving first-line sunitinib were randomized to temsirolimus IV or to
oral sorafenib.’” PFS and ORR were not statistically significantly
different between the 2 treatment groups. OS was in favour of sunitinib
(HR (95%CIl): 1.31 (1.05 to 1.63), p=0.01). This advantage was also
found in subgroup analyses according to prior nephrectomy, longer
duration of prior sunitinib, clear-cell histology, MSKCC intermediate risk,
age<65 years, male sex, normal hepatic function, normal baseline
lactate dehydrogenase. The authors concluded that temsirolimus did
not demonstrate any efficacy advantage compared with sorafenib as
second-line therapy after disease progression on sunitinib.

TEMSIROLIMUS + BEVACIZUMAB VERSUS IFN + BEVACIZUMAB

The combination of temsirolimus and bevacizumab was compared with
the association of IFN and bevacizumab as first-line therapy in 791 clear
cell mRCC patients.'?® Temsirolimus/bevacizumab was not superior to
IFN/bevacizumab for PFS (HR (95%Cl): 1.1 (0.9 to 1.3), p=0.8) or ORR
(RR adjusted (95%Cl): 1.0 (0.8 to 1.3), p=1.0) even when stratification by
prior nephrectomy, MSKCC prognostic group, age, sex or geographic
region. In addition, no benefice was observed in OS (HR (95%Cl): 1.0
(0.9 to 1.3), p=0.6) or in quality-of-life (no clinical difference in mean
score measured with FKSI-15, FKSI-DRS, EQ-5D, EQ-VAS). The
safety profiles are consistent with those observed when agents were
used in monotherapy. Hypercholesterolemia, rash, mucosal
inflammation, stomatitis, hyperglycaemia and peripheral oedema were
significantly (p<0.001) more frequent in temsirolimus/bevacizumab arm
while pyrexia, neutropenia and myalgia were significantly (p<0.001)
more frequent in IFN/bevacizumab arm.



KCE Report 253 Renal cancer in adults 51

Overview of evidence

Table 8, Table 9 and Table 10 report the body of evidence according to the
first, second and third lines of treatment. When available, acronym of the
trial is used to refer to the RCT unless the trial is referred by the first author’'s
name of the primary publication. These tables present the last results
published for PFS, OS and ORR. Interim results are therefore not presented.
In Appendix 7, we report additional evidence regarding adverse events of
targeted therapies (see section 7.3.).

Detailed evidences tables are available in Appendix 5, the review of Coppin
et al.’% or Cancer Care Ontario guideline update* according the source of
RCT.
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e  First-line treatment
Table 8 presents an overview of main oncological outcomes when targeted therapy are used as first-line treatment.

Table 8 — Overview of progression free survival (PFS), overall survival (OS), overall response rate (ORR) and quality of life (QoL) of targeted therapy
in metastatic renal cell carcinoma used as first-line treatment

Study ID Intervention(s) Comparator(s) Tumour type Outcomes
MSKCC risk score MSKCC risk score

1. Targeted therapy vs cytokine

Escudier 2009a2° Sorafenib IFN CC mRCC ':";395(7 120,86 (0.61-1.27): 520,50
Low risk: 53.6% Low risk: 51.1% Naive ORI(R (%; )=0.88 (0.61-1.27); p=0.
Intermediate risk: 45.4% Intermediate risk: 47.8% 5.2vs9.7:ns
High: 1% High: 0%
Missing: 0% Missing: 1.1%
SUTENT Sunitinib IFN CC mRCC E'I:?SQS"/ 120,54 (0.45.0.64): 0<0.001%
Motzer 200713 Low risk: 38% Low risk: 34% Naive 0s (95%C1)=0.54 (0.45-0.64); p<0.
Cella 2008130 Intermediate risk: 56% Intermediate risk: 59% HR (95%Cl)=0.82 (0.67-1.00); p=0.049
Castellano 20093 High: 6% High: 7% gg%ti:i:/ec;)m
132 iacing: 09 iscing: 09 °
Cella 2010 Missing: 0% Missing: 0% 31 vs 6: p<0.05
Motzer 200933 HRQoL
Patil 201273 = FKSI-DRS scores: Sunitinib 29.90 vs IFN
Cella 2014135 27.52; p<0.0001132
= Subgroup analysis in European
population: '3’

FKSI-DRS, FKSI, EQ-5D (utility score)
FACT-G total score, FACT-G
social/family, emotional, functional are in
favour of Sunitinib (p<0.05) but no
significantly statistically different in
FACT-G physical and EQ-VAS

Q-TWiST"3

=  TOX (number of days spent with grade 3
or 4 toxicity): sunitinib 36 vs IFN 9,
difference (95%Cl): 27 (18-37)
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Twist (number of days spent without
symptoms of disease progression or
toxicity treatment): sunitinib 317 vs IFN
166, difference (95%Cl): 151 (118-180)
REL (mean number of days spent in
relapse): sunitinib 269 vs IFN 365,
difference (95%Cl): -96 (-126-56)

GLoBAL-ARCC
Hudes 2007136
Dutcher 2009120
Yang 201037
Zbrozek 2010138
Alemao 2011139
Maroto 201140

Temsirolimus

Low risk: 69%
Intermediate risk: 31%
High: 0%

Missing: 0%

or

IFN + Temsirolimus
Low risk: 76%
Intermediate risk: 24%
High: 0%

Missing: 0%

IFN alone All tumour types
Low risk: 76% Naive
Intermediate risk: 24% Poor risk

High: 0%

Missing: 0%

PFS

0s

Median progression free survival in
months'36

IFN 3.1 (2.2-3.8)

Temsirolimus 5.5 (3.9-7.0)

IFN + temsirolimus 4.7 (3.9-5.8)
Temsirolimus vs IFN; p <0.05

No result for combination arm'20
Temsirolimus arm, clear cell vs other: 5.5
(C13.8-7.1) mo vs 7.0 (Cl 3.9-8.9)
IFN-a arm, clear-cell vs other: 3.7 (CI
2.5-4.6) mo vs 1.8 (Cl 1.6-2.1) mo
HR (TEM vs IFN-a) Clear-cell: 0.76
(0.60-0.97) Other: 0.38 (0.23-0.62)

IFN vs temsirolimus'3¢

HR (95%CI)= 0.73 (0.58-0.92);p=0.008
IFN vs temsirolimus + IFN

HR (95%CI)= 0.96 (0.76-1.20);p=0.70
No result for combination arm'20
Temsirolimus arm, clear cell vs other:
10.7 (Cl 8.5-13.0) mo vs 11.6 (Cl 8.9-
14.5) mo

IFN-a arm, clear-cell vs other: 8.2 (Cl
6.6-10.4) mo vs 4.3 (Cl 3.2-7.3) mo
HR (TEM vs IFN-a) Clear-cell: 0.82 (CI
0.64-1.06) Other: 0.49 (0.29-0.85)

No result for combination arm?3°
Overall weighted mean (SD) QAS during
PFS: 111.9 (5.3) days in temsirolimus
arm, 75.7 (6.3) days IFN-a Difference
36.2 d (p<0.05)
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ORR (%)%

=  OQOverall ORR
IFN 4.8 (1.9-7.8)
Temsirolimus 8.6 (4.8-12.4)
IFN + temsirolimus 8.1 (4.4-11.8)

=  Stable 2 6 months disease or ORR
Temsirolimus 32.1 vs IFN 15.5, p<0.001
IFN + temsirolimus 28.1vs IFN 15.5,
p=0.002

HRQoL
No result for combination arm'37:

Average EQ-5D score significantly higher in
TEM vs IFN-a patients:

