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1 Management of advanced renal cell
carcinoma using non-pharmacological
interventions before systemic anti-cancer
therapy

1.1 Review question

What is the clinical and cost-effectiveness of non-pharmacological interventions used before
systemic anti-cancer therapy for adults with advanced renal cell carcinoma?

1.1.1 Introduction

There are number of treatment options available for advanced renal cell carcinoma. These
usually include pharmacological (systemic anti-cancer therapy, SACT) and non-
pharmacological interventions. It is important to understand where non-pharmacological
treatment modalities could be considered alongside SACT for reducing disease burden and
improving survival benefits in the most effective manner.

Therefore, this review aims to evaluate the clinical and cost-effectiveness of non-
pharmacological interventions before initial treatment with SACT in managing advanced
renal cell carcinoma. Review H2 assesses the clinical and cost-effectiveness of non-
pharmacological interventions after SACT.

1.1.2 Summary of the protocol

Table 1: PICOS inclusion criteria
Population Adults (18 years or over) with advanced RCC* who have not previously
received systemic anti-cancer treatment (SACT).

*defined as metastatic/ advanced RCC or locally advanced inoperable RCC
(histologically confirmed or suspected on imaging).

Advanced RCC diagnosis confirmed according to the clinical or pathological
TNM classification

Exclusion:
o Adults with localised or locally advanced disease that is considered to be
operable.

e Adults with advanced disease who are having palliative care only.

Interventions e Non-pharmacological procedures carried out before SACT to manage
primary mass:

o Cytoreductive nephrectomy
o Stereotactic ablative radiotherapy (SABR)
Managing metastases:

Kidney cancer: evidence review for management of advanced renal cell carcinoma
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o Surgical removal
o Thermal ablation:
= Radiofrequency ablation
=  Cryotherapy
= Microwave ablation
o Radiotherapy:
= External beam radiotherapy (EBRT)
= Stereotactic ablative radiotherapy (SABR)

Comparator No non-pharmacological intervention before SACT (no delayed SACT):

Outcomes .

Study type .

SACT without a non-pharmacological intervention
SACT followed by an included non-pharmacological intervention
Progression-free survival
Overall survival or if not reported:
o Mortality
Cancer-specific survival or if not reported:
o Cancer-specific mortality
Severe adverse events reported as:
o observed in the intraoperative period
o observed in postoperative period
Duration of hospital stay
Quality of life
Randomised controlled trials (RCTs)
Any controlled, non-randomised studies
Cohort studies (prospective and retrospective observational studies)
Systematic reviews of the above studies

For the full protocol see appendix A.

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are

described in the review protocol in appendix A.

Methods and technical decisions specific to this review are summarised below:

1. Mortality at timepoints of 90 days or less was not included in this review. This was

considered to be within the postoperative period and therefore covered by the outcome of

postoperative severe adverse events (PSAE). PSAE was required to be reported using
the acceptable classifications - Clavien-Dindo classification or Common Terminology
Criteria for Adverse Events (CTCAE) in order to be included.

2. Where more than 1 timepoint was reported we reported data at up to 5 years and 5 to 10

years. Where several time points were reported that could fit in the same category, the
latest time point was used.

Kidney cancer: evidence review for management of advanced renal cell carcinoma
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3. For outcomes where the line of no effect was defined as the minimal important difference
(MID), a power calculation from a robust RCT (Mejean et al. 2018, included in this
review) was used to determine the minimum sample size needed for consideration for the
second downgrade criteria for the imprecision domain in GRADE. For all outcomes in this
review, a sample size of less than 576 was used for downgrading.

4. Important confounders considered for assessing the quality of the included studies under
this review were discussed and agreed with the committee. These confounders were:

o Age

e TNM classification

e Primary RCC type e.g. clear cell, papillary and chromophobe
e Tumour grade

e Renal function at baseline

e Performance status of participants at baseline

e Location and number of metastases

1.1.3.1 Search methods

The searches for the effectiveness evidence were run on 18/01/2024 and re-run on
14/02/2025. The following databases were searched: Central Register of Controlled Trials
(Wiley), Cochrane Database of Systematic Reviews (Wiley), Embase (Ovid), Epistemonikos
(Epistemonikos) and MEDLINE ALL (Ovid). Limits were applied to remove animal studies,
conference abstracts, editorials, letters, news items and commentaries, as well as papers not
published in the English language. Filters were used to limit to OECD countries, systematic
reviews, randomised controlled trials and observational studies.

The searches for the cost effectiveness evidence were run between 05/01/2024 and
07/01/2024 and re-run on 06/05/2025. The following databases were searched: EconLit
(Ovid), Embase (Ovid), HTA (CRD), International HTA database (INAHTA), MEDLINE ALL
(Ovid) and NHS Economic Evaluations Database (CRD). Limits were applied to remove
animal studies, conference abstracts, editorials, letters, news items and commentaries, as
well as papers not published in the English language. Filters were used to limit to OECD
countries and cost utility studies.

A NICE senior information specialist (SIS) conducted the searches. The MEDLINE strategy
was quality assured by another NICE SIS. All translated search strategies were peer
reviewed to ensure their accuracy. Both procedures were adapted from the 2015 PRESS
Guideline Statement. Further details and full search strategies for each database are

provided in appendix B.

1.1.3.2 Protocol deviations
1. Severe adverse event classifications were further specified:

e The Intraoperative Adverse Incident Classification (EAUiaiC) and Clavien-Dindo
Classification, both of which were already specified in the protocol, were used for
thermal ablation and surgery interventions only.

Kidney cancer: evidence review for management of advanced renal cell carcinoma
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e The Common Terminology Criteria for Adverse Events (CTCAE) Grade 3 or 4 was
added to the protocol to be used for SABR and EBRT interventions, or for
comparisons where one arm was SACT only. This addition aligns this protocol with
others in this guideline (reviews A, B and C) and reflects the fact that Clavien-Dindo is
usually used for surgery.

2. The quality of life outcomes were extracted when measured using EORTC Core Quality
of Life Questionnaire and EuroQol-5 dimensions (EQ-5D). Later in the process it was
agreed to include two additional scales assessing the quality of life outcomes as these
are specific to advanced RCC. These two additional scales were:

e Functional Assessment of Cancer Therapy Kidney Cancer Symptom Index (FKSI:
both the FKSI-15 and the FKSI-DRS)

e Renal Cell Carcinoma Symptom Index (RCC-SI)

1.1.4 Effectiveness evidence

1.1.4.1 Included studies

A single systematic search was carried out to identify potentially relevant studies for the
current review (parts H1 and H2) and reviews A, B and C (review A: surgical interventions for
localised RCC, review B: non-surgical interventions for localised RCC, review C:
nephrectomy or stereotactic ablative radiotherapy for locally advanced RCC). This search
found 19,882 references (see appendix B for the literature search strategy).

These 19,882 references were screened at title and abstract level against the review
protocols, with 19,208 excluded at this level. 176 articles were assessed at full text for review
H (H1 and H2 combined) (the remainder of those not excluded at title and abstract were
assessed at full text stage for review A, B or C). 10% of references were screened separately
by two reviewers with 99.9% agreement. Discrepancies were resolved by discussion.

The full texts of 176 references were ordered for closer inspection. A total of 27 articles — five
RCTs and 22 retrospective cohort studies — met the criteria specified in the review protocol
for review H1 (appendix A). Eighteen studies compared upfront cytoreductive nephrectomy
(cytoreductive nephrectomy before systemic anti-cancer therapy [SACT]) with SACT alone,
and 15 studies compared upfront cytoreductive nephrectomy with deferred cytoreductive
nephrectomy (cytoreductive nephrectomy after SACT).

For a summary of the 27 articles included in this review see Table 2.

The clinical evidence study selection is presented as a PRISMA diagram in appendix C.

1.1.4.2 Excluded studies

Details of studies excluded at full text, along with reasons for exclusion are given in appendix
J.
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using non-pharmacological management FINAL (March 2026)

7



FINAL

1.1.5 Summary of studies included in the effectiveness evidence

Table 2: Summary of characteristics of the included randomised controlled trials

Study details Population Intervention Comparator Outcomes Risk of bias
Bex (2019) N =99 Immediate Deferred e Overall survival Moderate
cytoreductive cytoreductive  Progression-free
nephrectomy + nephrectomy + S|
SURTIME (NCT01099423) P.eople gged 18 years or older, sunitinib (n = 50)  sunitinib (n = 49) urviv
histologically confirmed,
. . previously untreated clear cell
!Vlullt|ce.ntre .study i U5 metastatic renal cell carcinoma,
institutions in the Netherlands, | S
Belgium, the United Kingdom, and resectap e Iasympto'matlc primary
Canada’ ’ tumour in situ, required therapy
with sunitinib, a life expectancy
greater than 3 months, adequate
Study dates: This randomised bone marrow, liver, cardiac, and
clinical trial began on July 14, renal function, and 3 or fewer
2010, and continued until March surgical risk factors
24, 2016, with a median follow-up
of 3.3 years (range, 0-6.2 years) . o
and a clinical cutoff date for this zeygc:,tzcc:jlusmn criteria: not
report of May 5, 2017 P
De Bruijn (2019) N =99 Immediate Deferred e Duration of Moderate
cytoreductive cytoreductive hospital stay
SURTIME (NCT01099423) People aged 18 years or older, ~ nePhrectomy + — nephrectomy *

histologically confirmed, sunitinib (n = 50)  sunitinib (n = 49)

previously untreated clear cell

MWD SRl 1k metastatic renal cell carcinoma,

institutions in the Netherlands,
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Study details

Belgium, the United Kingdom, and

Canada

Study dates: Began on July 14,
2010, and continued until March
24,2016

Mejean (2021)
CARMENA trial - NCT00930033

Multicentre - Not reported where
the centres were based

Study dates: 2009 to October
2018

Population

resectable asymptomatic primary

tumour in situ, required therapy
with sunitinib, a life expectancy
greater than 3 months, adequate
bone marrow, liver, cardiac, and
renal function, and 3 or fewer
surgical risk factors

Key exclusion criteria: not
reported

N =450

Patients with clear cell renal cell
carcinoma confirmed on
mandatory biopsy and
documented metastatic disease,
Eastern Cooperative Oncology
Group (ECOG) status score of 0

to 1, absence of brain metastases

or treated brain metastases
without recurrence 3 weeks after
treatment, acceptable organ
function

Key exclusion criteria: Patients
who received previous systemic
treatment for kidney cancer
(including VEGF-targeted

Intervention

Cytoreductive
nephrectomy +
sunitinib (n =
226)

Comparator

Sunitinib alone (n =
224)

Outcomes

Overall survival

Risk of bias

Moderate

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details Population Intervention Comparator Outcomes Risk of bias

therapy) or anticoagulants,
patients with any medical
condition, including
cardiovascular disease, that ruled
them out as candidates for

treatment
Mejean (2018) N =450 Cytoreductive Sunitinib alone (n = e Progression-free Moderate
nephrectomy + 224) survival
CARMENA trial - NCT00930033  Patients with clear cell renal cell zgg')“”'b (o= o Adverse event

carcinoma confirmed on grade 23 (Clavien
mandatory biopsy and Dindo)
documented metastatic disease,
Eastern Cooperative Oncology
Group (ECOG) status score of 0
Study dates: 2009 to October to 1, absence of brain metastases
2017 or treated brain metastases
without recurrence 3 weeks after
treatment, acceptable organ
function

Multicentre - Not reported where
the centres were based

Key exclusion criteria: Patients
who received previous systemic
treatment for kidney cancer
(including VEGF-targeted
therapy) or anticoagulants,
patients with any medical
condition, including
cardiovascular disease, that ruled

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
(March 2026)
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Study details Population Intervention Comparator Outcomes Risk of bias
them out as candidates for
treatment
Shen (2023) N =284 Immediate Delayed e Overall survival Moderate
cytoreductive cytoreductive  Progression-free
China Histologically or cytologically MERRSEeNmY () S | MEPTEEon ([ = survival

42) before PD1 42) after PD1
inhibitor SACT inhibitor SACT
(nivolumab) (nivolumab)

confirmed clear cell renal cell
carcinoma, measurable disease
according to RECIST 1.1 criteria,
including primary and metastatic
lesions, Eastern Cooperative
Oncology Group (ECOG) status
score of 0 to 1, life expectancy >
24 weeks, primary resectable
tumour at first diagnosis

Study dates: 2018 — 2020

Key exclusion criteria: Brain or
liver metastases, poor prognosis
as defined by Memorial Sloan-
Kettering Cancer Center
(MSKCC) or Heng criteria, severe
hepatic or renal insufficiency or
uncontrolled hypertension or
diabetes mellitus, active infection,
primary tumours from other sites,
previous surgical or systemic
treatment for metastatic renal cell
carcinoma

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
(March 2026)
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See appendix D for full evidence tables.

Table 3: Summary of characteristics of the included non-randomised controlled trials

Study details

Bakouny (2023)

United States - uses
the International
Metastatic Renal
Cell Carcinoma
Database
Consortium (IMDC)
database

Study dates:
January 2020

Population
N =437

Initiated first-line systemic
therapy on or after January
1, 2009

Diagnosed with de novo
metastatic renal cell
carcinoma or had not
received a nephrectomy
for localised renal cell
carcinoma

Key exclusion criteria:
Missing dates of diagnosis
or dates of metastatic
disease

Missing information on
whether they had a
nephrectomy or the date of
nephrectomy

Intervention

Immune checkpoint
inhibitors with upfront
cytoreductive nephrectomy
(n = 234)

Comparator

Immune checkpoint
inhibitors no upfront
cytoreductive
nephrectomy (n =
203)

Confounders the
study adjusted for

Risk of
bias

Outcomes

Overall Serious

survival

Cytoreductive .
nephrectomy

Versus no
cytoreductive
nephrectomy

age (<65, 65-74,
or >75 yr)

presence of
bone, brain, or
liver metastases
(yes or no)

non- clear cell or
sarcomatoid
histology (yes or
no)

Karnofsky
Performance
Scale (KPS: =280
or <80)

the number of
IMDC risk factors
(=1, 2, 3, or 24)

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
(March 2026)
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Study details

Bhindi (2018)

United States —
utilises NCDB
database

Study dates: 2006 -
2013

Bhindi (2020)

IMDC database (33
centres globally)

Study dates: 2006
to 2018

Population

Missing dates of death or
last follow-up

N = 15,068

People with metastatic
kidney cancer.

Key exclusion criteria: any
other carcinoma, missing
data, not receiving
treatment within 3 months
of diagnosis.

N = 1,541

People receiving sunitinib
as first line systemic anti-
cancer therapy.