EQ-5D index: 0.10 (p=0.0279)
EQ-VAS: 6.61 (p=0.0095)

RMME model least-square mean for EQ-5D:
0.590 TEM vs 0.492 IFN-a (p=0.0022)

Q-TWiST

Q-TWIST significantly longer for patients in
TEM group vs IFN-a (7.0 quality mo vs 5.6
quality mo, p=0.0015)

No significant difference in Q-TWiST between
combination and IFNa groups (6.1 vs 5.6
quality mo, p=0.35)

AVOREN Bevacizumab + IFN Placebo + IFN CC mRCC I:|II:?895°/ 12061 (0.51-0.73) 0<0.0001
= - . <
Escudier 200715 Low risk: 27% Low risk: 29% Naive (stragtifie(l;) )=0.61 (0. 73); p<0.
Melichar 200841 Intermediate risk: 56% Intermediate risk: 56% oS
Escudier 201042 High: 9% High: 8% = HR (95%CI)=0.86 (0.72-1.04); p=0.13
Bracarda 2010743 Missing: 9% Missing: 7% *  Subgroup analysis of patients receiving
post-protocol sorafenib, sunitinib or both
(Bracarda 2011)
HR (95%Cl) = 0.80 (0.56-1.13);
ORR (%)
31 vs 13; p<0.05
CALGB 90206 Bevacizumab + IFN IFN CC mRCC E';s%(y 12071 (0.61-.83). 0<0.0001
Rini 200444 Low risk: 26% Low risk: 26% naive (95%Cl)=0.71(0.61-.83); p<0.

0s
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Rini 200845 Intermediate risk: 64% Intermediate risk: 64% HR (95%CI)=0.86 (0.73-1.01); p=0.069
Rini 20106 High: 10° High: 109 ORR (%)
ini 2010 igh: 10% igh: 10% 255 vs 13.1; p<0.05
Missing: 0% Missing: 0%
2. Targeted therapy vs other targeted therapy
Motzer 2013b'23 Pazopanib Sunitinib CC mRCC PFS
Low risk: 27% Low risk: 27% Naive HR (95%Cl): 1.05 (0.90-1.22)
Intermediate risk: 58% Intermediate risk: 59% (015
High: 12% High: 9% HR (95%) 0.91 (0.76-1.08)
Missing: 3% Missing: 4% ORR
Pazopanib 31% vs sunitinib 25%, p=0.03
HRQoL
Difference in mean change from baseline
score with pazopanib vs sunitinib
= FACIT-F: 2.32, p< 0.001
= FKSI-19 (total score): 1.41, p=0.02
= CTSQ p < 0.001 excepted in dimension
related to expectations of therapy (no
difference between arms)
=  SQLQ p<0.01 in all dimension
Hutson 2013a147-149 Axitinib Sorafenib CC mRCC PFS
Low risk: 49% Low risk: 55% Nai HR (95%C1)
oW risk: 49% OW MSK: 997 aive 0.77 (0.56-1.05), one-sided p=0.038
Intermediate risk: 44% Intermediate risk: 42% ORR
High: 4% High: 2% RR (95%Cl) 2.21 (1.31-3.75), one-sided
Missing: 4% Missing: 1% ZZOL‘OOOG
FKSI-15, FKSI-DRS, EQ-5D similar in both
groups
3. Combination of targeted therapy and cytokine vs targeted therapy alone
Jonasch 2010150 Sorafenib + IFN Sorafenib CC mRCC EII:?SQS"/ CI)=0.85 (0.51-1.42): 5=0.53
Low risk: 52.5% Low risk: 50% Naive os (95%C)=0.85 (0.51-1.42); p=0.
Intermediate risk: 47.5% Intermediate risk: 45% univariate: HR (95%CI)=1.94 (0.84-4.52);
High: 0% High: 5% P=0-Q7§4 .
Missing: 0% Missing: 0% multivariate: HR (95%Cl)= 2.172 (0.92-5.12);

p=0.1219
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ROSORC
Procopio 2011148
Procopio 2013149

Sorafenib + IL-2

Low risk: 55%
Intermediate risk: 41%
High: 5%

Missing: 0%

Sorafenib

Low risk: 55%
Intermediate risk: 39%
High: 6%

Missing: 0%

All tumour types
Naive

PFS

=  Median PFS

Sorafenib + IL-2: 33 weeks vs Sorafenib:
30 weeks (p=0.109)

«  1-year PFS (95%Cl)

Sorafenib + IL-2: 30% (20.2-44.6) vs
Sorafenib:
22.5% (21.5-45.1)

= 2-year PFS

Sorafenib + IL-2: 31.1% (14.1-35.9) vs
Sorafenib: 11.3 (5.3-23.7)

(0]

5-year OS: Sorafenib + IL-2: 26.3% (Cl 15.9-
43.5) vs

Sorafenib: 23.1% (Cl 13.2-40.5)

4. Combination of targeted therapies vs targeted therapy alone

Bukowski 2007315 Bevacizumab + Erlotinib Bevacizumab + placebo CC mRCC PFS o
Low risk: 31% Low risk: 36% Naive %2 vs 8.5 months; p=0.58
Intermediate risk: 69% Intermediate risk: 64% 20 months vs not reached; p=0.16
High: 0% High: 0%
Missing: 0% Missing: 0%

TORAVA Bevacizumab + temsirolimus Sunitinib All tumour types ~ PFS

Negrier 2011152 Low risk: 32% Low risk: 31% Naive At 48 weeks

Intermediate risk: 53%
High: 14%
Missing: 0%

Intermediate risk: 59%
High: 10%
Missing: 0%

Bevacizumab + temsirolimus: 29.5% (CI
20.0-39.1)

Sunitinib: 35.7% (Cl 21.2-50.2)

5. Combination of targeted therapy and angiopoietin/Tie2 inhibitor vs targeted therapy alone

Rini 2012121

Sorafenib + AMG 386

arm A: 10 mg/kg qw, arm B: 3

mg/kg qw

Low risk: 40%
Intermediate risk: 60%
High: 0%

Missing: 0%

Sorafenib + placebo
arm C

Low risk: 37%
Intermediate risk: 61%
High: 2%

Missing: 0%

CC mRCC
Naive

PFS (months (95%Cl))

= Arm A 9.0 (5.4-15.0), arm B 9.0 (5.4-14.4),
arm C7.2 (5.4-12.8)

= HR for arm A and B combined versus arm
C: 0.88 (95%Cl, 0.60-1.30; p= 0.52)

ORR % (95%Cl)

= Arm A 38 (25-53), arm B 37 (24-52), arm
C 25 (14-40)
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= Comparison with placebo: arm A (-6.9 to
30.8), arm B (-7.5 to 30.0)

6. Combination of targeted therapies vs combination of targeted therapy and cytokine

TORAVA Bevacizumab + temsirolimus Bevacizumab + IFN All tumour types PFS at 48 weeks
Negrier 2011152 Low risk: 32% Low risk: 39% Naive Sovacizumab + temsiralimuis: 29.5% {C|
Intermediate risk: 53% Intermediate risk: 44% IFI;J'-61 '03/ 1 46.0-75.9
High: 14% High: 17% +61.0% ( 0-75.9)
Missing: 0% Missing: 0%
INTORACT Temsirolimus + Bevacizumab IFN + Bevacizumab CC mRCC PFS
Rini 2014a'28 Low risk: 31% Low risk: 29% Naive HR (95%Cl): 1.1 (0.9 — 1.3), p=0.8
Intermediate risk: 58% Intermediate risk: 61% ORR
High: 12% High: 10% RR adjusted (95%C|)Z 1.0 (0.8-1.3), p=1.0
oS
e T
Missing: 0% Missing: 0% HR (95%ClI): 1.0 (0.9 — 1.3), p=0.6
QoL