Key exclusion criteria:
unknown timings of

Intervention

Initial cytoreductive
nephrectomy then targeted
therapy (n = 6,731)

Upfront cytoreductive
nephrectomy then sunitinib
(n = 805)

Comparator

Initial targeted
therapy followed by
cytoreductive
nephrectomy (n =
8,337)

Sunitinib followed by
deferred
cytoreductive
nephrectomy (n =
85)

Confounders the

study adjusted for
o Age

e Sex

e Race

e Charlson co-
morbidity index

e Income

e Educational
status

e Country

e Facility location
o Facility type
o Primary tumour

histology

e TNM
classification

o Age

e Sex

e Year of diagnosis

e IMDC risk,

e Clear cell
histology

Outcomes Risk of

bias

e Overall Serious
survival

e Overall Serious
survival

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details Population Intervention Comparator Confounders the Outcomes Risk of
study adjusted for bias
surgery, missing data, Sunitinib alone (n= e  Number of
SACT after 12 months of 651) metastatic sites
diagnosis. e Location of
metastases
Chakiryan (2022) N=12,154 Up-front cytoreductive No cytoreductive e Age e Overall Serious
nephrectomy (n = 4393) nephrectomy, only e Sex survival
United States — People with metastatic before SACT (described systemic anti-cancer =
utilises NCDB renal cancer with complete Gl B IR ) M LRI (1 5 ’ ace
database data 7761) after SACT e Charlson-Deyo
| (described only as score
targeted therapy) e Year of diagnosis
Study dates: 2006 - .
to 2016 e Clinical staging
e Cytoreductive
nephrectomy
status
Choueiri (2011) N =314 Cytoreductive No cytoreductive e Patients with or e Overall Serious
nephrectomy, before nephrectomy, only without brain survival

systemic anti-cancer systemic anti-cancer metastases

) SEIES e PRI CIEEIeECe Wi therapy (sunitinib, sorafenib therapy (sunitinib,

i ith Ki fsk
Canada metgstanc renal cell or bevacizumab) (n = 201)  sorafenib or * W f arnotsxy
carcinoma of any : _ performance
] bevacizumab) (n = status 80% or
Study dates: August Pathological subtype and 113) °
2004 and Ju'l 2008 treated with sunitinib, greater vs less
y sorafenib or bevacizumab than 80%

e with more than 1
site of metastasis

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details

de Groot (2016)

Netherlands -
Patients from the
Dutch Cancer
Registry

Study dates:
January 2008 and
December 2010

Dragomir (2022)

Canada — utilises
Canadian Kidney

Cancer information

system

Population

N = 146

Patients diagnosed with
metastatic renal cell
carcinoma (i.e.,
metastases at initial
presentation) of any
histologic subtype and
treated with first-line
sunitinib

Key exclusion criteria: Not
reported

N =708

People with histologically
diagnosed renal cell
carcinoma.

Intervention

Cytoreductive nephrectomy
then sunitinib (n = 73)

Cytoreductive nephrectomy
before systemic therapy (n
= 383)

Type of SACT — sunitinib
(n=230), pazopanib (n=72),
ipilimumab/nivolumab (n=

Comparator

Confounders the

study adjusted for

No cytoreductive .
nephrectomy, only
sunitinib (n = 73)

Cytoreductive .
nephrectomy after
systemic therapy (n
=73)

vs 1 site of
metastasis

on different types
of vascular
endothelial
growth factor
targeted therapy

Baseline
demographics
(age at diagnosis
and gender)

3 additional
clinical factors
(histology, clinical
tumour stage,
and regional
lymph node
involvement)

Age
Sex

Sites and number
of organs for
metastasis

Cell histology

Outcomes Risk of

bias

e Overall Serious
survival

e Overall Serious
survival

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details Population Intervention Comparator Confounders the Outcomes Risk of
study adjusted for bias
Key exclusion criteria: 3), nivolumab, everolimus /  Systemic therapy e IMDC risk
Study dates: 2011 People with indolent pembrolizumab / only (n = 252) e Charlson
to 2020 metastatic disease temsirolimus / comorbidity index

atezolizumab / axitinib /

lenvatinib (n= 37) Type of SACT —

sunitinib (n=52),
pazopanib (n=8),
ipilimumab /
nivolumab (n= 3),
nivolumab,
everolimus /
pembrolizumab /
temsirolimus /
atezolizumab /
axitinib / lenvatinib

(n=10)
Ghatalia (2022) N=1,719 Upfront cytoreductive Deferred e Age e Overall Serious
nephrectomy (n = 605) cytoreductive . e Gender survival
United States - uses Patients with clear cell qig;wectomy (n= e Race
the nationwide US histology and synchronous e insurance at
Flatiron Health (FH) metastases Type of SACT- ipilimumab / diagnosis
electronic health nivolumab (n=59), Systemic therapy _
e T Key exclusion criteria: Not ~Pembrolizumab / axitinib  alone (n = 972) o LD s ey
derived deidentified reported (n=18), avelumab / axitinib
database (n=2), nivolumab/ Type of SACT -
pazopanib (n= 1), ipilimumab /
Study dates:2011 - bevacizumab / INFa2b (n= " pivolumab (n=17),
2020 3), immunotherapy alone pembrolizumab /

(n=33), VEGFR inhibitors
Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details

Gunenc (2024)

United States

Study dates: April
2016 — October
2022

Hara (2023)

Japan - used the
institutional medical

Population

N = 51

Patients with metastatic
renal cell carcinoma
receiving immunotherapy-
based therapies and
undergoing cytoreductive
nephrectomy

Key exclusion: patients
who did not receive
immunotherapy-based
therapies

N = 54

Intervention

(n=388), mTOR inhibitors
(n=101)

Upfront cytoreductive
nephrectomy (n=13):
patients who were
receiving immunotherapy-
based therapies after
surgery

Type of SACT — immune
checkpoint inhibitors,
tyrosine kinase inhibitors
(in combination or as
monotherapies).

Cytoreductive nephrectomy

before ipilimumab plus
nivolumab (n = 21)

Comparator

axitinib (n= 11),
immunotherapy
alone (n= 4),
VEGFR inhibitors
(n=89), mTOR
inhibitors (n= 13)
Deferred
cytoreductive
nephrectomy
(n=38):

patients who were
receiving
immunotherapy-
based therapies in
the preoperative
setting

Type of SACT —
immune checkpoint
inhibitors, tyrosine
kinase inhibitors (in
combination or as
monotherapies).

Without
cytoreductive
nephrectomy (n =
33)

Confounders the
study adjusted for

Not reported

Age
Body mass index
Sex

Outcomes Risk of
bias
e Overall Serious
survival
e Progression
free survival
e Overall Serious
survival

Progression-
free survival

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details

record database at
Kobe University
Hospital and five
affiliated hospitals

Study dates:
October 2018 and
December 2021

Hatakeyama (2021)

Japan - Michinoku
Japan Urological
Cancer Study Group
database

Population

Patients with synchronous
metastatic renal cell
carcinoma

Key exclusion criteria:
Patients who received
deferred cytoreductive
nephrectomy

N =278

Patients with primary
metastatic renal cell
carcinoma

Key exclusion criteria:
Treatment with first-line

Intervention

Immediate cytoreductive
nephrectomy followed by
first-line tyrosine kinase
inhibitors (n = 107)

Comparator

Deferred
cytoreductive
nephrectomy - after
receiving tyrosine
kinase inhibitors (n
= 39)

Confounders the

Outcomes

study adjusted for

International
Metastatic RCC
Database
Consortium risk
classification

Histology

Presence of liver,
brain, or bone
metastasis

Clinical T stage
Neutrophil
lymphocyte ratio
Number of
metastasis

Presence of
tumour
associated
symptoms

Overall
survival

Age o
Sex

Performance
status

Number of IMDC
risk factors

Risk of
bias

Serious
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Study details

Study dates:
January 2008 -
November 2019

Macleod (2018)

United States - data
use agreement set
forth by The
National Cancer
Institute’s
Surveillance,
Epidemiology, and
End Results (SEER)
Program data linked
with Medicare
claims

Population Intervention

interferon, mammalian
target of rapamycin
inhibitors, immunotherapy,
or chemotherapy; a period
from diagnosis to first
treatment of more than 3
months; a period of
surveillance after
immediate cytoreductive
nephrectomy of more than
3 months; a follow-up
period from the first
treatment of less than 3
months

N = 537
Patients with metastatic
renal cell carcinoma

Initial cytoreductive
nephrectomy followed by
targeted therapy (n = 190)

Key exclusion criteria:
Incomplete treatment
claims data, under 66
years of age, patients
receiving cytoreductive
nephrectomy but no
additional therapy,
competing non-metastatic

Comparator

Systemic anti-
cancer therapy
alone - tyrosine
kinase inhibitors (n
=132)

No cytoreductive
nephrectomy, only
initial systemic
therapy (n = 347)

Confounders the Outcomes Risk of
study adjusted for bias
e Clinical stage
(cT3b—4)
e Number of
metastatic
organs
e Demographic e Overall Serious
factors (age, survival

race, ethnicity,
rural status)

e Treatment era
(first half and
latter half of
study period)

e Cancer severity
(tumour stage,
nodal status,
histology)
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Study details

Study dates: 2006 —
2011

Manley (2017)

United States

Study dates: 2005 -
2013

Meagher (2024)

Italy and Spain —
used data from the
REMARCC
database which
collected data from
14 North American
and European
institutions

Population

renal cell carcinoma stage
IV cancer

N =123

Patients with metastatic
renal cell carcinoma

Key exclusion criteria:
Patients with missing
survival data, with
incomplete clinical data
and patients who received
prior immunotherapy

N =189

Patients diagnosed with
metastatic renal cell
carcinoma who underwent
cytoreductive nephrectomy

Intervention

Cytoreductive nephrectomy
then targeted therapy (n =
88)

Upfront cytoreductive
nephrectomy followed by
systemic therapy

Type of SACT — tyrosine
kinase inhibitor or
immunotherapy

Comparator

No cytoreductive
nephrectomy, only
targeted therapy (n
= 35)

Systemic therapy
followed by deferred
cytoreductive
nephrectomy

Type of SACT —
tyrosine kinase
inhibitor or
immunotherapy

Confounders the
study adjusted for

o Comorbidity
(Charlson-
Klabunde index)

o SEER registry
Age
o Comorbidity

Not reported

Outcomes Risk of
bias
e Overall Serious
survival
e Overall Serious
survival
e Cancer-
specific
survival
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Study details

Study dates:
January 2006 to
October 2019

Patel (2016)
United States

Study dates: July
2007 to January
2014

Population

N =48

Patients diagnosed with
metastatic renal cell
carcinoma, primary
systemic therapy was
offered to all patients

Key exclusion criteria:
Patients with
overwhelming burden of
metastatic disease, with
poor performance status,
who proceeded to
systemic therapy after the
initial evaluation without a
plan to offer cytoreductive
nephrectomy, tumour
histology was not clear cell
renal cell carcinoma,
patients who undergone
prior chemotherapy or
immunotherapy

Intervention Comparator

Cytoreductive nephrectomy
then sunitinib (n = 27)

Sunitinib followed by
cytoreductive
nephrectomy (n =
21)

Confounders the

study adjusted for

o Age

e Race
BMI

e ECOG

e Type of
procedure
performed

e Surgical
approach

e RENAL
nephrometry
score

e Tumour grade

e Presence of
thrombus

Outcomes

e Duration of
hospital stay

e Surgical
complications
— Grade 3a/b
(Clavien-
Dindo)

Risk of
bias

Serious

Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL

(March 2026)
21



FINAL

Study details

Poprach (2020)

Czech Republic -
RenlS Registry
database

Study dates: 2007
to 2018

Singla (2020)

United States - uses
the National Cancer
Database (NCDB)

Study dates: 2015 -
2016

Population

N =730
Patients with synchronous
metastatic disease or

Key exclusion criteria: Not
reported

N =221

Patients diagnosed with
metastatic renal clear cell
carcinoma

Key exclusion criteria:
Patients who received any
non-immunotherapy
systemic therapies

Intervention

Cytoreductive nephrectomy
within 3 months of
diagnosis then targeted
therapies (pazopanib or
sunitinib) (n = 458)

Cytoreductive nephrectomy
then immunotherapy (n =
197)

Comparator

No cytoreductive
nephrectomy, only
targeted therapies
(pazopanib or
sunitinib) (n = 272)

Immunotherapy
followed by
cytoreductive
nephrectomy (n =
24)

Confounders the
study adjusted for

e Not reported

o Patient
demographics

e Performance of
cytoreductive
nephrectomy

e Presence of
sarcomatoid

features

e Primary tumour
size

o T stage

e cN stage

e Presence of

bone, brain, liver,

or lung
metastases

Outcomes

e Overall
survival

e Progression-
free survival

e Overall
survival

Risk of
bias
Serious

Serious
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Study details

Stroup (2013)

United States -
multi-institutional
(University of
California San
Diego Medical
Centre; San Diego
Veterans
Administration
Medical Centre;
University of
Tennessee Health
Sciences Centre
Memphis)

Study dates: May
2005 to August
2009

Population

N =35

Patients diagnosed with
metastatic renal cell
carcinoma

Key exclusion criteria:
Patients with an
overwhelming burden of
metastatic disease, with
poor performance status,
who proceeded to
systemic therapy after the
initial evaluation without a
plan to offer cytoreductive
nephrectomy, tumour
histology was not clear cell
renal cell carcinoma,
patients who had
undergone prior
chemotherapy or
immunotherapy

Intervention

Cytoreductive nephrectomy

then sunitinib (n = 17)

Comparator

Sunitinib followed by
cytoreductive
nephrectomy (n =
11)

Sunitinib alone (n =
7)

Confounders the
study adjusted for

Number of known
metastatic sites

Time to receipt of
immunotherapy
from diagnosis
Age

Race

BMI

ECOG score (0
or1vs>1)

Tumour size (<7
vs 27 cm)

Tumour grade

Inferior vena
cava thrombus

Number of
metastatic
lesions (<5 vs
25)

Outcomes Risk of
bias
Overall Serious
survival
Cancer
specific
survival
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Study details

Takemura (2023)

Multicentre
collaboration
involving
participants from
more than 40
institutions
worldwide:
Australia, Belgium,
Canada, Denmark,
Germany, Greece,
Italy, Japan, Mexico,
Netherlands, New
Zealand, Singapore,
South Korea, Spain,
UK, and the United
States

Study dates: Not
reported

Population
N = 807

Patients received frontline
immuno-oncology based
combinations, including
immuno-oncology/immuno-
oncology doublet therapy
and immuno-
oncology/tyrosine kinase
inhibitor combination
therapy , patients
diagnosed with either
synchronous metastatic
renal cell carcinoma or
metachronous metastatic
renal cell carcinoma
without previous
nephrectomy for localized
renal cell carcinoma,
patient did not die nor were
censored within a fixed
landmark time, with
different landmark time
periods (6, 9, 12, and 18
months) examined

Key exclusion criteria:
Patients with missing data

Intervention

Upfront cytoreductive
nephrectomy (n = 327)

Immuno-oncology alone (n
= 440)

Comparator Confounders the
study adjusted for

Deferred e Not reported

cytoreductive

nephrectomy (n =

40)

Type of SACT —

Immuno-oncolocy
based combination

Outcomes

Mortality

Risk of
bias
Serious
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Study details Population Intervention Comparator Confounders the Outcomes Risk of
study adjusted for bias

for the date of diagnosis or
metastasis, patients with
missing data for whether
they underwent
nephrectomy, or the date
of nephrectomy, patients
with missing data for
whether they are dead or
alive, or the date of death
or last follow-up

Xu (2019) N=118 Cytoreductive nephrectomy  Sunitinib alone (n= e  Not reported e Overall Serious
then sunitinib (n = 70) 48) survival
China - Department  Patients who had . Progress_ion-
of Urology, Fudan metastases on initial free survival
University Shanghai  diagnosis and who were
Cancer Centre treated by urologists
(FUSCC) Shanghai  according to the standard
treatment at the institution
Study dates: May
2009 and June 2018 Key exclusion criteria: Not
reported
Yoshino (2022) N =41 Upfront cytoreductive No cytoreductive e Not reported e Overall Serious
nephrectomy then nephrectomy survival
Japan - five Patients with synchronous ir:wlxic;:ﬁ?na(bnpzlu;l)pmmumab (n=13)
affiliated institutions  metastatic renal cell
carcinoma Nivolumab plus

ipilimumab +
Kidney cancer: evidence review for management of advanced renal cell carcinoma using non-pharmacological management FINAL
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Study details Population Intervention Comparator Confounders the Outcomes Risk of
study adjusted for bias

Study dates: deferred

September 2016 Key exclusion criteria: cytoreductive

and July 2021 Patients whose duration of nephrectomy (n = 7)

post-treatment follow-up
was short (i.e. <1 month)
or whose clinical data were

missing

You (2021) N=78 Cytoreductive nephrectomy Targeted therapy e Memorial Sloan- e Overall Serious

+ targeted therapy (n = 45) alone (n = 33) Kettering Cancer survival

Republic of Korea Patients diagnosed with Crentrr]e i e Progression-
metastatic renal clear cell ]E’agg)rgs = free survival

Study dates: carcinoma

November 2006 to

December 2009 Key exclusion criteria:

Non-clear cell type renal
cell carcinoma, no
evidence of residual
disease due to complete
nephrectomy and
metastasectomy

See appendix D for full evidence tables.
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1.1.6 Summary of the effectiveness evidence

Clinical decision thresholds for minimally important differences (MIDs) were used to interpret
the evidence. The line of no effect (in this case represented by 1.0) was used as a clinical
decision threshold for the outcomes of overall survival, mortality, progression-free survival,
cancer specific survival, duration of hospital stay, and complications grade =3 (Clavien
Dindo). No data was identified for need for further systemic therapy, and quality of life.

The following criteria were used to interpret the effect (column of ‘Interpretation of effect’
below) in the summary GRADE tables:

e For outcomes without a defined MID or where the MID is set as the line of no effect,
evidence statements are divided into 2 groups as follows:

o We state that the evidence showed that there is an effect if the 95% CI| does not
cross the line of no effect.

o ltis not possible from the evidence to differentiate between comparators if the
95% CI crosses the line of no effect.

Further details on GRADE assessment are described in appendix F.

Cytoreductive nephrectomy (CN) followed by systemic anti-cancer therapy (SACT) is
summarised as “upfront CN”. CN delivered after SACT is summarised as “deferred CN”.

Kidney cancer: evidence review for management of advanced renal cell carcinoma
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Upfront cytoreductive nephrectomy (CN) vs. deferred CN
Survival outcomes

Table 4: Survival outcomes comparing upfront cytoreductive nephrectomy and then systemic anti-cancer therapy versus
systemic anti-cancer therapy followed by cytoreductive nephrectomy

Number of Study design  Outcome Histological Sample size Effect Certainty Interpretation of effect
studies type estimate
2 (Bex 2018, Randomised Progression-free Clear cell 183 HR 1.35 (0.94 Very low Could not differentiate
Shen 2023) controlled trial ~ survival, <5 years to 1.95)
1 (Gunenc non- Progression-free Mixed 51 HR 0.40 Very low Could not differentiate
2024) randomised survival, <5 years (0.12 to 1.39)

study
2 (Bex 2018, Randomised Overall survival, <5 Clear cell 183 HR 1.54 (1.02 Low Effect favours deferred
Shen 2023) controlled trial  years to 2.32) cytoreductive nephrectomy
2 (Meagher Non- Cancer-specific Clear cell 217 HR 2.15 (1.43 Very low Effect favours deferred
2024, Stroup randomised survival, <5 years to 3.25) cytoreductive nephrectomy
2013) controlled trial
8 (Bhindi 2018, Non- Overall survival, <5 Mixed 17,731 HR 0.94 Very low Could not differentiate
Bhindi 2020, randomised years (0.70 to 1.28)
Ghatalia 2022,  controlled trial
Gunenc 2024,
Macleod 2018,
Meagher
2024,Singla

2020, Stroup
2013)
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Number of
studies

2 (Takemura
2024, Yoshino
2022%)

1 (Hatakeyama
2021)

* Converted from 'overall survival' reported as events

Study design

Non-
randomised
controlled trial

Non-
randomised
controlled trial

Outcome

Mortality, <5 years

Overall survival, >5
years

Histological
type
Mixed

Mixed

Sample size

395

146

Reasons for downgrading can be found in the full GRADE tables in appendix F.

Effect
estimate

RR 5.08 (1.03
to 25.03)

HR 1.64 (0.87
to 3.09)

Certainty

Very low

Very low

Interpretation of effect

Effect favours deferred
cytoreductive nephrectomy

Could not differentiate
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All other outcomes

Table 5: All other outcomes comparing upfront cytoreductive nephrectomy and then systemic anti-cancer therapy versus

systemic anti-cancer therapy followed by cytoreductive nephrectomy

Number of Study design  Outcome Histological
studies type
1 (Bex 2018) Randomised Adverse events Clear cell 80
controlled trial grade 23 (Clavien
Dindo)
1 (De Bruijn Randomised Duration of Clear cell 80
2019) controlled trial hospital stay -
Days
1 (Patel 2016) Non-randomised Adverse events Clear cell 48
controlled trial grade =3 (Clavien
Dindo)
1 (Patel 2016) Non-randomised  Duration of Clear cell 48
controlled trial hospital stay -
Days

Reasons for downgrading can be found in the full GRADE tables in appendix F.

Sample size

Effect estimate

RR 0.45 (0.05 to
4.15)

MD 1.00 (-1.35 to
3.35)

RR 0.06 (0.00 to
1.02)

MD -2.50 (-6.19
to 1.19)

Certainty

Very low

Very low

Very low

Very low

Interpretation of
effect

Could not
differentiate

Could not
differentiate

Could not
differentiate

Could not
differentiate
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Upfront cytoreductive nephrectomy (CN) vs. no CN (systemic anti-cancer therapy, SACT, alone)

Survival outcomes

Table 6: Survival outcomes comparing upfront cytoreductive nephrectomy and then systemic anti-cancer therapy versus
systemic anti-cancer therapy alone

Number of
studies

1 (Méjean 2018)
1 (Méjean 2021)

3 (Hara 2023, Xu
2019, You 2011)

1 (Stroup 2013)

11 (Bakouny
2023, Bhindi
2020, Chakiryan
2022, Choueiri
2011, Dragomir
2022, de Groot
2016, Ghatalia
2022, Hara 2023,
Manley 2017, Xu
2019, You 2011)

Study design

Randomised
controlled trial

Randomised
controlled trial

Non-randomised
controlled trial

Non-randomised
controlled trial

Non-randomised
controlled trial

Outcome

Progression-free
survival, <5 years
Overall survival, <5
years
Progression-free
survival, <5 years

Cancer specific
survival, <5 years

Overall survival, <5
years

Histological Sample size
type

Clear cell 399

Clear cell 450

Clear cell 350

Clear cell 35

Mixed 20,957

Effect estimate

HR 0.82 (0.67 to
1.00)

HR 0.97 (0.79 to
1.19)

HR 0.73 (0.39 to
1.37)

HR 0.10 (0.02 to
0.42)

HR 0.67 (0.54 to
0.82)

Certainty
Very low
Very low
Very low

Very low

Very low

Interpretation of
effect

Could not
differentiate

Could not
differentiate

Could not
differentiate

Effect favours upfront
cytoreductive
nephrectomy

Effect favours upfront
cytoreductive
nephrectomy
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Number of Study design  Outcome Histological Sample size
studies type

2 (Takemura Non-randomised Mortality, <5 years = Mixed 801

2024, Yoshino controlled trial

2022%)

2 (Hatakeyama Non-randomised = Overall survival, >5 Mixed 969

2021, Poprach controlled trial years

2020)

Reasons for downgrading can be found in the full GRADE tables in appendix F.

All other outcomes

Effect estimate Certainty

RR0.56 (0.41to  Low
0.76)

HR 0.57 (0.47to  Low
0.68)

Interpretation of
effect

Effect favours upfront
cytoreductive
nephrectomy

Effect favours upfront
cytoreductive
nephrectomy

Table 7: All other outcomes comparing upfront cytoreductive nephrectomy and then systemic anti-cancer therapy versus

systemic anti-cancer therapy alone

Number of Study design  Outcome Histological Sample size
studies type
1 (Méjean 2018)  Randomised Adverse events Mixed 399
controlled trial grade 23
1 (Hara 2023) Non-randomised Adverse events Mixed 54
controlled trial grade =3 (Clavien
Dindo)

Reasons for downgrading can be found in the full GRADE tables in appendix F.

See appendix F for full GRADE tables.

Effect estimate Certainty

RR0.77 (0.59to  Very low
0.99)

RR 1.75(0.85t0  Very low
3.57)

Interpretation of
effect
Effect favours upfront

cytoreductive
nephrectomy

Could not differentiate
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1.1.7 Economic evidence

Evidence review H contains two parts (H1 and H2). A single literature search was conducted
to identify published economic evaluations of relevance to the review questions on the
management of RCC in this guideline (see appendix B), which includes both H1 and H2 for
the management of advanced RCC, as well as reviews for the management of localised
RCC (evidence review A and evidence review B) and locally advanced RCC (evidence
review C).

This search retrieved 326 studies and based on title and abstract screening four studies were
identified as potentially relevant for any of the evidence reviews covered by the search. On
review of the full text, two studies were included for evidence review B, and two studies were
excluded. For details on study selection, see economic study selection flow chart in appendix
G.

1.1.7.1 Included studies

No economic evidence was identified for the present review questions H1 and H2 on the
non-pharmacological management of advanced RCC. Two economic studies were included
in evidence review B on non-surgical interventions or active surveillance in adults with
localised RCC (see evidence review B for details).

1.1.7.2 Excluded studies

Two studies were excluded at full text review (see appendix J for a list of studies and
reasons for exclusion).

1.1.8 Economic model

No original economic modelling was conducted for this review.

1.1.9 Unit costs

Unit costs of interventions are listed in Table 8.
Table 8: Unit costs of interventions

Resource Unit cost Source

Open nephrectomy £10,142.10 NHS Cost Collection (2024). Weighted average of
codes LB61C-G, Major, Open or Percutaneous,
Kidney or Ureter Procedures, 19 years and over

Laparoscopic nephrectomy £9,970.10 NHS Cost Collection (2024). Weighted average of
codes LB62C-D, Major Laparoscopic, Kidney or
Ureter Procedures, 19 years and over

Robot-assisted nephrectomy  £10,172.87 Ratio of robotic to laparoscopic partial nephrectomy
cost estimated from Camp et al. (2018), calculated
as £4,444 | £4,356 = 1.02.

Ratio applied to the laparoscopic nephrectomy unit
cost to estimate the robotic nephrectomy unit cost.
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Resource

CT preparation for SABR
therapy

One fraction of SABR
Radiofrequency ablation
Cryoablation

Microwave ablation

Metastasectomy

Unit cost

£1,770.46

£239.83

£1,960.46

£3,474.14

£1,960.46

£4,160.46 -
£6,774.33

Source

NHS Cost Collection (2024). SC41Z preparation for
intensity modulated radiation therapy with technical
support

NHS Cost Collection (2024). SC22Z deliver a
fraction of treatment on a megavoltage machine

NHS Cost Collection (2024). YL02Z Standard
Percutaneous Ablation of Lesion of Kidney

NHS Cost Collection (2024). YL01Z Complex
Percutaneous Ablation of Lesion of Kidney

NHS Cost Collection (2024). YL02Z Standard
Percutaneous Ablation of Lesion of Kidney

NHS Cost Collection (2024). LB06J-M Kidney
urinary tract or prostate neoplasms with
interventions and DZ17P-R Respiratory neoplasms
with single intervention

SABR: stereotactic ablative radiotherapy, CT: computed tomography

1.1.10 The committee’s discussion and interpretation of the evidence

Evidence review H contains two parts (H1 and H2). The committee discussed both parts of
the evidence review together, and there is a single discussion section to record this. See
section 2.1.8 for the full discussion.
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2 Management of advanced renal cell
carcinoma using non-pharmacological
interventions after systemic anti-cancer
therapy

2.1 Review question

What is the clinical and cost-effectiveness of non-pharmacological interventions used after
systemic anti-cancer therapy for adults with advanced renal cell carcinoma?

2.1.1 Introduction

There are number of treatment options available for advanced renal cell carcinoma. These
usually include pharmacological (systemic anti-cancer therapy, SACT) and non-
pharmacological interventions. It is important to understand the sequence of these treatment
modalities for reducing disease burden and improving survival benefits in the most effective
manner.

Therefore, this review aims to evaluate the clinical and cost-effectiveness of non-
pharmacological interventions after initial treatment with SACT in managing advanced renal
cell carcinoma. Review H1 assesses the clinical and cost-effectiveness of non-
pharmacological interventions before SACT.

2.1.2 Summary of the protocol

Table 9: PICO inclusion criteria
Population Adults (18 years or over) with advanced RCC* who have previously received
systemic anti-cancer treatment (SACT).

*defined as metastatic/ advanced RCC or locally advanced inoperable RCC
(histologically confirmed or suspected on imaging).

Advanced RCC diagnosis confirmed according to the clinical or pathological
TNM classification

Exclusion:
o Adults with localised or locally advanced disease that is considered to be
operable.

e Adults with advanced disease who are having palliative care only.