» FKSI-15, FKSI-DRS, not clinically
meaningful difference
= EQ-5D, EQ-VAS, ns

CC= clear cell mMRCC, PFS: progression free survival, Ps performance status, QoL Quality of life, HRQoL health related QoL, EORTC QLQ-C30 Quality of Life Question-for
Cancer Patient developed by European Organisation for Research and Treatment of Cancer, FKSI-DRS FACT Kidney Symptom Index Disease Related Symptoms, mRCC
metastatic renal cell carcinoma, CTSQ Cancer Therapy Satisfaction Questionnaire , SQLQ Supplementary Quality of Life Questionnaire, FACIT-F Functional Assessment of
Chronic lliness Therapy, OS Overall survival, ORR Overall response rate, Q-Twist Quality adjusted Time Without Symptoms or Toxicity, QAS quality adjusted survival, CBR
clinical benefit rate

*subgroup Japanese patients not reported

$subgroup French patients not reported
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Safety and side effects:

Appendix 7.3 presents a comprehensive reporting of adverse events
retrieved from the literature. Safety profile is discussed on basis of common
adverse events reported in the literature. For the purpose of this report,
common adverse events are defined as adverse events observed at least in
10% of the patients.

Targeted therapies may induce a large range of common adverse events.
Therefore, prevention and early recognition of common adverse events are
crucial to avoid dose reduction.'®® As a matter of fact, the discontinuation
rate due to adverse events varies across studies from 4 to 42%. Detailed
results are provided in appendix 7.3 (section 7.3.4)

Tyrosine kinase inhibitors (TIK)

TIK present similar safety profile. However, slight differences appear
according to the molecule considered.

SOREFANIB causes constitutional symptoms (fatigue, weight loss,
decreased appetite), asthenia, hypertension, increased creatine kinase,
peripheral oedema, gastrointestinal adverse events (anorexia,
diarrhoea, vomiting, nausea, constipation), pain (including back pain
and pain in the extremity) and cutaneous adverse events (alopecia, dry
skin, hand-foot syndrome, mucositis, rash, stomatitis).

SUNITINIB produces constitutional symptoms (fatigue, weight loss),
increased uric acid, hypermagnesia, gastrointestinal adverse events
(diarrhoea, constipation), hematologic adverse events (leukopenia,
thrombocytopenia, anaemia, neutropenia, increased ALT, increased
AST, increased lipase, increased amylase, increased creatinine,
lymphocytopenia, increased alkaline phosphatase, increased LDH,
increased blood thyrotropin, hypoalbuminemia, hypoglycaemia), yellow
skin and dysgeusia.

PAzoPANIB causes fatigue, peripheral oedema, hypermagnesia,
gastrointestinal adverse events (constipation, dyspepsia), pain in limb,
hyperthyroidism, hematological adverse events (leukopenia,
thrombocytopenia, anaemia, neutropenia, increased ALT, increased
AST, increased creatinine, lymphocytopenia, increased alkaline
phosphatase, increased bilirubin, increased LDH, increased blood
thyrotropin, hypoalbuminemia, hypoglycaemia), cutaneous adverse
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events (alopecia, hand-foot syndrom, mucosal inflamation, rash,
stomatitis, hair colour change) and dysgeusia.

AXITINIB induces constitutional symptoms (fatigue, decreased appetite,
dysphonia), asthenia, hypertension, gastrointestinal adverse events
(diarrhoea, nausea), pain (including back pain), hyperthyroidism and
cutaneous adverse events (palmar-plantar erythrodysesthesia and
rash).

Discontinuation rate due to adverse events with TIK ranges from 4 to
24% (for detailed results see appendix 7.3 — section 7.3.4).

Monoclonal antibody

BEVACIZUMAB induces constitutional symptoms (fatigue, weight loss,
pyrexia), asthenia, hypertension, dyspnoea, proteinuria,
gastrointestinal adverse events (anorexia, diarrhoea, nausea),
headache, hematological adverse events (neutropenia, anaemia,
thrombocytopenia), influenza like-illness, depression and bleeding.

Discontinuation rates due to adverse events with bevacizumab range
from 8 to 32% (for detailed results see appendix 7.3 — section 7.3.4).

mTOR

TEMSIROLIMUS causes constitutional symptoms (fatigue, weight loss,
pyrexia, decreased appetite), asthenia, hypertension, dyspnoea,
cough, proteinuria, peripheral oedema, gastrointestinal adverse events
(anorexia, nausea, hyperlipidaemia), cutaneous adverse events
(stomatitis, mucosal inflammation, and rash) and infection.

Discontinuation rate due to adverse events with temsirolimus ranges
from 7 to 42% (for detailed results see appendix 7.3 — section 7.3.4).
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Conclusions

Chemotherapy and immunotherapy are inferior to targeted therapy in
mRCC.

Sunitinib (TKI) improves PFS and OS in comparison with IFN in CC
mRCC patients.

Sorafenib (TKI) does not improve PFS and ORR in comparison with IFN
in low or intermediate risk CC mRCC patients.

Temsirolimus (MTOR) improves PFS, OS and ORR in comparison with
IFN in low or intermediate risk mRCC patients whatever the tumour type.

The association of bevacizumab (monoclonal antibody) with IFN
improves PFS and ORR in CC mRCC in comparison with IFN alone.
However, there is no proven improvement in OS.

Pazopanib does not improve PFS or OS in CC mRCC patients in
comparison with Sunitinib. However, pazopanib improves ORR in CC
mRCC patients.

Axitinib does not improve PFS but improves ORR in comparison with
Sorafenib in CC mRCC.

Addition of cytokines (IFN or IL-2) to Sorafenib does not improve PFS
or OS in comparison with Sorafenib alone in mMRCC whatever the tumour
type.

Bevacizumab (monoclonal antibody) combined with Erlotinib (epidermal
growth factor inhibitor) does not improve PFS in comparison to
Bevacizumab alone in low to intermediate risk CC mRCC.

Bevacizumab (monoclonal antibody) combined with Temsirolimus
(mTOR) does not improve PFS in comparison with Sunitinib as mono
therapy in mRCC whatever the level of risk and the tumour type.

AMG 386 (Angiopoietin/Tie2 inhibitor) does not improve PFS or ORR
when combined with sorafenib in comparison with sorafenib alone in CC
mRCC.

PFS, OS, ORR or QoL are not statistically significantly different when
combination of targeted therapies (Temsirolimus + Bevacizumab) is
compared with combination of monoclonal antibody (Bevacizumab) and
IFN in mRCC whatever the level of risk and the tumour type.

PFS and response rate are improved in CC mRCC patients treated with
pazopanib in comparison to those treated with placebo. However,
HRQoL did not improve.

Tivozanib improves PFS in comparison with sorafenib in a selected
patient group with CC mRCC (ECOG PS=0 and favourable MSKCC
prognosis).
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Other considerations

Factor Comment

Balance between clinical Targeted therapies have a proven benefit in term of overall progression free survival, but with numerous side effects.
benefits and harms
Quality of evidence There is high-level evidence that shows the superiority of targeted therapies compared to immunotherapy. In addition,
chemotherapy is inferior to immunotherapy.
There is moderate evidence based on one study showing that sunitinib is superior to IFN in terms of progression free survival
and overall survival.
One study comparing pazopanib with sunitinib was downgraded for imprecision because confidence interval did not exclude
a clinical important inferiority.
There is moderate level of evidence that temsirolimus is superior to IFN based on one study of high quality.
There is a high level of evidence that combination of bevacizumab + IFN is superior to IFN alone. However, a publication of
Thompson et al. (2009) showed that sunitinib is superior to the combination of bevacizumab + IFN in terms of PFS.""
Therefore, we downgraded to moderate level of evidence.