Interventions e Non-pharmacological procedures carried out after SACT to manage
primary mass:

o Cytoreductive nephrectomy

o Stereotactic ablative radiotherapy (SABR)
e Managing metastases:

o Surgical removal

o Thermal ablation:
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= Radiofrequency ablation

= Cryotherapy

=  Microwave ablation

o Radiotherapy:
= External beam radiotherapy (EBRT)
= Stereotactic ablative radiotherapy (SABR)
Comparator When both arms have previously had SACT for advanced RCC:

¢ No intervention (compared with non-pharma intervention)

When neither arm has previously had SACT for advanced RCC:
e SACT (compared with SACT then non-pharma intervention)

Outcomes e Progression-free survival
e Overall survival or if not reported:
o Mortality

e Cancer-specific survival or if not reported:
o Cancer-specific mortality

e Severe adverse events reported as:
o observed in the intraoperative period
o observed in postoperative period

e Need for further systemic therapy

e Number of hospital admissions

e Duration of hospital stay

e Quality of life

Study type e Randomised controlled trials (RCTs)

e Any controlled, non-randomised studies

o Cohort studies (prospective and retrospective observational studies)

o Systematic reviews of the above studies

For the full protocol see appendix A. Note: this PICO reflects the protocol deviations (see
section 2.1.3.2 for details).

2.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A, the text below and the methods document.

Methods and technical decisions specific to this review are summarised below:

1. Mortality at timepoints of 90 days or less was not included in this review. This was
considered to be within the postoperative period and therefore covered by the outcome of
postoperative severe adverse events (PSAE). PSAE was required to be reported using
the acceptable classifications - Clavien-Dindo classification or Common Terminology
Criteria for Adverse Events (CTCAE) in order to be included.

2. Where more than 1 timepoint was reported we reported data at up to 5 years and 5 to 10
years. Where several time points were reported that could fit in the same category, the
latest time point was used.
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3. For outcomes where the line of no effect was defined as the minimal important difference
(MID), a power calculation from a robust RCT (Mejean 2018, included in this review) was
used to determine the minimum sample size needed for consideration for the second
downgrade criteria for the imprecision domain in GRADE. One RCT was identified which
compared upfront cytoreductive nephrectomy with sunitinib alone (Méjean 2018). This
trial does not meet the inclusion criteria for this review, but is related. It was used as a
source to inform the minimum sample size needed. For all outcomes sample size of less
than 576 was used for downgrading.

4. Important confounders considered for assessing the quality of the included studies under
this review were discussed and agreed with the committee. These confounders were:

o Age

e TNM classification

¢ Primary RCC type e.g. clear cell, papillary and chromophobe
e Tumour grade

e Renal function at baseline

e Performance status of participants at baseline

e Location and number of metastases

o Type of SACT previously received.
2.1.3.1 Search methods

The searches for the effectiveness evidence were run on 18/01/2024 and re-run on
14/02/2025. The following databases were searched: Central Register of Controlled Trials
(Wiley), Cochrane Database of Systematic Reviews (Wiley), Embase (Ovid), Epistemonikos
(Epistemonikos) and MEDLINE ALL (Ovid). Limits were applied to remove animal studies,
conference abstracts, editorials, letters, news items and commentaries, as well as papers not
published in the English language. Filters were used to limit to OECD countries, systematic
reviews, randomised controlled trials and observational studies.

The searches for the cost effectiveness evidence were run between 05/01/2024 and
07/01/2024 and re-run on 06/05/2025. The following databases were searched: EconlLit
(Ovid), Embase (Ovid), HTA (CRD), International HTA database (INAHTA), MEDLINE ALL
(Ovid) and NHS Economic Evaluations Database (CRD). Limits were applied to remove
animal studies, conference abstracts, editorials, letters, news items and commentaries, as
well as papers not published in the English language. Filters were used to limit to OECD
countries and cost utility studies.

A NICE senior information specialist (SIS) conducted the searches. The MEDLINE strategy
was quality assured by another NICE SIS. All translated search strategies were peer
reviewed to ensure their accuracy. Both procedures were adapted from the 2015 PRESS
Guideline Statement. Further details and full search strategies for each database are

provided in appendix B.

2.1.3.2 Protocol deviations

1. Severe adverse event classifications were further specified:
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e The Intraoperative Adverse Incident Classification (EAUiaiC) and Clavien-Dindo
Classification, both of which were already specified in the protocol, were used for
thermal ablation and surgery interventions only.

e The Common Terminology Criteria for Adverse Events (CTCAE) Grade 3 or 4
was added to the protocol to be used for SABR and EBRT interventions only, or
for comparisons where one arm was SACT only. This addition aligns this protocol
with others in this guideline (reviews A, B and C) and reflects the fact that
Clavien-Dindo is usually used for surgery.

2. The quality of life outcomes were extracted when measured using EORTC Core
Quality of Life Questionnaire and EuroQol-5 dimensions (EQ-5D). Later in the
process it was agreed to include two additional scales assessing the quality of life
outcomes. These two additional scales were:

e Functional Assessment of Cancer Therapy Kidney Cancer Symptom Index (FKSI:
both the FKSI-15 and the FKSI-DRS)

e Renal Cell Carcinoma Symptom Index (RCC-SI)

3. Initially it was decided that the population to be included in this review will be people
who have previously received systemic anti-cancer treatment (SACT). This decision
had the possibility of potentially missing out the population who only received SACT
during the study. A protocol deviation was made to include people who had not
previously received SACT for advanced RCC but who received SACT in the course of
the study. This meant that there were two possible comparisons for this review:

¢ In people who have all previously had SACT for advanced RCC: Non-pharma
intervention vs no intervention.

¢ In people who have never had SACT for advanced RCC: SACT then non-pharma
intervention vs SACT alone.

2.1.4 Effectiveness evidence

2.1.4.1 Included studies

A single systematic search was carried out to identify potentially relevant studies for the
current review (review H2) and reviews A, B, C and H1 combined (review A: surgical
interventions for localised RCC, review B: non-surgical interventions for localised RCC,
review C: nephrectomy or stereotactic ablative radiotherapy for locally advanced RCC,
reviews H1: non-pharmacological management of advanced RCC). This search found
19,882 references (see appendix B for the literature search strategy).

These 19,882 references were screened at title and abstract level against the review
protocols, with 19,208 excluded at this level. 176 articles were assessed at full text for review
H (H1 and H2 combined) (the remainder of those not excluded at title and abstract were
assessed at full text stage for review A, B or C). 10% of references were screened separately
by two reviewers with 99.9% agreement. Discrepancies were resolved by discussion.

The full texts of 176 references were ordered for closer inspection. A total of 7 articles, all
retrospective cohort studies, met the criteria specified in the review protocol for review H2
(appendix A). All studies compared deferred cytoreductive nephrectomy (cytoreductive
nephrectomy after systemic anti-cancer therapy) with systemic anti-cancer therapy alone. Six
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out of 7 included cohort studies reported similar outcomes (overall survival) and one study
reported cancer specific survival data.

For a summary of the 7 articles included in this review see Table 10.

The clinical evidence study selection is presented as a PRISMA diagram in appendix C .

2.1.4.2 Excluded studies

Details of studies excluded at full text, along with reasons for exclusion are given in appendix
J.
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2.1.5 Summary of studies included in the effectiveness evidence

Table 10: Summary of characteristics of the included non-randomised studies

Population Intervention Comparator Confounders the Outcomes Risk of bias
Study details study adjusted for
Bhindi (2018) N= NR Deferred cytoreductive SACT alone (n=NR) Age, sex, race, e Overall Serious
nephrectomy (n=7520) Charlson co- survival
United States — People with metastatic Type of SACT — not Type of SACT — not mggzde't};gff aXt| onal
utilises NCDB kidney cancer. reported reported status ’country
database Key exclusion criteria: fac”ity’ Iocation:
Study dates: 2006 - any other carcinoma, facility type, primary
2013 missing data, not tumour histo|ogy’
receiving treatment TNM classification
within 3 months of
diagnosis.
Bhindi (2020) N=736 Deferred cytoreductive SACT alone (n=651) Age, sex, year of e Overall Serious
nephrectomy (n=85) diagnosis, IMDC risk, survival
IMDC database (33 People receiving Type of SACT —first-line  Type of SACT - ﬁf;;:?lgpﬁgggéﬁ .
centres globally) sunitinib as first line therapy with sunitinib sunitinib sites. location of
Study dates: 2006 systemic anti-cancer meta’stases
to 2018 therapy.

Key exclusion criteria:
unknown timings of
surgery, missing data,
SACT after 12 months
of diagnosis.

Chakiryan (2022) N=8328 Deferred cytoreductive SACT alone (n=7716)  Age, sex, race, Overall Serious
nephrectomy (n=612) Charlson-Deyo survival
score, year of
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Study details

United States —
utilises NCDB
database

Study dates: 2006
to 2016

Day (2016)
Australia

Study dates: 2006
to 2012

Dragomir (2022)

Canada — utilises
Canadian Kidney

Cancer information

system

Study dates: 2011
to 2020

Population

People with metastatic
renal cancer with
complete data.

N=76

People with metastatic
renal cancer and
complete data.

Key exclusion criteria:
received SACT before
January 2006.

N=325

People with
histologically diagnosed
renal cell carcinoma.

Key exclusion criteria:
People with indolent
metastatic disease

Intervention

Type of SACT - targeted
therapy as first-line
treatment

Deferred cytoreductive
nephrectomy (n=42)

Type of SACT — first-line
treatment with sunitinib
(n= 33), Pazopanib (n=
4), Bevacizumab (n= 2),
Interferon (n= 2),
temsirolimus (n= 1)

Deferred cytoreductive
nephrectomy (n=73)

Type of SACT — sunitinib
(n=52), pazopanib (n=8),
ipilimumab / nivolumab
(n=3), nivolumab /
everolimus /
pembrolizumab /
temsirolimus /
atezolizumab / axitinib /
lenvatinib (n= 10)

Comparator

Type of SACT —
targeted therapy as
first-line treatment

SACT alone (n=34)

Type of SACT — first-
line treatment with
sunitinib (n= 34),
everolimus (n= 4)

SACT alone (n=252)

Type of SACT —
sunitinib (n=121),
pazopanib (n=52),
ipilimumab / nivolumab
(n=57), nivolumab /
everolimus /
pembrolizumab /
temsirolimus /
atezolizumab / axitinib
/ lenvatinib (n= 22)

Confounders the
study adjusted for

diagnosis, clinical
staging,
cytoreductive
nephrectomy status.

Cytoreductive
nephrectomy (CN),
MSKCC risk
classification,
neutrophil-to-
lymphocyte ratio,
histology and
systemic treatment

Age, sex, sites and
number of organs for
metastasis, cell
histology, IMDC risk
and Charlson
comorbidity index

Outcomes Risk of bias
Overall Serious
survival
Overall Serious
survival
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Study details
Fransen (2023)

Netherlands and
England

Study dates: 2019
to 2022

Hatakeyama (2021)

Japan

Study dates: 2008
to 2019

Population
N=26

People with
histologically diagnosed
renal cell carcinoma.

Key exclusion criteria:
NR

N=171

People with primary
metastatic renal cell
carcinoma.

Key exclusion criteria:
missing data, fist-line
treatment other than
kinase inhibitors, follow-
up less than 3 months.

Intervention

Deferred cytoreductive
nephrectomy (n=19)

Type of SACT — first-line
therapy with ipilimumab-
nivolumab

Deferred cytoreductive
nephrectomy (n=39)

Type of SACT — first-line
therapy with TKI —
sunitinib (n= 17),
sorafenib (n=2), axitnib
(n=19), Pazopanib (n=1)

Comparator

SACT alone (n=7)

Type of SACT — first-
line therapy with
ipilimumab-nivolumab

SACT alone (n=132)

Type of SACT — first-
line therapy with TKI —
sunitinib (n= 65),
sorafenib (n=16),
axitnib (n= 47),
Pazopanib (n=4)

Confounders the
study adjusted for

Not stated

Age, sex,
performance status,
IMDC risk factors,
clinical staging,
number of metastatic
organs

SACT: systemic anti-cancer therapy; NR: not reported. Risk of bias: risk of bias of reported outcomes

See appendix D for full evidence tables

Outcomes

Cancer-
specific
mortality

Overall
survival

Risk of bias

Serious

Moderate
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2.1.6 Summary of the effectiveness evidence

Clinical decision thresholds for minimally important differences (MIDs) were used to interpret the evidence. The line of no effect (in this case
represented by 1.0) was used as a clinical decision threshold for the outcomes of overall survival and cancer specific survival. No data was
identified for progression-free survival, intraoperative or postoperative severe adverse events, need for further systemic therapy, number of
hospital admissions, duration of hospital stay and quality of life.

The following criteria were used to interpret the effect (column of ‘Interpretation of effect’ below) in the summary GRADE tables:

e For outcomes without a defined MID or where the MID is set as the line of no effect, evidence statements are divided into 2 groups as follows:
o We state that the evidence showed that there is an effect if the 95% CI does not cross the line of no effect.
o The evidence could not differentiate between comparators if the 95% CI crosses the line of no effect.

Cytoreductive nephrectomy (CN) delivered after systemic anti-cancer therapy (SACT) is summarised as “deferred CN”. SACT alone refers to
participants who did not receive CN either before or after SACT.

Table 11: Deferred cytoreductive nephrectomy (CN) vs systemic anti-cancer therapy (SACT) alone

Number of studies Outcome Sample size Effect estimate Certainty Interpretation of effect
6 (Bhindi 2018, Bhindi 2020, Overall survival <5 years 17,0802 HR 0.43 (0.37 to 0.51) Low Effect favours deferred
Chakiryan 2022, Day 2016, Dragomir CN

2022, Hatakeyama 2021)

1 (Fransen 2023) Cancer-specific mortality <5 years 26 RR 0.83 (0.61 to 1.11) Very low Could not differentiate

a. Bhindi 2018 does not report the number of participants for SACT alone arm.
Included studies only reported overall survival and cancer-specific mortality outcomes.

See appendix F for full GRADE tables and further details on GRADE assessment.
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2.1.7 Economic evidence

Evidence review H contains two parts (H1 and H2). One review was conducted for all
questions relating to the management options for RCC, which includes both H1 and H2 for
the management of advanced RCC, as well as reviews for the management of localised
RCC (evidence review C) and locally advanced RCC (evidence review A and evidence
review B).

The review is described in section 1.1.7 Economic evidence. Unit costs relevant for this
review are described in section 1.1.9 Unit costs.

2.1.8 The committee’s discussion and interpretation of the evidence

Evidence review H contains two parts (H1 and H2). The committee discussed both parts of
the evidence review together, and there is therefore a single discussion section to record
this.

Note about the terminology used in this review: Cytoreductive nephrectomy (CN) followed by
systemic anti-cancer therapy (SACT) is summarised as “upfront CN”. CN delivered after
SACT is summarised as “deferred CN”. The committee noted whilst these terms have been
used throughout the review and discussion sections, they preferred to use “CN before SACT”
and “CN after SACT has been started” for the recommendations as they are more easily
understood.