Costs (resource allocation) In the comparison with sunitinib versus bevacizumab plus IFN, sunitinib presents lower cost than bevacizumab plus IFN. "

Recommendation Evidence

Recommendations Strength of Level of

e Cytotoxic agents are not recommended in patients with clear cell metastatic renal cell carcinoma. Strong High

e Monotherapy with IFN-a or high-dose bolus IL-2 is not routinely be recommended as first-line therapy in metastatic Strong High
renal cell carcinoma but can be used in selected patients.

e Sunitinib or Pazopanib is recommended as first-line therapy for clear cell metastatic renal celll carcinoma. Strong Low

e Bevacizumab + IFN-a is recommended as first-line therapy for metastatic renal cell carcinoma in favourable-risk and  Strong Moderate

intermediate-risk clear-cell renal cell carcinoma.

Note : the conditions for a reimbursement by the health insurance are:

1) at least one grade 3 or 4 adverse event due to sunitinib;

2) the treatment with sunitinib was stopped for at least 4 weeks;

3) patient has no history of arterial thromboembolic disease or uncontrolled hypertension with standard treatment.

In addition, the reimbursement rule requires that treatment must be stopped in case of tumour progression assessed
by CT-Scan or MRI after 8 weeks of treatment.

e Temsirolimus is recommended as a first-line treatment in poor-risk renal cell carcinoma patients. Strong Moderate
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¢ Second-line treatment
Table 9 presents an overview of main oncological outcomes when targeted therapy is used as second-line treatment.

Table 9 — Overview of progression free survival (PFS), overall survival (OS), overall response rate (ORR), clinical benefit rate (CBR) and quality of life
Qol) of targeted therapy in metastatic renal cell carcinoma used as second-line treatment

Study ID

Intervention(s) Outcomes

MSKCC risk score

Comparator(s)
MSKCC risk score

Tumour type
Previous treatment

1. Targeted therapy vs placebo

Ratain 2006"%* Sorafenib Placebo All tumour types EI:I;S 14 ths: 0=0.0087

Low risk: 41% Low risk: 42% Naive 16% 9 VS 1.4 Montns; p=L.

Intermediate risk: 56% Intermediate risk: 45% Systemic anticancer

High: 0% High: 9% thzfaliy’ IL-2, IFN,

. - radiotherapy,
Missing: 3% Missing: 3% nephrector‘:wxg/, non-
diagnostic surgery
TARGET Sorafenib Placebo CC mRCC PFS
Bukowki 2007b 158 Low risk: 52% Low risk: 50% cytokine or naive HR (95%) 0.78 (0.62-0.97, p=0.029)'%"
Escudier 2007b'12 Intermediate risk: 48% Intermediate risk: 49% Elderl% sp;atlents (age =2 70 years and <70
i 156 - - years

Eisen 2008 High: 0% High: <1% > 70 years: HR (95%Cl) 0.43 (0.26-0.69)
Escudier 2009b'%7 Missing: 0% Missing: 0% < 70 years: HR (95%Cl) 0.55 (0.47-0.66)
Antoun 2010158 Sorafenib > 1 year'®0
Negrier 2010159 Time in months 10.9 (9.3-12.8)

Hutson 2010160

Subgroup analysis of patients who received
prior cytokine therapy vs cytokine naive'%®
Prior cytokine therapy:

HR 0.54, Cl 0.45-0.64

No prior cytokine therapy: :

HR (95%Cl) 0.48 (0.32-0.83)

CBR
= Elderly patients (age = 70 years and <70

years)'%
2 70 years: sorafenib 84.3% vs placebo 62.2%
< 70 years: sorafenib 98.6% vs placebo 53.8%

Subgroup analysis of patients who received
prior cytokine therapy vs cytokine naive'®
Prior cytokine therapy:
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sorafenib 83.0% vs placebo 54.3%
No prior cytokine therapy:
sorafenib 85.7% vs placebo 56.0%

HRQoL 156
FKSI-15 time to deterioration

> 70 years: HR (95%Cl) 0.55 (0.43-1.03)
< 70 years: HR (95%Cl) 0.69 (0.59-0.81)

VEG105192 / extension Pazopanib Placebo CC mRCC PFS™’
study VEG107769 Low risk: 39% Low risk: 39% Naive 54% - ﬁlllapagt;;ts_o 46 (0.34.0.62
Sternberg 20107°" Intermediate risk: 55% Intermediate risk: 53% Prior cytokine 46% . (95%) =0.46 (0.34-0.62)

Cella 2012162
Sternberg 2013163

High: 3%
Missing: 3%

High: 3%
Missing: 4%

First-line treatment:

HR (95%) =0.40 (0.27-0.6)
Second-line treatment

HR (95%) =0.54 (0.35-0.84)

03163

ITT analysis

HR (95%) =0.91 (0.71-1.16)

Inverse probability of censor weighting
HR (95%) =0.50 (0.31-0.76)
Rank-preserving structural failure time
HR (95%) =0.43 (0.21-1.39)

Response rate (95%Cl)'"

All patients

Pazopanib 30% (25.1-35.6) vs
placebo 3% (0.5-6.4)

First-line treatment:
Pazopanib 32% (24.3-38.9) vs
placebo 4% (0-8.1)
Second-line treatment
Pazopanib 29% (21.2-36.5) vs
placebo 3% (0-7.1)

HRQoL 62
HR (95%Cl) for time to 20% HRQoL deterioration

EORTC QLQ-C30 global health status/QoL
scale

All patients

0.77 (0.57-1.03), p= 0.0817

First-line treatment
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0.75 (0.50-1.13), p=0.1698

Second-line treatment

0.75 (0.48-1.18), p=0.2141
= EQ-5D utility index

All patients

1.02 (0.73-1.42), p= 0.9279

First-line treatment

1.08 (0.70-1.68), p=0.7274

Second-line treatment

0.91 (0.55-1.53), p=0.7238
= EQ-5D VAS

All patients

0.70 (0.51-0.98), p= 0.0350

First-line treatment

0.72 (0.50-1.13), p=0.1037

Second-line treatment

0.66 (0.48-1.18), p=0.1399

Mulders 2012124 Cediranib Placebo All tumour types % change from baseline in tumour size
Low risk: 49% Low risk: 33% No VEGF-targeted Cediranib -20% versus placebo +20%, p<0.0001
Intermediate risk: 49% Intermediate risk: 56% therapy Response rate:
High: 2% High: 11% Ohnly O?ﬁ prior *  Partial response
i eaing chemotherapy or Cediranib 34% versus placebo 0%
Missing: 0% Missing: 0% immune/hormonal . Stable diseas; p 0
therapy Cediranib 47% versus placebo 22%
PFS
HR (95%Cl): 0.45 (0.26-0.76)
Nosov 2012125 Tivozanib Placebo Inoperable mRCC PFS:
Entire treated population Systemic  treatment = Proportion of patients without progression after
Low risk: 28% but no VEGF 12 weeks (95%Cl): tivozanib 49% (36-63) vs
. s pathway-targeted placebo 21% (11-34), p=0.001
Intermediate risk: 60% therapy *  Median PFS in months (95%Cl): tivozanib
High: 10% 10.3 (8.1-21.2) vs placebo 3.3 (1.8-8.0),
Missing: 0% p=0.01
Yang 2003""7 Bevacizumab Bevacizumab CC mRCC I;_FS ) on of di
Elaraj 200464 10 mg/kg 3 mglkg Il-2 1me fo progression of alsease

MSKCC not reported

MSKCC not reported
or

= Bevacizumab 10 mg/kg vs placebo
HR 2.55, p<0.001
= Bevacizumab 3 mg/kg vs placebo
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Placebo
MSKCC not reported

HR 1.96 p=0.053
Probability of being progression-free at 4 months
Bevacizumab 10 mg/kg 64%, Bevacizumab 3
mg/kg 39%, and placebo 20%
Probability of being progression-free at 8 months
Bevacizumab 10 mg/kg 30%, Bevacizumab 3
mg/kg 14%, and placebo 5%

os

p>0.20 for all comparisons

ORR

Partial response rate (% (95%Cl)):

= Bevacizumab 10 mg/kg: 10% (2.9 - 24.2)
= Bevacizumab 3 mg/kg no response
= Placebo no response

RECORD-1

Motzer 2008110
Motzer 2010165
White 2010166
Beaumont 2011167
Tsukamoto 2011168*
Bracarda 2012169
Calvo 2012170

Porta 20127
Blesius 20131728

Everolimus

Low risk: 29%
Intermediate risk: 56%
High: 15%

Missing: 0%

CC mRCC

VEGF-pathway
therapy (sunitinib,
sorafenib or both),

Placebo
Low risk: 28%
Intermediate risk: 57%

High: 15% IFN, IL-2,
Missing: 0% chemotherapy or
bevacizumab

PFS

* HR (95%) 0.33 (0.25-0.43)65
= Subgroup analysis of 2nd-line vs 3rd line'"°
2nd-line: HR (95%) 0.32 (0.19-0.54)
3rd-line: HR (95%) 0.32 (0.09-0.55)
= Subgroup analysis of patients who discontinued
previous VEGF-TKI therapy due to AE'®®
All:
HR (95%CI) 0.32 (0.13-0.77)
Intolerance to previous sunitinib:
HR (95%CI) 0.28 (0.07-1.18)
Intolerance to previous sorafenib:
HR (95%Cl) 0.29 (0.09-0.91)
= Elderly patients (age = 65 years and =2 70
years)'"!
2 65 years: HR (95%CI) 0.33 (0.21-0.51)
270 years: HR (95%CI) 0.19 (0.09-0.37)
os

= HR (95%) 0.87 (0.65-1.15)"65

= Elderly patients (age = 65 years and = 70
years)'""
2 65 years: HR (95%Cl) 1.07 (0.69-1.67)
270 years: HR (95%Cl) 0.85 (0.47-1.55)

HRQoL'®"
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= EORTC QLQ_30 Physical functioning

Mean difference (SE) -3.0 (2.48), p= 0.229

= EORTC QLQ_30 Global QoL

Mean difference (SE) -3.1 (2.48) p=0.210

2. Targeted therapy vs other target therapy

AXIS Axitinib Sorafenib CC mRCC PFS
Rini 2011173 Low risk: 28% Low risk: 28% One previous HR (95%Cl): 0.66 (0.55-0.78) in favour of
Cella 2013174 Intermediate risk: 37% Intermediate risk: 36% systemic f'_ftit line axitinib"®
Motzer 2013¢'™ High: 33% High: 33% e W e 0s
Ueda 2013176* Missing: 2% Missing: 3% bevacizumab plus HR (95%) 0.97 (0.80-1.17)'7®
Rini 2014b 177 IFN-a, temsirolimus, ~ QL
or cytokine FKSI-15, FKSI-DRS, EQ-5D, EQ-VAS no
statistical difference'”*
TIVO-1 Tivozanib Sorafenib CC mRCC PFS
Motzer 2013a'?? Low risk: 27% Low risk: 34% 30% naive = Overall PFS (months):
Intermediate risk: 67% Intermediate risk: 62% 70% immunotherapy, HR (95%Cl): 0.797 (0.639-0.993), p=0.042
High: 7% High: 4% Ehemothlerﬁpy or " Str;tlfleq PFS by prior systemic therapy
Missing: 0% Missing: 0% ormonal therapy o prior treatment

HR (95%CI): 0.756 (0.580-0.985), p=0.037
s Prior systemic treatment for mMRCC
HR (95%CI): 0.877 (0.587-1.309), p=0.520
= Stratified PFS by ECOG PS
s ECOG PS=0
HR (95%Cl): 0.617 (0.442-0.860), p=0.004
s ECOG PS=1
HR (95%Cl): 0.920 (0.680-1.245), p=0.588
=  Stratified PFS by MSKCC prognosis group
s Favourable
HR (95%CI): 0.590 (0.378-0.921), p=0.018
o |Intermediate
HR (95%Cl): 0.786 (0.601-1.028), p=0.076
= Poor
HR (95%Cl): 1.361 (0.546-3.393), p=0.504
oS

* HR (95%Cl) 1.245 (0.954-1.624), p=0.105
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ORR (% (95%Cl))

= Tivozanib 33.1% (27.4-39.2) vs sorafenib
23.3% (18.3-29.0), p=0.014
HRQoL.:

= No difference between baseline level and 12
months of treatment in both arms

Hutson 201427 Temsirolimus Sorafenib All tumour types PFS
Low risk: 19% Low risk: 17% first-line sunitinib HR (95%Cl) 0.87 (0.71-1.07), p=0.19
Intermediate risk: 69% Intermediate risk: 70% ORR
High: 12% High: 13% Temsirolimus 8% vs sorafenib 8%
Missing: 0% Missing: 0% 0s » .
= Stratified HR (95%CI) 1.31 (1.05-1.63) in favour
of sorafenib
= Median OS (95%Cl): Temsirolimus 12.3months
(10.1-14.8) vs sorafenib 16.6 months (13.6-
18.7)
3. Targeted therapy vs other hormones
Ravaud 200878 Lapatinib Hormones All tumour types EII:?SQS"/ C1)=0.94 (0.75-1.18): 5=0.60
Low risk: 41% Low risk: 37% Cytokine os (95%C1)=0.94 (0.75-1.18); p=0.
Intermediate risk: 31% Intermediate risk: 37% HR (95%CIl)=0.88 (.69-1.12); p=0.29
High: 28% High: 26%
Missing: 0% Missing: 0%

CC= clear cell mMRCC, PFS: progression free survival, Ps performance status, QoL Quality of life, HRQoL health related QoL, EORTC QLQ-C30 Quality of Life Question-for
Cancer Patient developed by European Organisation for Research and Treatment of Cancer, FKSI-DRS FACT Kidney Symptom Index Disease Related Symptoms, mRCC
metastatic renal cell carcinoma, CTSQ Cancer Therapy Satisfaction Questionnaire , SQLQ Supplementary Quality of Life Questionnaire, FACIT-F Functional Assessment of
Chronic lliness Therapy, OS Overall survival, ORR Overall response rate, Q-Twist Quality adjusted Time Without Symptoms or Toxicity, QAS quality adjusted survival, CBR
clinical benefit rate

*subgroup Japanese patients not reported

$subgroup French patients not reported
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Safety and side effects:

Appendix 7.3 presents a comprehensive reporting of adverse events
retrieved from the literature. Safety profile is discussed on basis of common
adverse events reported in the literature. The discontinuation rate due to
adverse events varies across studies from 4 to 15%. Detailed results are
provided in Appendix 7.3 (section 7.3.4).

Tyrosine kinase

SOREFANIB causes constitutional symptoms (fatigue, weight loss,
dysphonia), asthenia, hypertension, dyspnoea, cough, gastrointestinal
adverse events (diarrhoea, increased lipase, increased amylase,
increased ALT, increased AST, nausea, anorexia, constipation), pain
(including headache, abdominal pain, arthralgia, myalgia),
hematological adverse events (low haemoglobin, hyperglycaemia,
hyperuricemia, hypophosphatemia), skeletal loss, dermatological
adverse events (alopecia, hand-foot syndrome, stomatitis, dry skin,
rash, pruritus, flushing), allergies, haemorrhage and hepatic adverse
events.