2.1.8.1. The outcomes that matter most

The committee agreed that survival outcomes (overall survival, progression free survival and
cancer specific survival) and quality of life outcomes were of most importance as they are the
best indicators to evaluate the effectiveness of each treatment pathway and they indicate the
impact of surgical and non-surgical interventions on the lives of people diagnosed with
metastatic renal cell carcinoma (MRCC), respectively. However, no evidence was identified
for quality of life outcomes.

Of importance, but less so than the outcomes above, were severe adverse events, need for
systemic therapy, number of hospital admissions and duration of hospital stay. These
outcomes impact people’s quality of life and health status in the short and long term and may
also play an important role in deciding which treatment pathway is best for individuals as well
as being indicative of the relative resource impact of the treatment. However, no evidence
was identified for the outcomes of need for further systemic therapy and number of hospital
admissions.

2.1.8.2 The certainty of the evidence

This review was conducted in two parts. The first part of the review explored the impact of
non-pharmacological interventions before systemic anti-cancer therapy (SACT) (H1) whilst
the second part looked at the effectiveness of non-pharmacological intervention after SACT
(H2). The majority of the evidence for both reviews came from non-randomised studies,
however, some randomised trials were included for H1.
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Overall, the evidence from both parts of the review was graded as low or very low certainty,
with the majority being very low certainty when assessed using GRADE. Much of the
evidence was downgraded for the risk of bias domain due to more than 50% of the weight of
the meta-analysis coming from outcomes at serious or moderate risk of bias:

e The outcomes from RCTs were rated as at moderate risk of bias due to a lack of
clarity about the randomisation process, and some deviation from the intended
interventions. The committee interpreted the results from two of the included RCTs —
Bex et al. (2019) (SURTIME trial) and Méjean et al. (2021) (CARMENA trial) with
caution. They noted that the SURTIME trial reported overall survival as a secondary
outcome and the CARMENA trail failed to accrue sufficient participants, resulting in
low power to detect a treatment effect.

e The evidence from non-randomised studies was downgraded mostly due to the bias
arising from insufficient adjustment of confounding variables in the analysis, limited
reporting or missing data. The committee agreed it was likely that participants were
selected based on treatment suitability. This would mean that arms including a non-
pharmacological intervention would be likely to include people with a better
performance status or lower metastatic burden at baseline. They agreed that even
where all confounders specified in the protocol were adjusted for, there would always
be a chance of residual confounders. This would be likely to bias results towards
arms containing a non-pharmacological intervention (when compared with SACT
alone), or towards upfront non-pharmacological intervention (when compared with
deferred non-pharmacological intervention). Therefore, the committee was very
cautious about putting too much weight on the evidence from the non-randomised
studies.

The certainty of the evidence from both RCTs and non-RCTs was also downgraded due to
imprecision (where the effect estimate crossed the line of no effect, and the sample size was
smaller than 576) and inconsistency (where the I? value was high, or the outcome was
contributed to by a single study).

This review looked at interventions to treat the primary renal mass and the metastases.
There was only evidence of cytoreductive nephrectomy (CN) as an intervention to treat the
primary renal mass before or after SACT. No evidence was identified for other interventions
specified in the protocol (for treating the primary mass: stereotactic ablative radiotherapy
[SABR]; for treating the metastases: metastasectomy, thermal ablation, external beam
radiotherapy [EBRT] or SABR). The committee were aware of ongoing trials that will be of
relevance for this review in the future. See the section on ‘other factors the committee took
into account’ for more details and for information about 2 of the research recommendations
they drafted.

The population of interest for these reviews was people with advanced renal cell carcinoma
(RCC) —that is, RCC which is metastatic or locally advanced and inoperable. Because the
only interventions identified in the studies were surgical, there was no evidence to support
specific management recommendations for people with locally advanced inoperable disease.
The committee noted this gap in the evidence base and made a research recommendation
for SABR in this population. As factors that would make the disease inoperable, such as
proximity to or invasion of a critical organ such as the bowel, would also prevent SABR being
delivered in this group, the research recommendation specifies SABR after SACT has been
started. SACT may cause changes to the primary mass which make SABR a suitable
treatment option. The committee noted that people with locally advanced inoperable RCC
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are covered by recommendations about SACT also included in this guideline. (The
Technology Appraisals (TAs) in the SACT section of the guideline apply to people with
advanced RCC - that is, people with metastatic, or locally advanced and inoperable, RCC
unless otherwise specified.)

The committee noted that there were other gaps in the evidence base:
¢ No randomised trials for SACT then CN compared with SACT alone were identified.

¢ No evidence was identified for the following outcomes: need for systemic therapy;
number of hospital admissions; duration of hospital stay; and quality-of-life.

The committee highlighted that the therapeutic landscape for advanced (metastatic and
locally advanced inoperable) RCC treatment has changed in recent years. There has been a
shift away from tyrosine kinase inhibitors (TKIs), also known as the TKI era, and towards
immunotherapies and combination therapy regimes. Sunitinib (a TKI) was the most common
type of SACT used across the studies, while other studies failed to provide sufficient
information on the type of SACT used. Therefore, the included evidence does not evaluate
the role of non-pharmacological interventions in the setting of combination therapy which is
currently practiced. The committee could not judge what impact the type of SACT had on the
results, or how the results would differ if the studies had been conducted using combination
therapy. They accepted this as a limitation of the evidence.

It was not possible to carry out most of the planned subgroup analyses due to too few
studies in the meta-analysis or insufficient detail in the level of reporting to categorise
participants. However, there were no subgroup differences when subgroup analysis based
on histological subtype of renal cell carcinoma was carried out for overall survival <5 years
for either the comparison of upfront CN compared with deferred CN (Eigure 3), or upfront CN
compared with SACT alone (Figure 14).

2.1.8.3 Benefits and harms

Referring people with advanced RCC

The committee highlighted that in current practice the decision about whether to use non-
pharmacological interventions in addition to pharmacological treatment is a complex one that
relies on assessment of the person’s individual clinical characteristics (such as number and
location of metastases, general health and comorbidities) as well as the their risk of
progression, the risks and benefits of potential treatments, and the timing of any non-
pharmacological interventions. They agreed that people with metastatic renal cell carcinoma
should be referred to a uro—oncology multi-disciplinary team (MDT) with relevant expertise in
managing kidney cancer surgery to facilitate this decision-making process. They also
recognised that depending on the location of metastases (for example, in the brain, spine or
lung), other treatments may be suitable to manage the metastases and that additional
expertise from MDTs that specialise in those areas may be required. The committee made
recommendations to reflect these points.

The committee were aware of other NICE guidelines that could be relevant for people with
RCC who have metastases and they included cross references to the following: the section
on recognising spinal metastases or MSCC in NICE’s guideline on spinal metastases and
metastatic spinal cord compression and the section on investigation of suspected brain
metastases in NICE’s guideline on brain tumours (primary) and brain metastases in over 16s.
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Non-pharmacological treatments

The committee noted that the aim of SACT is to treat the metastases, as opposed to
localised treatment which targets a specific lesion or small group of lesions. The committee
noted that the evidence comparing upfront with deferred CN was low to very low certainty
and therefore they could not draw any firm conclusions from it. However, the RCT evidence
showed a statistically significant improvement in overall survival with deferred CN when
compared to upfront CN (low certainty). The committee noted that this was consistent with
current clinical practice of preferring deferred CN over upfront CN in most cases. They noted
that lack of an observed effect in most of the non-randomised data could be due to bias
towards the upfront CN arms (see “the certainty of the evidence” section).

The committee agreed that in their experience, people with oligometastatic cancer (cancer
that has metastasised to a maximum of 3 sites, with a total of 5 or fewer metastatic lesions),
who do not have symptoms are less likely to need SACT immediately. In these cases,
regular imaging using CT could be used to monitor disease progression and to determine
when SACT is needed. Although evidence for surveillance was not considered as part of this
review, the committee highlighted the importance of monitoring people with oligometastatic
cancer who do not have symptoms until they needed treatment and agreed that not including
a recommendation on this would leave a clear gap in the guidance that could cause
confusion. They therefore used their expertise and experience to make a recommendation to
reflect this scenario. In addition, the committee highlighted that some people may not want to
receive SACT immediately, due to the impact of side effects on their family life and ability to
work.

The committee agreed that for people with widespread metastases (which is cancer that
does not meet the definition of oligometastatic cancer as it has spread to more sites or there
are more lesions overall), immediate SACT would usually be indicated to target the spread of
the cancer. Initial treatment with SACT (before any non-pharmacological interventions) could
potentially also reduce the size of the renal mass at the primary site. Reduced mass burden
at metastatic and primary sites could also make people with metastatic RCC more likely to
be eligible for a non-pharmacological intervention after SACT. Therefore, the committee
agreed that offering any potential non-pharmacological interventions after, not before,
treatment with SACT has been started was the best course of action for most people with
widespread metastases. The committee acknowledged that there are exceptions where it
may be appropriate to offer a non-pharmacological intervention before SACT. They agreed
that treatment for symptoms related to metastases may be urgently needed, for example for
metastatic spinal cord compression. See also below under treating the primary mass for
further detail about this.

Treating the primary renal lesion

The committee noted that although some low and very low certainty evidence showed
improved outcomes for upfront nephrectomy compared with SACT alone, whether surgery at
this stage is appropriate would depend on the person’s individual clinical characteristics,
including the mass burden, site of the mass, extent of metastasis and overall health of a
person, as well as clinical judgement of risks and benefits. They agreed that upfront CN
would not be suitable for most people.

The committee discussed 2 scenarios where it might be appropriate to delay SACT in favour
of surgery. In the first scenario, if SACT is not needed immediately and if surgery is suitable
then CN could be used for oncological control (i.e. to reduce disease burden, prevent the
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cancer from growing or causing symptoms). The committee was of the opinion that this could
apply to people with a good performance status and low metastatic burden (for example,
oligometastatic disease) where upfront removal of the primary mass could potentially
improve survival outcomes (Figure 2).

In the second scenario, the committee discussed situations where people with metastatic
RCC have severe symptoms related to their primary mass such as pain, bleeding and
obstructive uropathy. In the committee’s experience, surgically removing the primary mass
can help alleviate these symptoms. The committee acknowledged that this review did not
focus on using non-pharmacological interventions to relieve cancer symptoms, but it did
include quality of life outcomes. Although no evidence was found relating to effects on quality
of life, the committee used their clinical expertise to recommend that in cases where the
person with metastatic RCC has symptoms that could be controlled by surgery, CN could be
considered before or after SACT has been started for this purpose.

The committee agreed that in current practice CN is more likely to be performed when there
has been at least a durable partial response to SACT in the metastatic sites and most of the
disease that is left after SACT is in the primary site and used their expertise and experience
to make a consider recommendation to reflect this. They also included in the
recommendation that surgery would have to be suitable based on the clinical characteristics
of the person and their renal lesion. They noted that deferred CN allows an assessment of
how metastatic disease responds to initial systemic treatment. Where people have a good
initial response to SACT, the primary mass may shrink, potentially making the surgery safer
and easier, and leading to fewer surgical complications. The committee agreed that any
SACT-induced reduction or control of metastases could lead to a reduced overall disease
burden and better survival outcomes.

The committee discussed the definition of a durable partial response and advised that this
referred to a decrease in renal lesion size of at least 30% of the sum of diameters of target
measurable lesions compared with pre-treatment, that is observed at least 6 months after the
start of treatment with systemic anticancer therapy and after at least 1 follow-up imaging
scan.) They noted that this is consistent with the definition in the RECIST guidelines
(RECIST 1.1 — RECIST).

The committee also highlighted the importance of taking into account people’s wishes when
offering non-pharmacological interventions i.e. if they want to have their primary mass
removed. They noted that having cancer present in the body can be psychologically difficult
for some people, and they may want to have CN to remove it, even if it is not clinically
indicated. However, the committee agreed that there would be situations where this would
not be possible, for example, if the individual is not able to have surgery based on their
individual clinical characteristics. In other cases, CN to remove the primary mass may not be
advisable before SACT is initiated, for example, if the person has fast growing metastases. In
this scenario CN could be considered after SACT has been started if the person wants to
have the primary tumour removed, surgery is suitable based on the individual’s clinical
characteristics, the person has had at least a durable partial response to SACT in the
metastatic sites and most of the disease that is left after SACT is in the primary site. The
committee recommended that when CN is not considered suitable for the person, this should
be clearly explained to them because not removing the primary tumour may be difficult for
some people to cope with, and understanding the reasons for this may help them come to
terms with the situation.
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Treating metastases

The committee acknowledged that there was no evidence identified for treatment of
metastases using thermal ablation, SABR, external beam radiotherapy (EBRT) or
metastasectomy. The committee noted that the decision to offer SABR, EBRT or thermal
ablation for metastases varies on a case by case basis and depends on metastatic site,
number of metastases and response to SACT (where SACT has already been received).

The committee discussed the use of EBRT to treat metastases. They were aware that SABR,
a type of EBRT, is currently commissioned as a treatment option for people with a controlled
primary cancer with up to three extracranial metachronous oligometastases which manifest
after a disease-free interval of at least 6 months from primary treatment as outlined in the
SABR commission policy. They agreed that SABR might give good local control of the
disease and noted that it is usually used in controlling metastases where surgical resection is
not an option or metastases are in areas that are difficult to treat surgically. SABR may be
particularly effective for oligometastatic disease and can be used in the brain, liver, bones or
other distant metastases. The committee also noted that thermal ablation may offer good
control of metastases in brain, bone or liver.

In the committee’s experience, metastasectomy can be an effective treatment option for
localised metastatic deposits where no new lesions have occurred in the past 6 months and
complete excision is achievable. The committee characterised this as ‘no visible evidence of
disease’ and noted that this may be achieved in conjunction with CN. Taking these factors
into account, the committee used their experience and expertise to make a consensus
recommendation to consider the use of EBRT including SABR, thermal ablation or
metastasectomy to treat metastases. They also made a separate recommendation to detail
the specifics about when to consider metastasectomy reflecting the information above.

The committee were aware that NICE guidelines to treat spinal and brain metastases already
exist and should be referred to for management of these metastases (for example, the
sections on radiotherapy and invasive interventions in the NICE guideline on Spinal
metastases and metastatic spinal cord compression, and the section on management of
confirmed brain metastases in the NICE guideline Brain tumours (primary) and brain
metastases in over 16s). In addition, as part of this review they had already made a
recommendation about referral to MDTs that specialise in the area where the metastases are
located where additional input or skills are needed to manage treatment of these patients
(see above under the heading ‘referring people with advanced RCC’).

2.1.8.4 Cost effectiveness and resource use

No published economic evidence was identified and original economic modelling was not
conducted for this evidence review. The committee were presented with unit costs of the
relevant interventions and used their expertise to discuss potential resource use implications
and changes to current clinical practice.

The committee recommended that cases of previously untreated metastatic RCC should be
referred to specialist MDTs with the relevant expertise and indicated that in practice this is
usually done but can be inconsistent in some areas. The recommendations made are
expected to encourage standardisation of practice.

The committee recommended that treatment with SACT should be considered first for most
people with metastatic RCC as this may be necessary to gain some control over the spread
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of cancer and can potentially eradicate low burden RCC or shrink mass sizes. This type of
control could improve outcomes for the patient and potentially reduce the risk of disease
progression which in turn is beneficial from a cost-effectiveness perspective as progressed
disease tends to have costly management and poor quality of life outcomes.

For non-pharmacological interventions in people with advanced RCC, the committee
discussed all interventions currently used in practice and noted that practice is varied and is
highly dependent on the individual case. The committee made ‘consider’ recommendations
and stated the specific factors that should be thought about for each intervention, which
should limit the use of interventions to those cases where it is most effective and therefore
more likely to be cost-effective, while still ensuring individuals have the choice of options. It is
not expected that these recommendations will substantially affect resource use given
practice is already individualised according to the person’s needs and preferences, and
these recommendations should provide some standardisation of care across services.

2.1.8.5 Other factors the committee took into account

The committee highlighted that shared decision making is crucial in decisions about
managing metastatic RCC. They stressed the importance of involving individuals in their own
care to make a shared decision in choosing treatment options that align with people’s values,
goals and preferences. This collaborative approach empowers people with RCC, improves
their satisfaction, and enhances clinical outcomes. It allows people to play an active role in
their care, ensuring they are informed about their prognosis and the benefits and risks of
available treatment options. By understanding these options, people with metastatic RCC are
better equipped to make decisions that reflect their personal health goals and lifestyles.
Shared decision making also helps clinicians to understand and tailor treatment options to
the individual’s priorities, such as avoiding side effects or opting for more aggressive
therapies. The committee noted that each person will place a different weight on the benefits
and harms of the available treatments to reach a decision. The committee was aware of the
recommendations in NICE'’s shared decision-making process guideline that support the goals
discussed above.

The committee was aware of and contributed to the Equality and Health Inequalities Impact
Assessment (EHIA) for this guideline. They noted that health inequalities impact on the
prevalence and incidence of kidney cancer, and also on people’s access to and choice of
treatment for RCC. In particular, they noted that for some people, the costs of attending
treatment — especially where multiple or specialist treatments are required or where the
treatment is not provided locally — could be prohibitive. This may be especially relevant for
non-pharmacological interventions for metastatic RCC, which are usually offered at high-
volume specialist centres. This problem may also be exacerbated if the person has less
secure employment. The committee noted that this barrier to treatment also affects a wider
population of people especially carers who accompany the people receiving the treatment.

The committee agreed that, although not specific to kidney cancer, referring to NICE’s
guidance on denosumab was important in the treating metastases section of the guideline to
ensure clinicians’ awareness of this treatment. Denosumab is recommended as an option for
the prevention of skeletal-related events in adults with bone metastases from solid tumours
other than prostate cancer.

The committee acknowledged the large gaps in the current evidence (see above under the
certainty of the evidence for more details), including no evidence for non-pharmacological
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interventions other than CN and no RCT evidence for deferred CN compared to SACT alone.
They noted that there was also no evidence around the use of SABR to treat the primary
mass. However, the committee were aware of ongoing randomised trials in these areas.
Some of these trials evaluate the survival benefits of deferred CN compared with a no
surgery group while others explore the role of SABR for treating primary mass:

e NORDIC-SUN and PROBE trial — both trials aim to evaluate the effectiveness and
overall survival benefits of CN after SACT has been started when compared with no
surgery group in treating primary metastatic RCC. Both arms will receive
immunotherapy-based treatment. One of the main objectives of the trials is to
demonstrate the need to personalise the most effective treatment pathway to avoid
unnecessary overtreatment.

o CYTOSHRINK and SAMURAI trials — these trials aim to evaluate the effectiveness of
adding SABR to standard combination therapy compared with SACT alone for
treating metastatic primary RCC. Survival benefits are one of the primary outcomes of
these trials.

Taking the gaps in the evidence base and the ongoing trails into account, the committee
drafted the 3 research recommendations. The first research recommendation was aimed at
providing information about whether metastasectomy was beneficial before systemic
anticancer therapy (SACT) or after SACT has been started in people with metastatic RCC
who have had their kidney and primary mass removed. The second research
recommendation was aimed at determining the effectiveness of thermal ablation for treating
metastases after SACT has been started in people with metastatic RCC. SABR was not
included in this research recommendation due to the committee being aware of ongoing
trials. The third research recommendation was aimed at determining the effectiveness of
SABR to treat the primary mass after SACT has been started in people with locally advanced
inoperable RCC.

2.1.9 Recommendations supported by this evidence review

Evidence review H contains two parts (H1 and H2). Evidence review H supports
recommendations 1.12.1 to 1.12.2, and 1.14.1 to 1.14.8 and the research recommendations
on (1) metastasectomy for metastatic RCC, (2) thermal ablation after SACT has been started
for metastatic RCC and (3) SABR for treating the primary mass after SACT has been started
in people with locally advanced inoperable renal cell carcinoma.
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Appendices

Appendix A — Review protocols

Effectiveness review protocol H1

ID Field

Content

1. Review title

Clinical and cost-effectiveness analysis of non-
pharmacological interventions, used before systemic anti-
cancer therapy for adults with advanced renal cell
carcinoma.

2. Review question

What is the clinical and cost-effectiveness of non-
pharmacological interventions used before systemic anti-
cancer therapy for adults with advanced renal cell
carcinoma?

3. Objective

To evaluate the clinical and cost effectiveness of non-
surgical interventions used before previous systemic anti-
cancer treatments (SACT) for adults with advanced renal
cell carcinoma (RCC).

The aim of this review is to identify where there may be
clinical benefit in carrying out a surgical or non-surgical
procedure after SACT.

4. Searches

The following databases will be searched:

Cochrane Central Register of Controlled Trials
(CENTRAL)

Cochrane Database of Systematic Reviews (CDSR)
Embase

MEDLINE

Epistemonikos

INAHTA

For the economics review the following databases will be
searched:

Embase

MEDLINE

Medline in Process

Medline EPub Ahead of Print
Econlit

HTA (legacy records)

NHS EED (legacy records)
INAHTA

Searches will be restricted by:

Date limitations: None

English language

Human studies

Abstracts, conference presentations and theses will
be excluded
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The full search strategies will be published in the final
review.

5. Condition or domain being Advanced renal cell carcinoma
studied

6. Population Adults (18 years or over) with advanced RCC* who have
previously received cytoreductive nephrectomy (CN).
*defined as metastatic/ advanced RCC or locally advanced
inoperable RCC (histologically confirmed or suspected on
imaging).

Advanced RCC diagnosis confirmed according to the clinical
or pathological TNM classification

Exclusion:

e Adults who have not received SACT.

e Adults with localised or locally advanced disease that is
considered to be operable.

e Adults with advanced disease who are having palliative
care only.

7. Intervention Non-pharmacological procedures carried out before

SACT to:

Manage primary mass:

1. Surgical interventions (where metastatic RCC is
considered operable)

e Cytoreductive nephrectomy in people without
prior nephrectomy with or without surgical
removal of lymph nodes (lymphadenectomy).

2. Non-surgical interventions
e Stereotactic ablative radiotherapy (SABR)

Manage metastases:
3. Surgical interventions
e Surgical removal of metastases also known as
metastasectomy (distinguish between complete
and incomplete metastasectomy)

4. Non-surgical interventions

e Thermal ablation including:
= Radiofrequency ablation
=  Cryotherapy
= Microwave ablation

o Radiotherapy:
= External beam radiotherapy (EBRT)
=  Stereotactic ablative radiotherapy

(SABR)

8. Comparator No non-pharmacological intervention after second or further-
line SACT and SACT alone.

9. Types of study to be ¢ Systematic reviews of RCTs and RCTs are preferred
included where available for a comparison.
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e Where RCTs are not available for a comparison,
systematic reviews of prospective and retrospective
cohort studies and prospective and retrospective cohort
studies will be considered.

o Where good quality systematic reviews are identified,
these may be used completely or as a source of
references, depending on applicability. Alternatively,
they may be updated by the addition of studies
published after the review was completed.

10. Other exclusion criteria e Abstracts, conference presentations and theses
¢ Non-human studies
o Non-English language studies

11. Context There is currently no national guideline in the UK on the
diagnosis and treatment of kidney cancer and audit data
indicates variation in the clinical practice within NHS.
Stakeholders identified this gap and NICE was
commissioned to develop a guideline on kidney cancer by
NHSE.

There are various non-pharmacological (surgical and non-
surgical) interventions for treating advanced RCC but their
clinical benefit following SACT is uncertain. Therefore an
evidence review is needed to evaluate the clinical and cost-
effectiveness of these interventions in people with advanced
RCC who have had previous treatment with SACT.

12. Outcomes e Progression-free survival (time to event data)

e Overall survival (time to event data)

Some studies may report overall survival as death or

mortality. These will be extracted as an alternative related

outcomes if overall survival is not reported (dichotomous
data).

e Cancer-specific survival (time to event data)

If cancer specific survival is not reported, then cancer

specific mortality (dichotomous data) will be extracted

instead where available.

e Severe adverse events reported as:

o observed in the intraoperative period
(measured according to Intraoperative Adverse
Incident Classification — EAUiaiC; dichotomous
data)

o observed in the postoperative period (according
to Clavien-Dindo Classification of Surgical
Classifications at 30-days and 90-day period
after surgery; dichotomous data)

e Need for further systemic therapy, often expressed as
the time-to-second line or further line of therapy
(dichotomous or time to event data)

e Number of hospital admissions (continuous data)

e Duration of hospital stay (continuous data)

e Quality of life using:

o EORTC Core Quality of Life Questionnaire
(EORTC QLQ-C30; dichotomous or continuous
data))
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EuroQol-5 dimensions (EQ-5D; dichotomous or
continuous data)

Minimal important differences
Any statistically significant difference will be used for the
following outcomes:

o Survival outcomes

o Severe adverse events

o Quality of life using EORTC QLQ-C30

MIDs for the following quality of life measure was identified
in the literature:
EQ-5D: 0.08 for UK-based scores and 0.07 for VAS scores

13.

Data extraction (selection
and coding)

All references identified by the searches and from other
sources will be uploaded into EPPI reviewer and de-
duplicated. 10% of the abstracts will be reviewed by two
reviewers, with any disagreements resolved by discussion
or, if necessary, a third independent reviewer.

The full text of potentially eligible studies will be retrieved
and will be assessed in line with the criteria outlined above.
A standardised form will be used to extract data from studies
(see section 6.2). Study investigators may be contacted for
missing data where time and resources allow.

This review may make use of the priority screening
functionality within the EPPI-reviewer software. If priority
screening is used the following rules will be adopted to
determine when to stop screening:
o atleast 50% of the identified abstracts (or 1,000
records, if that is a greater number) will be screened
o After this point, screening is only terminated if a pre-
specified threshold of 750 is met for a number of
abstracts being screened without a single new
include being identified.

14.

Risk of bias (quality)
assessment

Risk of bias will be carried out using the preferred checklists
as described in Appendix H of Developing NICE guidelines:
the manual.

The risk of bias for RCTs will be assessed using the
Cochrane Risk of Bias v.2.0 checklist and for systematic
reviews, the Risk of Bias in Systematic Reviews (ROBIS)
tool will be used

The risk of bias for non-RCT studies will be assessed using
the Cochrane Risk Of Bias In Non-randomized Studies - of
Interventions (ROBINS-I) tool.

15.

Strategy for data synthesis

Where possible, meta-analyses will be conducted to
combine the results of quantitative studies for each
outcome.

Where data can be disambiguated it will be separated into
the subgroups identified in section 17 (below).

Pairwise meta-analyses will be performed in Cochrane
Review Manager V5.3. Continuous outcomes will be
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analysed as pooled mean differences (using the inverse
variance method) unless multiple scales are used to
measure the same factor. In these cases, standardised
mean differences will be used instead. Where different
studies present continuous data measuring the same
outcome but using different numerical scales (e.g. a 0-10
and a 0-100 visual analogue scale), these outcomes will all
converted to the same scale before meta-analysis is
conducted on the mean differences.

Pooled relative risks will be calculated for dichotomous
outcomes (using the Mantel-Haenszel method) reporting
numbers of people having an event. Absolute risks will be
presented where possible.

Hazard ratios will be pooled using the generic inverse-
variance method. Adjusted, unadjusted and partially
adjusted hazard ratios will be pooled. Sensitivity analysis will
be carried out to look at the effect of removing partially and
unadjusted studies

For survival outcomes, time-to-event data is preferred.
Where this data is not available, relative risks will be
calculated for proxy outcomes as described in section 12.

Fixed- and random-effects models (der Simonian and Laird)
will be fitted for all outcomes, with the presented analysis
dependent on the degree of heterogeneity in the assembled
evidence. Fixed-effects models will be deemed to be
inappropriate if one or both of the following conditions are
met:

e Significant between-study heterogeneity in
methodology, population, intervention, or
comparator was identified by the reviewer in
advance of data analysis.

e The presence of significant statistical heterogeneity
in the meta-analysis, defined as 12250%.

GRADE will be used to assess the certainty of the
outcomes. Data from randomised controlled trials and non-
randomised comparative trials will be initially rated as high
certainty where they come from:

e RCTs and systematic reviews of RCTs (where
individual studies have been quality assessed using
Cochrane risk of bias)

e non-randomised comparative trials and systematic
reviews of non-randomised studies (where
individual studies have been quality assessed using
the ROBINS-I assessment tool)

The quality of the evidence for each outcome will then be
downgraded or not from this starting point based on the
other GRADE domains.
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To assess imprecision, where there are no defined MIDs we
will set the MID as the line of no effect for all outcomes
except for (1.0 for dichotomous outcomes and O for
continuous outcomes). A second decision threshold will be
applied where the sample size is sufficiently small that it is
not plausible any realistic effect size could have been
detected.

Where 10 or more studies are included as part of a single
meta-analysis, a funnel plot will be produced to graphically
(visually) assess the potential for publication bias.

16. Analysis of sub-groups Where the data allows, subgroup analyses may be

conducted to explore heterogeneity considering the

following:

e according to interventions received

e according to line of SACT received previously

e age

e by primary RCC type e.g. clear cell, papillary,

chromophobe

location of metastases

e performance status of the person at baseline (e.g.
ECOG and Karnofsky).