PAzoPANIB induces constitutional symptoms (fatigue, weight loss,
dysphonia), asthenia, hypertension, gastrointestinal adverse events
(diarrhoea, nausea, anorexia, constipation), headache and
hematological adverse events (hyperglycaemia, hypophosphatemia,
increased ALT, increased AST, hyperbilirubinemia, hypocalcaemia,
hyponatremia, hypokalaemia).

AXITINIB produces increased ALT, increased AST constitutional
symptoms (fatigue, weight loss, dysphonia), asthenia, hypertension,
gastrointestinal adverse events (diarrhoea, nausea), hematologic
adverse events (neutropenia, thrombocytopenia, leukopenia,
lymphopenia, anaemia), arthralgia, dermatological adverse events
(hand-foot syndrome, stomatitis, dry skin, mucosal inflammation, rash,
flushing), and dysgeusia.

TivozANIB engenders constitutional symptoms (fatigue, weight loss,
dysphonia), asthenia, hypertension, dyspnoea, hypophosphatemia,
proteinuria, gastrointestinal adverse events (diarrhoea, increased
lipase, increased amylase, increased ALT, increased AST), headache,
and hematological adverse events (neutropenia, thrombocytopenia, low

Renal cancer in adults 67

haemoglobin) and dermatological adverse events (palmar-plantar
erythrodysesthesia, stomatitis).

CEDIRANIB engenders fatigue, dysphonia, hypertension, diarrhoea,
nausea, constipation, headache, and stomatitis.

The discontinuation rate due to adverse events of TKI varies across
study from 4 to 14%. Detailed results are provided in Appendix 7.3
(section 7.3.4).

Monoclonal antibody
Common adverse event reported for BEVACIZUMAB is proteinuria.

EVEROLIMUS causes constitutional symptoms (fatigue, infection),
asthenia, cough, peripheral oedema, stomatitis, diarrhoea, nausea, and
hematologic adverse events (haemoglobin decreased, lymphocytes
decreased, cholesterol increased, triglycerides increased, glucose
increased, creatinine increased, phosphate decreased) and rash.

The discontinuation rate due to adverse events of everolimus is 10%.11°
mTOR

TEMSIROLIMUS induces constitutional symptoms (fatigue, decreased
appetite, pyrexia, weight loss), asthenia, cough, dyspnoea, peripheral
oedema, gastrointestinal adverse events (diarrhoea, nausea,
constipation, vomiting), hematologic adverse events (anaemia,
hypertriglyceridemia, hypercholesterolemia), dermatological adverse
events (alopecia, mucosal inflammation, pruritus, stomatitis, rash,
epistaxis).

The discontinuation rate due to adverse events of everolimus is 15%.'?7
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Sorafenib improves PFS and CBR in comparison with placebo in low or
intermediate risk mMRCC patients. This advantage is also observed in
sub-population such as elderly, prior cytokine treated patients. In
addition, HRQoL is better rated by CC mRCC patients treated with
sorafenib than by those treated with placebo whatever the patients’ age
(< 70 years vs = 70 years).

After cytokine treatment or in naive patients, PFS, response rate are
improved in CC mRCC patients treated with pazopanib in comparison
to those treated with placebo. However, OS and HRQoL are not
improved with this TKI.

After one prior chemotherapy or immune/hormonal therapy, Cediranib
improves PFS, partial response rate, stable disease rate or tumour size
in mRCC patients in comparison with placebo.

After systemic treatment other than VEGF pathway targeted therapy,
Tivozanib improves PFS in mRCC patients in comparison with placebo.

After immunotherapy, chemotherapy or hormonal therapy, improvement
by Tivozanib in PFS in mRCC patients in comparison with sorafenib is
not statistically significant. Only pooled results (naive and previous
therapy) were reported for OS, ORR and HRQoL.

After IL-2, Bevacizumab (10 mg/kg or 3 mg/kg) improves PFS and OS
in CC mRCC patients in comparison with placebo.

After VEGF-pathway therapy (sunitinib, sorafenib or both), IFN, IL-2,
chemotherapy or bevacizumab, Everolimus improves PFS in mRCC
patients in comparison with placebo. This advantage is maintained in
elderly and in patients previously intolerant to sorafenib. However, it is
not the case for patients previously intolerant to sunitinib. In addition,
Everolimus does not improve OS in CC mRCC patients.

After previous treatment with sunitinib, bevacizumab plus IFN-q,
temsirolimus or cytokine, Axitinib improved PFS in comparison with
Sorafenib in CC mRCC but no statistically significant difference in OS
and QoL is observed.

After sunitinib, Temsirolimus does not improve PFS, OS or ORR in
mRCC patients in comparison with sorafenib.

After cytokine treatment, there are no statistically significant difference
in PFS and OS in patients treated with lapatinib or hormones.
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Other considerations

Factor Comment

Balance between clinical Targeted therapies have a proven benefit in term of overall progression free survival. However, numerous side effects
benefits and harms are reported.

Quality of evidence There are 2 studies showing superiority of sorafenib in comparison with placebo. The results were not pooled because
of difference in the presentation of results on survival.

One study comparing pazopanib with placebo showed benefit in terms of PFS and response rate. However, benefit in
OS did not reach statistical significance. Therefore, we downgraded the level of evidence to low level of evidence.

One study comparing cediranib with placebo showed benefit in terms of PFS and response rate. However, benefit in
OS was not reported.

One study comparing tivosanib with placebo showed benefit in terms of PFS and response rate. However, benefitin OS
was not reported.

One study comparing everolimus with placebo showed benefit in terms of PFS. However, benefit in OS did not reach
statistical significance. Therefore, we downgraded the level of evidence to low level of evidence.

One study comparing axitinib with sorafenib showed benefit in terms of PFS. However, benefit in OS did not reach
statistical significance. Therefore, we downgraded the level of evidence to low level of evidence.
The patient population is a major source of indirectness, on the one hand, they are partly a mix of naive and patients on

immunotherapy. Moreover, an important part of the first line therapies the patients underwent are not recommended
anymore.

Costs (resource allocation) In the comparison with sunitinib versus bevacizumab plus IFN, sunitinib presents lower cost than bevacizumab plus
IFN. 11

Details on reimbursement rules of health insurance for axinitib and for the combination of bevacizumab + IFN-a are
provided in Appendix 10.

Because Cediranib and tivozanib are not yet approved for the treatment of RCC neither by FDA nor by EMA, no
recommendation is provided for these 2 molecules.
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Recommendations Strength of Level of
Recommendation Evidence
e Sorafenib can be considered as second-line treatment in clear cell metastatic renal cell carcinoma. Strong High
e Pazopanib, sunitinib or sorafenib can be considered in metastatic renal cell carcinoma patients previously ~Strong Low
treated with cytokines (IFN-a, IL-2).
e Everolimus can be considered in metastatic renal cell carcinoma patients previously treated with Vascular ~ Strong Low

endothelial growth factor (VEGF)-pathway targeted therapy (i.e. bevacizumab, sunitib, sorafenib,...) or
cytokines (IFN-a, IL-2).
e Axitinib is recommended in metastatic renal cell carcinoma patients previously treated with VEGF-pathway Strong Low
targeted therapy or cytokines.
Note: Axitinib is reimbursed after a failure of first line treatment with TKI or cytokine.

e Third-line treatment
Table 10 presents an overview of main oncological outcomes when targeted therapy is used as third-line treatment.