17. Type and method of review X Intervention
Diagnostic

Prognostic

Qualitative
Epidemiologic

Service Delivery
Other (please specify)

18. Language English

19. Country England

20. Anticipated or actual start January 2025
date

21. Anticipated completion date | March 2026

22. Stage of review at time of Review stage Started Completed

this submission Preliminary X
searches

Piloting of the
study selection X
process

Formal screening
of search results
against eligibility
criteria

Data extraction X

Risk of bias
(quality) X
assessment

Data analysis X
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23. Named contact Named contact
Centre for Guidelines, NICE

Named contact e-mail
kidneycancerguideline@nice.org.uk

Organisational affiliation of the review
National Institute for Health and Care Excellence (NICE)
and Guideline Development Team.

24. Review team members From the Guideline Development Team:

e Steve Sharp, Technical adviser

Marie Harrisingh, Technical adviser

Sarah Boyce, Senior technical analyst
Fernando Zanghelini, Technical analyst
Olivia Crane, Technical analyst

Lindsay Claxton, Health economics adviser
Hannah Tebbs, Senior Health economist
Yuanyuan Zhang, Senior Health economist
Amy Finnegan, Senior Information specialist

25. Funding sources/sponsor This systematic review is being completed by the Guideline
Development Team which receives funding from NICE.

26. | Conflicts of interest All guideline committee members and anyone who has
direct input into NICE guidelines (including the evidence
review team and expert witnesses) must declare any
potential conflicts of interest in line with NICE's code of
practice for declaring and dealing with conflicts of interest.
Any relevant interests, or changes to interests, will also be
declared publicly at the start of each guideline committee
meeting. Before each meeting, any potential conflicts of
interest will be considered by the guideline committee Chair
and a senior member of the development team. Any
decisions to exclude a person from all or part of a meeting
will be documented. Any changes to a member's declaration
of interests will be recorded in the minutes of the meeting.
Declarations of interests will be published with the final
guideline.

27. Collaborators Development of this systematic review will be overseen by
an advisory committee who will use the review to inform the
development of evidence-based recommendations in line
with section 3 of Developing NICE guidelines: the manual.
Members of the guideline committee are available on the
NICE website: Kidney Cancer (GID-NG10398).

28. Other registration details None
29. Reference/URL for None
published protocol
30. Dissemination plans NICE may use a range of different methods to raise

awareness of the guideline. These include standard
approaches such as:
¢ notifying registered stakeholders of publication
e publicising the guideline through NICE's newsletter
and alerts
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e issuing a press release or briefing as appropriate,
posting news articles on the NICE website, using
social media channels, and publicising the guideline
within NICE.

31. | Keywords Localised renal cell carcinoma, thermal ablation, stereotactic
ablative radiotherapy, active surveillance

32. Details of existing review of | Not applicable
same topic by same authors

33. | Current review status Ongoing
Completed but not published
X Completed and published
Completed, published and being updated

Discontinued

34. Additional information None

35. Details of final publication WWWw.nice.org.uk
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Effectiveness review protocol H2

ID Field Content

1. Review title Clinical and cost-effectiveness analysis of non-
pharmacological interventions, used after systemic anti-
cancer therapy for adults with advanced renal cell
carcinoma.

2. Review question What is the clinical and cost-effectiveness of non-
pharmacological interventions used after systemic anti-
cancer therapy for adults with advanced renal cell
carcinoma?

3. Objective To evaluate the clinical and cost effectiveness of non-
surgical interventions used after previous systemic anti-
cancer treatments (SACT) for adults with advanced renal
cell carcinoma (RCC).

The aim of this review is to identify where there may be
clinical benefit in carrying out a surgical or non-surgical
procedure after SACT.

4, Searches The following databases will be searched:

e Cochrane Central Register of Controlled Trials
(CENTRAL)

Cochrane Database of Systematic Reviews (CDSR)
Embase

MEDLINE

Epistemonikos

INAHTA

For the economics review the following databases will be
searched:
o Embase
MEDLINE
Medline in Process
Medline EPub Ahead of Print
Econlit
HTA (legacy records)
NHS EED (legacy records)
INAHTA

Searches will be restricted by:
e Date limitations: None
e English language
e Human studies
e Abstracts, conference presentations and theses will
be excluded

The full search strategies will be published in the final
review.

5. Condition or domain being Advanced renal cell carcinoma
studied
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6. Population Adults (18 years or over) with advanced RCC* who have
previously received systemic anti-cancer treatment (SACT).
*defined as metastatic/ advanced RCC or locally advanced
inoperable RCC (histologically confirmed or suspected on
imaging).

Advanced RCC diagnosis confirmed according to the clinical
or pathological TNM classification

Exclusion:

e Adults who have not received SACT previously.

o Adults with localised or locally advanced disease that is
considered to be operable.

e Adults with advanced disease who are having palliative
care only.

7. Intervention Non-pharmacological procedures carried out after

SACT to:

Manage primary mass:

1. Surgical interventions (where metastatic RCC is
considered operable)

e Cytoreductive nephrectomy in people without
prior nephrectomy with or without surgical
removal of lymph nodes (lymphadenectomy).

2. Non-surgical interventions
e Stereotactic ablative radiotherapy (SABR)

Manage metastases:
3. Surgical interventions
e Surgical removal of metastases also known as
metastasectomy (distinguish between complete
and incomplete metastasectomy)

4. Non-surgical interventions
e Thermal ablation including:
= Radiofrequency ablation
= Cryotherapy
= Microwave ablation
e Radiotherapy:
e External beam radiotherapy (EBRT)
e  Stereotactic ablative radiotherapy (SABR)

8. Comparator No non-pharmacological intervention before second or
further-line SACT.
9. Types of study to be e Systematic reviews of RCTs and RCTs are preferred
included where available for a comparison.

e Where RCTs are not available for a comparison,
systematic reviews of prospective and retrospective
cohort studies and prospective and retrospective cohort
studies will be considered.
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o Where good quality systematic reviews are identified,
these may be used completely or as a source of
references, depending on applicability. Alternatively,
they may be updated by the addition of studies
published after the review was completed.

10. Other exclusion criteria e Abstracts, conference presentations and theses
¢ Non-human studies
e Non-English language studies

11. Context There is currently no national guideline in the UK on the
diagnosis and treatment of kidney cancer and audit data
indicates variation in the clinical practice within NHS.
Stakeholders identified this gap and NICE was
commissioned to develop a guideline on kidney cancer by
NHSE.

There are various non-pharmacological (surgical and non-
surgical) interventions for treating advanced RCC but their
clinical benefit following SACT is uncertain. Therefore an
evidence review is needed to evaluate the clinical and cost-
effectiveness of these interventions in people with advanced
RCC who have had previous treatment with SACT.

12. | Outcomes e Progression-free survival (time to event data)

e Overall survival (time to event data)

Some studies may report overall survival as death or

mortality. These will be extracted as an alternative related

outcomes if overall survival is not reported (dichotomous
data).

e Cancer-specific survival (time to event data)

If cancer specific survival is not reported, then cancer

specific mortality (dichotomous data) will be extracted

instead where available.

e Severe adverse events reported as:

o observed in the intraoperative period
(measured according to Intraoperative Adverse
Incident Classification — EAUiaiC; dichotomous
data)

o observed in the postoperative period (according
to Clavien-Dindo Classification of Surgical
Classifications at 30-days and 90-day period
after surgery; dichotomous data)

e Need for further systemic therapy, often expressed as
the time-to-second line or further line of therapy
(dichotomous or time to event data)

e Number of hospital admissions (continuous data)
Duration of hospital stay (continuous data)

Quality of life using:

o EORTC Core Quality of Life Questionnaire
(EORTC QLQ-C30; dichotomous or continuous
data))

EuroQol-5 dimensions (EQ-5D; dichotomous or
continuous data)

Minimal important differences
Any statistically significant difference will be used for the
following outcomes:
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o Survival outcomes
o Severe adverse events
o Quality of life using EORTC QLQ-C30

MIDs for the following quality of life measure was identified
in the literature:
EQ-5D: 0.08 for UK-based scores and 0.07 for VAS scores

13.

Data extraction (selection
and coding)

All references identified by the searches and from other
sources will be uploaded into EPPI reviewer and de-
duplicated. 10% of the abstracts will be reviewed by two
reviewers, with any disagreements resolved by discussion
or, if necessary, a third independent reviewer.

The full text of potentially eligible studies will be retrieved
and will be assessed in line with the criteria outlined above.
A standardised form will be used to extract data from studies
(see section 6.2). Study investigators may be contacted for
missing data where time and resources allow.

This review may make use of the priority screening
functionality within the EPPI-reviewer software. If priority
screening is used the following rules will be adopted to
determine when to stop screening:
e atleast 50% of the identified abstracts (or 1,000
records, if that is a greater number) will be screened
e After this point, screening is only terminated if a pre-
specified threshold of 750 is met for a number of
abstracts being screened without a single new
include being identified.

14.

Risk of bias (quality)
assessment

Risk of bias will be carried out using the preferred checklists
as described in Appendix H of Developing NICE guidelines:
the manual.

The risk of bias for RCTs will be assessed using the
Cochrane Risk of Bias v.2.0 checklist and for systematic
reviews, the Risk of Bias in Systematic Reviews (ROBIS)
tool will be used

The risk of bias for non-RCT studies will be assessed using
the Cochrane Risk Of Bias In Non-randomized Studies - of
Interventions (ROBINS-I) tool.

15.

Strategy for data synthesis

Where possible, meta-analyses will be conducted to
combine the results of quantitative studies for each
outcome.

Where data can be disambiguated it will be separated into
the subgroups identified in section 17 (below).

Pairwise meta-analyses will be performed in Cochrane
Review Manager V5.3. Continuous outcomes will be
analysed as pooled mean differences (using the inverse
variance method) unless multiple scales are used to
measure the same factor. In these cases, standardised
mean differences will be used instead. Where different
studies present continuous data measuring the same
outcome but using different numerical scales (e.g. a 0-10
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and a 0-100 visual analogue scale), these outcomes will all
converted to the same scale before meta-analysis is
conducted on the mean differences.

Pooled relative risks will be calculated for dichotomous
outcomes (using the Mantel-Haenszel method) reporting
numbers of people having an event. Absolute risks will be
presented where possible.

Hazard ratios will be pooled using the generic inverse-
variance method. Adjusted, unadjusted and partially
adjusted hazard ratios will be pooled. Sensitivity analysis will
be carried out to look at the effect of removing partially and
unadjusted studies

For survival outcomes, time-to-event data is preferred.
Where this data is not available, relative risks will be
calculated for proxy outcomes as described in section 12.

Fixed- and random-effects models (der Simonian and Laird)
will be fitted for all outcomes, with the presented analysis
dependent on the degree of heterogeneity in the assembled
evidence. Fixed-effects models will be deemed to be
inappropriate if one or both of the following conditions are
met:

e Significant between-study heterogeneity in
methodology, population, intervention, or
comparator was identified by the reviewer in
advance of data analysis.

e The presence of significant statistical heterogeneity
in the meta-analysis, defined as 12250%.

GRADE will be used to assess the certainty of the
outcomes. Data from randomised controlled trials and non-
randomised comparative trials will be initially rated as
certainty where they come from:

e RCTs and systematic reviews of RCTs (where
individual studies have been quality assessed using
Cochrane risk of bias)

e non-randomised comparative trials and systematic
reviews of non-randomised studies (where
individual studies have been quality assessed using
the ROBINS-I assessment tool)

The quality of the evidence for each outcome will then be
downgraded or not from this starting point based on the
other GRADE domains.

To assess imprecision, where there are no defined MIDs we
will set the MID as the line of no effect for all outcomes
except for (1.0 for dichotomous outcomes and 0 for
continuous outcomes). A second decision threshold will be
applied where the sample size is sufficiently small that it is
not plausible any realistic effect size could have been
detected.
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Where 10 or more studies are included as part of a single
meta-analysis, a funnel plot will be produced to graphically
(visually) assess the potential for publication bias.

16. | Analysis of sub-groups Where the data allows, subgroup analyses may be
conducted to explore heterogeneity considering the
following:

e according to interventions received

e according to line of SACT received previously

e age

e by primary RCC type e.g. clear cell, papillary,
chromophobe

e location of metastases

e performance status of the person at baseline (e.g.

ECOG and Karnofsky).

17. | Type and method of review X Intervention
Diagnostic
Prognostic
Qualitative
Epidemiologic
Service Delivery

Other (please specify)
18. | Language English
19. | Country England
20. | Anticipated or actual start January 2025
date
21. | Anticipated completion date | December 2025
22. Named contact 5a. Named contact

Centre for Guidelines, NICE

5b Named contact e-mail
kidneycancerguideline@nice.org.uk

5e Organisational affiliation of the review
National Institute for Health and Care Excellence (NICE)
and Guideline Development Team.

23. Review team members From the Guideline Development Team:

e Steve Sharp, Technical adviser

Marie Harrisingh, Technical adviser

Sarah Boyce, Senior technical analyst
Fernando Zanghelini, Technical analyst
Olivia Crane, Technical analyst

Lindsay Claxton, Health economics adviser
Hannah Tebbs, Health economist
Yuanyuan Zhang, Health economist

Amy Finnegan, Senior Information specialist

24, Funding sources/sponsor This systematic review is being completed by the Guideline
Development Team which receives funding from NICE.
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25. Conflicts of interest All guideline committee members and anyone who has
direct input into NICE guidelines (including the evidence
review team and expert witnesses) must declare any
potential conflicts of interest in line with NICE's code of
practice for declaring and dealing with conflicts of interest.
Any relevant interests, or changes to interests, will also be
declared publicly at the start of each guideline committee
meeting. Before each meeting, any potential conflicts of
interest will be considered by the guideline committee Chair
and a senior member of the development team. Any
decisions to exclude a person from all or part of a meeting
will be documented. Any changes to a member's declaration
of interests will be recorded in the minutes of the meeting.
Declarations of interests will be published with the final
guideline.

26. | Collaborators Development of this systematic review will be overseen by
an advisory committee who will use the review to inform the
development of evidence-based recommendations in line
with section 3 of Developing NICE guidelines: the manual.
Members of the guideline committee are available on the
NICE website: Kidney Cancer (GID-NG10398).

27. Other registration details None
28. Reference/URL for None
published protocol
29. Dissemination plans NICE may use a range of different methods to raise

awareness of the guideline. These include standard
approaches such as:
e notifying registered stakeholders of publication
e publicising the guideline through NICE's newsletter
and alerts
e issuing a press release or briefing as appropriate,
posting news articles on the NICE website, using
social media channels, and publicising the guideline
within NICE.