Table 10 — Overview of progression free survival (PFS) and overall survival (OS) of targeted therapy in metastatic renal cell carcinoma used as third-
line treatment

Study ID Intervention(s) Comparator(s) Tumour type Outcomes

MSKCC risk score MSKCC risk score Previous
treatment

Targeted therapy vs targeted therapy

Motzer 201426 Dovitinib Sorafenib CC mRCC PFS
Low risk: 20% Low risk: 21% one VEGF-targeted HR (95%CIl) 0.86 (0.72-1.04), p=0.063
Intermediate risk: 58%  Intermediate risk: 57%  therapy + one Os
High: 22% High: 23% mTOR inhibitor HR (95%Cl) 0.96 (0.75-1.22)
Missing: 0% Missing: 0% Median time to definitive worsening of

Karnofsky PS

HR (95%Cl) 1.12 (0.87-1.45)

Definitive deterioration by 10% of QoL
score

» of the EORTC QLQ-C30
HR (95%Cl) 1.08 (0.86-1.36)
» of the FKSI-DRS
HR (95%Cl) 1.20 (0.91-1.58)
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Safety and side effects: cough, peripheral oedema, gastrointestinal adverse events (diarrhoea,
Appendix 7.3 presents a comprehensive reporting of adverse events nausea, vomiting, constipation, dyspepsia), pain (including abdominal
retrieved from the literature. Safety profile is discussed on basis of common pain, myalgia, back pain, pain in extremity), and hematologic adverse
adverse events reported in the literature. Safety profiles are very similar events (hypertriglyceridemia, anaemia, lymphopenia, leukopenia,
between the two TKI tested in the only one trial for the third-line treatment.'26 thrombocytopenia, neutropenia, increased AST, increased ALT),

dermatologic adverse events (rash, alopecia, palmar-plantar

* Tyrosine kinase erythrodysesthesia, stomatitis) and dysgeusia. The discontinuation rate
SORAFENIB engenders constitutional symptoms (fatigue, reduced due to adverse events of dovitinib is 15%.126

appetite, pyrexia, dysphonia), asthenia, hypertension, dyspnoea,
cough, gastrointestinal adverse events (diarrhoea, nausea, vomiting,

constipation), pain (including abdominal pain, back pain, pain in Conclusions

extremity), hematologic adverse events (anaemia, lymphopenia, o After treatment including VEGF-pathway therapy (sunitinib, sorafenib or
leukopenia, thrombocytopenia, increased AST, increased ALT) and both), IFN, IL-2, chemotherapy or bevacizumab, Everolimus improves
dermatologic adverse events (rash, alopecia, palmar-plantar PFS in mRCC patients in comparison with placebo.

erythrodysesthesia, pruritus,_ st_omaf)itis;;.s The discontinuation rate due o After treatment with VEGF-targeted therapy and another treatment with
to adverse events of sor.afe.nlb is 10%. _ _ mTOR inhibitor, there are no statistically significant differences in PFS,
DoviTiNIB causes constitutional symptoms (fatigue, reduced appetite, 0S, QoL or in performance status in patients treated with Dovitinib in
pyrexia, dysphonia, and dizziness), asthenia, hypertension, dyspnoea, comparison with those treated with Sorafenib.

Other considerations

Factor Comment

Balance between clinical One study comparing everolimus with placebo showed benefit in terms of PFS. However, benefit in OS did not reach
benefits and harms statistical significance. Therefore, we downgraded the level of evidence to low level of evidence.
One study comparing dovitinib with sorafenib showed benefit in terms of PFS. However, benefit in OS did not reach
statistical significance. Therefore, we downgraded the level of evidence to low level of evidence.

Quality of evidence We did find a study that showed benefit compared to placebo for Dovitinib.

Costs (resource allocation) In the comparison with sunitinib versus bevacizumab plus IFN, sunitinib presents lower cost than bevacizumab plus
IFN. 11
Dovitinib is not approved the treatment of RCC neither by FDA nor by EMA. Therefore, no recommendation on dovitinib
is provided.

Recommendation Strength of Recommendation Level of

Evidence

e Everolimus or sorafenib can be considered in third-line therapy. Weak Very low
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3.5 Palliative care

Based on seven comparative studies, EAU concluded that embolization can
be a beneficial palliative approach in patients unfit for surgery and suffering
from massive haematuria or flank pain. IKNL recommended embolization for
the palliative treatment of massive haematuria and marked local pain in
patients with inoperable or metastatic renal cell carcinoma, and for patients
with poor physical condition. Their recommendations are based on four case
series.

Update

The additional search did not yield any additional meta-analysis, systematic
review or RCTs.

Other considerations

Factor Comment
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Conclusions

e Before routine nephrectomy, there is no benefit in performing tumour
embolization. However, embolization can control symptoms as gross
haematuria or pain in patients who are unfit for surgery or patients with
painful bone or paravertebral metastases.

Additional information regarding the overall cancer population can be found
in KCE reports (Supportive treatment for cancer — Part 3: Treatment of pain:
most common practices)'’® and KCE reports 115B (Organisation of palliative
care in Belgium).'&°

Balance between
benefits and harms

clinical The use of embolization must be limited to palliative patient to control symptoms such as gross haematuria or pain.

Quality of evidence
series are available.

Low to very low overall level of evidence supported the use of embolization because only comparative studies and case

Recommendation

Level of
Evidence

Strength of

Recommendation

e Embolization can be considered for palliative approach in inoperable patients or patients with metastatic Weak Low
renal cell carcinoma who suffer from severe local pain or massive haematuria.
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3.6 Follow-up

The EAU guideline put forward a number of recommendations concerning
follow-up of renal cancer. Their recommendations are not based however
on a systematic search of the literature.

The AUA guideline on the contrary was based on an extensive and well
documented literature search. Authors classified their guideline statements
into options, expert opinion statements (based on no evidence but purely on
expert opinion, standard of care (based on high level evidence) and
recommendations (based on low level evidence). We decided to only retain
the standard of care and recommendations, as the other statements are
often not very guiding nor clear. Contrary to the EAU that gave a general
recommendation whose follow-up should depend on the type of treatment,
the AUA formulated specific recommendations separately for follow-up after
surgery, after ablation and follow-up for surveillance without treatment. We
took over this structure for our recommendations. The evidence was
considered weak for all but one statement.

The IKNL guideline did not put forward very specific recommendations on
this issue.

3.6.1 Patients with acute neurological signs

The AUA put forward as standard of care that patients with a history of a
renal neoplasm presenting with acute neurological signs or symptoms must
undergo prompt neurologic cross-sectional CT or MRI scanning of the head
or spine based on localization of symptomatology.

This recommendation is based on a high diagnostic accuracy of neurologic
cross-sectional (CT or MRI) imaging to rule in or rule out metastases of the
brain and/or spine, in addition to a high prevalence of underlying
management-altering pathology in patients with these symptoms, including
but not limited to metastatic disease.

3.6.2 Follow-up after surgery

Both EAU and AUA guidelines stated that there is no proof that intensified
follow-up for recurrence and metastases after surgery improves survival. All
supporting evidence is considered to be weak.
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3.6.2.1 Risk classification

The EAU guideline recommended the use of risk classification systems, but
did not review the literature concerning risk classification systems. The AUA
guideline recognized the value of risk classification systems, but considered
it did not gain sufficient general acceptance, and based the
recommendations on the TNM stage (low risk patients: pT1, NO, Nx;
moderate to high risk patients pT2-4NO Nx or any stage N+). We did a review
described in point 3.2.2.2 where we showed that a number of the risk
classification systems were externally validated but it is not clear that
performance is better than that of mere staging.

3.6.2.2 Low risk patients

Neither AUA nor EAU are specific on the intensity or type of follow-up that
is recommended for low risk patients.

The AUA recommended that patients with a history of low risk (pT1, NO, Nx)
renal cell carcinoma undergo yearly chest x-ray (CXR) to assess for
pulmonary metastases for three years and only as clinically indicated
beyond that time period. This is however based on very weak evidence, the
consideration that CT may give a large number of false positive and require
unnecessary additional diagnostic workup.

3.6.2.3 Moderate to high risk patients

The AUA recommended that moderate to high risk patients undergo
baseline chest and abdominal scan (CT or MRI) within three to six months
following surgery with continued imaging (US, Chest X-Ray, CT or MRI)
every six months for at least three years and annually thereafter to year five.
This recommendation is largely based on the large recurrence rate in this
group, not on estimations of the diagnostic accuracy.

The AUA also recommended site-specific imaging as warranted by clinical
symptoms suggestive of recurrence or metastatic spread.

The EAU recommended regular (yearly) follow-up with CT or MRI, they do
not see a role for US nor for chest X-ray.
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3.6.3 Follow-up after active surveillance

The AUA recommended that patients undergo cross-sectional abdominal
scanning (CT or MRI) within six months of active surveillance initiation to
establish a growth rate. The AUA further recommended continued imaging
(US, CT or MRI) at least annually thereafter. This is based on a systematic
review showing that tumours have a linear growth pattern. They argued to
balance the higher accuracy of CT/MRI against the risk for radiation or
contrast damage. Once a tumour is established with CT/MRI, one study
found that US was able to monitor tumour size with similar accuracy.
Average tumour size in the study was 4.5 cm though, which may limit the
validity of these results.

The AUA recommended that patients on active surveillance with biopsy
proven renal cell carcinoma or a tumour with oncocytic features undergo an
annual chest X-ray to assess for pulmonary metastases. The choice for
chest X-ray is motivated by the fact that the available literature on tumours
followed by active surveillance reveal a low metastatic rate (1-2%) during
the first few years of surveillance.

Neither the EAU nor the IKNL provided specific recommendations for the
follow-up with active surveillance.

3.6.4 Follow-up after ablation

The AUA recommended that patients undergo cross-sectional scanning (CT
or MRI) with and without intravenous (IV) contrast unless otherwise
contraindicated at three and six months following ablative therapy to assess
treatment success. This should be followed by annual abdominal scans (CT
or MRI) thereafter for five years. This recommendation is based on evidence
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from a meta-analysis reporting that thermal ablative techniques are
associated with an increased risk of local recurrence compared to extirpative
surgery, based on a 5% to 10% failure rate of ablative therapy, which may
be underestimated given the lack of pretreatment histological confirmation
in most studies, and the 10% to 30% incidence of benign histology in renal
masses under 3 cm in surgical series.

The AUA recommended against further radiologic scanning in patients who
underwent an ablative procedure with pathological confirmation of benign
histology at or before treatment and who have radiographic confirmation of
treatment success and no evidence of treatment related complications
requiring further imaging. This recommendation is based on the 10% to 30%
incidence of benign histology in renal masses mentioned above and the
consideration that, given the low biological potential of benign renal masses,
routine follow-up scanning after the six month post-procedural mark, other
that to confirm treatment success or to monitor complications, should be
avoided.

Neither the EAU nor the IKNL provided specific recommendations for the
follow-up after ablation.

Conclusions

e There is no information on the impact of follow-up on patient related
outcomes.

o Evidence mainly consists of recurrence rates in cohorts of patients.
e Recommendations are largely consensus based.
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Other considerations

Factor Comment

Balance between clinical Potential harm of CT or MRI should be balanced against the uncertain benefit of intensive follow up.

benefits and harms

Quality of evidence There is no evidence on the impact of follow-up schemes on patient relevant outcomes. Evidence is mainly based on
descriptions of cohorts of patients, and gives only an idea of recurrence rates and diagnostic yield.
Recommendations are therefore based on a combination of weak evidence and expert consensus.
The GDG considered the recommendation of the AUA ‘in case of low risk MRI and CT can be used infrequently’ as too

vague, they want to be more specific. No routine follow-up by imaging is recommended. The GDG asked to mention
stage and negative margin in the recommendation (introduce pT1,NO,Nx;R0).

Costs (resource allocation) The GDG preferred to add also a recommendation to limit the indications for follow-up, as the GDG considered that
overuse is a problem in Belgium.

Recommendations

o  For low-risk disease (pT1, NO, Nx, MO; RO,) no routine imaging follow up is recommended.

e Moderate to high risk patients should undergo baseline chest and abdominal scanning (CT or MRI) within three to six months following surgery with
follow-up imaging (CT or MRI) every six months for at least three years and annually thereafter to year five.

e Patients under active surveillance should undergo cross-sectional abdominal scanning (CT or MRI) within six months of active surveillance initiation to
establish a growth rate. Follow-up imaging (US, CT or MRI) at least annually thereafter is recommended.

o After ablative therapy, patients should undergo cross-sectional scanning (CT or MRI) with and without intravenous contrast unless contraindicated at
three and six months to assess treatment success. This should be followed by annual abdominal scans (CT or MRI) thereafter for five years.

Best Practice

Patients with a history of a renal neoplasm presenting with acute neurological signs or symptoms must undergo prompt (preferably) MRI or CT scanning of
the head or spine based on localization of symptomatology.
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4 IMPLEMENTATION AND UPDATING OF
THE GUIDELINE

4.1 Implementation

Clinical guidelines provide a tool for care providers to consult at different
stages of the patient management pathway: screening, diagnosis, treatment
and follow-up. KCE formulates recommendations addressed to specific
audiences (clinicians, decision-makers, sickness funds, NIHDI, professional
organizations, hospital managers,...). KCE is not involved in the decision
making process itself, nor in the execution of the decisions.

The implementation of this guideline will be facilitated by the College of
Oncology and the professional associations involved in this guideline. The
scientific material of this guideline is intended to be disseminated by
scientific and professional organisations. They can transform this material
into attractive and user-friendly tools tailored to caregivers groups. They will
also play a key role by a dissemination that makes use of diverse channels
such as websites or sessions of continuing education.

The stakeholders group indicated that MRI is not always available within
reasonable time and it is sometimes replaced by CT. This is a comment for
the following best practice point: ‘Patients with a history of a renal neoplasm
presenting with acute neurological signs or symptoms must undergo prompt
(preferably) MRI or CT scanning of the head or spine based on localization
of symptomatology’.

4.2 Monitoring the quality of care

This guideline could be considered as a starting point to develop quality
improvement programs that target all caregivers concerned.

It can be used as a tool to support health policies to improve the quality of
care, e.g. through the support of actions to increase caregivers’ awareness
and to improve their practice, or through the development (or revision) of
sets of process and outcome quality indicators.

KCE previously recommended to set up an integrative quality system in
oncology, covering the development and implementation of clinical practice
guidelines, the monitoring of the quality of care with quality indicators,
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feedback to health care providers and organizations and targeted actions to
improve the quality if needed.

Accordingly, supplementing this guideline with an appropriate set of quality
indicators would provide an opportunity to systematically assess the quality
of renal cancer care delivered in Belgium. However, while quality indicator
sets covering the diagnostic and therapeutic options have been developed
for other cancer types, this is as yet not the case for renal cancer.

4.3 Guideline update

In view of the rapidly evolving evidence, this guideline should be updated
every 5 years. If, in the meantime, important new evidence would become
available, this should be taken into consideration.
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