30. Keywords Localised renal cell carcinoma, thermal ablation, stereotactic
ablative radiotherapy, active surveillance

31. Details of existing review of | Not applicable
same topic by same authors

32. Current review status X Ongoing

Completed but not published

Completed and published

Completed, published and being updated

Discontinued

33. Additional information None

34. Details of final publication www.nice.org.uk
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Economic review protocol for management of renal cell carcinoma

Table 12: Economic review protocol

ID Field Content

1. Review questions A: Cost-effectiveness of partial versus radical nephrectomy in adults
with localised renal cell carcinoma

B: Cost-effectiveness of non-surgical interventions or active
surveillance in adults with localised renal cell carcinoma

C: Cost-effectiveness of nephrectomy or stereotactic ablative
radiotherapy for treating locally advanced renal cell carcinoma in
adults

H1: Cost-effectiveness of non-pharmacological interventions, used
before systemic anti-cancer therapy for adults with advanced renal
cell carcinoma

H2: Cost-effectiveness of non-pharmacological interventions, used
after systemic anti-cancer therapy for adults with advanced renal cell
carcinoma

2. Objective To identify economic studies for all relevant guideline review
questions on the management of renal cell carcinoma

3. Inclusion criteria ¢ Populations, interventions and comparators as specified in the
effectiveness review protocol.

¢ Relevant comparative economic study design: cost—utility analysis
¢ Decision analytic model-based or within-trial economic analyses

e OECD countries (except USA)

¢ Healthcare and personal social services cost perspective

e Studies published from 2010 — this cut off has been applied to
restrict the review to more recent studies which will have more
applicable resource use and costs

High-quality studies in line with the NICE reference case (recent UK
NHS/PSS cost-utility analyses using the QALY as the measure of
outcome) are the most applicable to NICE decision making. Not all
studies meeting the inclusion criteria will therefore necessarily be
used in decision-making - see Review strategy below for details.

4. Exclusion criteria o Conference posters or abstract only studies — these do not provide
sufficient information for quality assessment.

o Studies published before 2010 — this cut off has been applied to
restrict the review to more recent studies which will have more
applicable resource use and costs

e Studies from non-OECD countries or the USA — these are
considered unlikely to be applicable to the UK NHS setting due to
substantial differences in healthcare delivery and unit costs.

e Non-comparative economic analyses including cost-of-illness
studies.

o Letters, editorials or commentaries, study protocols or reviews of
economic evaluations (recent reviews will be ordered and the
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bibliographies will be checked for relevant individual economic
studies, which will then be ordered and checked for eligibility).

¢ Non-English language papers.
o Studies considering exclusively intervention costs, e.g. medicine

acquisition costs, without considering wider healthcare costs
associated with the management of renal cell carcinoma.

e Studies comparing costs of branded vs generic forms of the same
medicine.

o Studies only focussing on productivity losses or gains.

5. Search strategy An economic study search will be undertaken covering all review
questions relating to the management of renal cell carcinoma using
guideline population-specific terms and a health economic study filter.

For search details see appendix B below.

The following databases will be searched:
e MEDLINE All, Ovid
e Embase, Ovid

¢ International HTA database, International Network of Agencies for
Health Technology Assessment (INAHTA)

e Econlit
e NHS EED and HTA (legacy records)

6. Review strategy o Studies meeting the inclusion and exclusion criteria will be
assessed for applicability and methodological limitations using the
NICE economic evaluation checklist in appendix H of Developing
NICE guidelines: the manual.

e The NICE economic evaluation checklist assesses:

o Applicability to the NICE guideline decision making context with
consideration of the NICE reference case relevant to the
quideline. Recent UK studies that use the NICE reference case
methods are the most applicable when considering cost
effectiveness.

o Methodological limitations.

e The aim is to present the best available economic evidence to
inform committee decision-making in the context of the guideline,
the current UK NHS setting and NICE methods. Therefore, the
health economist may not present all studies that meet inclusion
criteria. If recent high quality, UK cost-utility analyses are available
for a question, it is often not deemed informative to present studies
that are less applicable or lower quality such as older UK analyses
or analyses from other countries. A similar principle is deemed to
apply more generally when considering applicability and
methodological limitations. Some specific examples are given
below:

o If multiple versions of a model are available for the UK and other
countries it is usually reasonable to only present the UK version.

o If multiple versions of the same UK model are available, it is
usually reasonable to present only the most recent.

o If there has been a NICE MTA or guideline model that informs
current NHS practice it is usually reasonable not to present older
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studies, unless they address a different subpopulation or other
specific issue.

o If a UK model that includes all interventions in the decision space
is available it may be reasonable not to present studies that only
include individual or fewer interventions, if the analysis is
sufficiently applicable and of good methodological quality.

¢ Quality and relevance of effectiveness data used in the economic
analysis: the more closely the clinical effectiveness data used in the
economic analysis match with the outcomes of the studies included
in the clinical review the more useful the analysis will be for
decision-making in the guideline.

¢ Hierarchy of economic evaluation evidence based on quality
assessment

o ‘Directly applicable’ and ‘Minor limitations’ (only recent UK CUAs
can get this rating). Usually presented and used in decision-
making.

o Directly or partially applicable combined with minor or potentially
serious limitations (other than 1). Discretion over whether these
are presented and used in decision-making, depending on the
availability of more relevant evidence.

o ‘Not applicable’ or ‘Very serious limitations’. Typically not
presented and not used in decision-making.

The health economist will make a decision based on the relative
applicability and quality of the available evidence for each question, in
discussion with the guideline committee if required. All decisions will
be transparently reported in the evidence report. Studies that are
presented to the committee and used in decision-making when
formulating recommendations will be included in the summary tables
and will have an evidence extraction. Other studies may not be
presented to the committee in detail but will be listed, with the reason
for not being presented to the committee and thus not used in
decision-making being provided. Committee members can review and
query the decision not to present studies with the health economist
and will be provided with full details of these studies where requested.
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Appendix B — Literature search strategies

Background and development

Search design and peer review

A NICE Senior Information Specialist (SIS) conducted the literature searches. The MEDLINE
strategies below were quality assured (QA) by another NICE SIS. All translated search
strategies were peer reviewed to ensure their accuracy. Both procedures were adapted from
the Peer Review of Electronic Search Strategies Guideline Statement (for further details see:
McGowan J et al. PRESS 2015 Guideline Statement. Journal of Clinical Epidemiology, 75,
40-46).

The principal search strategies were developed in MEDLINE (Ovid interface) and adapted,
as appropriate, for use in the other sources listed in the protocol, taking into account their
size, search functionality and subject coverage.

This search report is based on the requirements of the PRISMA Statement for Reporting
Literature Searches in Systematic Reviews (for further details see: Rethlefsen M et al.
PRISMA-S. Systematic Reviews, 10(1), 39).

Review management

The search results were managed in EPPI-Reviewer v5. Duplicates were removed in EPPI-
R5 using a two-step process. First, automated deduplication is performed using a high-value
algorithm. Second, manual deduplication is used to assess "low-probability" matches. All
decisions made for the review can be accessed via the deduplication history.

Prior work

A test set of 8 systematic reviews were supplied by the technical analysts, this test set
covered the current review (review H1 and H2) and reviews A, B, C (review A: surgical
interventions for localised RCC, review B: non-surgical interventions for localised RCC and
review C: nephrectomy or stereotactic ablative radiotherapy for locally advanced RCC).

Search limits and other restrictions

Formats

Limits were applied in adherence to standard NICE practice and the review protocol to
exclude:

e Animal studies
o Editorials, letters, news items and commentaries
e Conference abstracts and posters

e Registry entries for ongoing clinical trials or those that contain no results
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e Theses and dissertations
e Papers not published in the English language.

The limit to remove animal studies in the searches was the standard NICE practice, which
has been adapted from:

Dickersin K, Scherer R & Lefebvre C. (1994) Systematic Reviews: Identifying relevant
studies for systematic reviews. BMJ, 309(6964), 1286.

Date limits
No date limits were applied, in adherence to the review protocol.

Search filters and classifiers

Effectiveness searches

OECD:
The OECD countries filters were used without modification:

Ayiku, L., Hudson, T., Williams, C., Levay, P., & Jacob, C. (2021). The NICE OECD
countries' geographic search filters: Part 2 - Validation of the MEDLINE and Embase (Ovid)
filters. Journal of the Medical Library Association, 109(4), 583-589.

Observational filter:

The terms used for observational studies are standard NICE practice that have been
developed in house.

Systematic reviews filters:

Lee, E. et al. (2012) An optimal search filter for retrieving systematic reviews and meta-
analyses. BMC Medical Research Methodology, 12(1), 51.

In MEDLINE, the standard NICE modifications were used: pubmed.tw added; systematic
review.pt added from MeSH update 2019.

In Embase, the standard NICE modifications were used: pubmed.tw added to line
medline.tw.

Randomised controlled trials filters:
McMaster Therapy — Medline — "best balance of sensitivity and specificity" version:

The standard NICE modifications were used: the MeSH heading randomized controlled trial/,
which is equivalent fo randomized controlled trial.pt was exploded to capture newer,
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narrower terms equivalence triall and pragmatic clinical trial. The free-text term
randomized.mp was also changed to the (more inclusive) alternative randomi?ed.mp. to
capture both UK and US spellings.

Haynes RB e al. (2005) Optimal search strategies for retrieving scientifically strong studies of
treatment from Medline: analytical survey. BMJ, 330, 1179-1183.

McMaster Therapy — Embase "best balance of sensitivity and specificity" version:

Wong SSL et al. (2006) Developing optimal search strategies for detecting clinically sound
treatment studies in EMBASE. Journal of the Medical Library Association, 94(1), 41-47.

Cost effectiveness searches

The precise version of the validated NICE cost utility filter was used in the MEDLINE and
Embase strategies without amendment.

Hubbard W et al. (2022) Development and validation of paired MEDLINE and
Embase search filters for cost-utility studies. BMC Medical Research Methodology,
22(1), 310.

Key decisions

A single systematic search was carried out to identify potentially relevant studies for the
current review (review H1 and H2) and reviews A, B, C (review A: surgical interventions for
localised RCC, review B: non-surgical interventions for localised RCC and review C:
nephrectomy or stereotactic ablative radiotherapy for locally advanced RCC).
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Clinical searches

Database results

Database Date Database Database No. of results
searched Platform segment or downloaded

version

Cochrane 18/01/2024 Wiley Issue 1 of 12, 767

Central Register January 2024

of Controlled

Trials

(CENTRAL)

Cochrane 18/01/2024 Wiley Issue 1 of 12, 8

Database of January 2024

Systematic

Reviews

(CDSR)

Embase 18/01/2024 Ovid 1974 to 2024 13394
January 18

Epistemonikos 18/01/2024 Epistemonikos n/a 1993

INAHTA 18/01/2024 INAHTA n/a 97

MEDLINE ALL 18/01/2024 Ovid 1946 to 9991
January 17,
2024

Rerun search database results
Databases Date Database Database No. of results
searched platform segment or downloaded

version

Cochrane 14/02/2025 Wiley Issue 2 of 12, 845

Central Register February 2025

of Controlled

Trials

(CENTRAL)

Cochrane 14/02/2025 Wiley Issue 2 of 12, 8

Database of February 2025

Systematic

Reviews

(CDSR)

Embase 14/02/2025 Ovid 1974 to 2025 14588
February 13

Epistemonikos 14/02/2025 Epistemonikos n/a 2350

INAHTA 14/02/2025 INAHTA n/a 177

MEDLINE ALL 14/02/2025 Ovid 1946 to 10686
February 13,
2025
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No date limits were applied to the rerun searches due to technical issues in OVID.
Duplication of records was managed in EPPI Reviewer 5.

Search strategy history

Database name: Medline ALL

Searches

1 exp Kidney Neoplasms/ (85773)

2 (Kidney* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas®
or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or t1a or
t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or stage-
4)).ti,ab. (17162)

3 (collecting-duct* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or
neoplas* or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or
stage-4)).ti,ab. (490)

4 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (70604)

5 (Kidney* adj2 (Transitional-cell* or cell or urothelial* or duct or advanc*) adj2 (cancer*
or carcinoma* or carcinosarcoma® or adenocarcino* or neoplas* or tumo?r* or mass or
metastat* or malignan* or sarcoma* or parenchyma®)).ti,ab. (808)

6 or/1-5(118618)

7  exp nephrectomy/ (37938)

8 (nephrectom* or lymphadenectom*).ti,ab,kw. (62205)

9 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal® or cancer* or carcinoma* or
carcinosarcoma* or adenocarcino* or neoplas* or tumo?r* or mass or metastat* or
malignan®* or sarcoma* or hypernephroma* or nephrocarcinoma®) adj3 (remov* or surg* or
extract* or extirpat® or operat*)).ti,ab. (204663)

10  ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma*
or carcinosarcoma* or adenocarcino* or neoplas* or tumo?r* or mass or metastat® or
malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) and (remov* or surg* or
extract® or extirpat® or operat*)).kf. (59909)

11 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) adj3 (surg*
or remov* or partial* or procedur* or treat* or operat*)).ti,ab. (918105)

12 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) and (surg*
or remov* or partial* or procedur* or treat* or operat*)).kf. (21870)

13  (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).ti,ab. (2661)

14  (nephron* and (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).kf. (446)

15 radiotherapy/ or lymphatic irradiation/ or radiosurgery/ or radiotherapy, adjuvant/ or
radiotherapy dosage/ or radiotherapy, high-energy/ or re-irradiation/ or Cytoreduction
Surgical Procedures/ or Ablation Techniques/ or Radiofrequency Ablation/ or Robotic
Surgical Procedures/ or Minimally Invasive Surgical Procedures/ or Metastasectomy/ or
Lymph Node Excision/ or Watchful Waiting/ (239644)

16 (radiotherap™ or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap® or cytoreduct® or cyroablat* or stereostat* or SABR).ti,ab,kw. (933898)
17  ((RAS or (robotic* adj1 assist*)) adj1 (surg* or remov* or partial* or procedur* or treat*
or operat*)).ti,ab. (2177)

18 ((RAS or (robotic* adj1 assist*)) and (surg* or remov* or partial* or procedur* or treat*
or operat®)).kw. (11)

19 (minimal* adj2 invas* adj2 (surg* or procedur* or treat*)).ti,ab. (38472)

20 (minimal* and invas* and (surg* or procedur* or treat*)).kw. (5)

21  ((inferior-vena-cava or IVC) adj2 thrombectom®).ti,ab. (279)

22 ((inferior-vena-cava or IVC) and thrombectom*).kw. (26)
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Searches

23 ((activ* or tumo?r* or delay*) adj2 (surveil* or monitor*)).ti,ab. (38392)

24 ((activ* or tumo?r* or delay*) and (surveil* or monitor*)).kw. (266)

25 (delay* adj2 treat*).ti,ab. (20889)

26 (delay* and treat*).kw. (162)

27  (watchful* adj1 wait*).ti,ab. (3238)

28 (watchful* and wait*).kw. (4)

29  or/7-28 (2201330)

30 6and 29 (38582)

31 animals/ not humans/ (5153512)

32 30 not 31 (36911)

33 limit 32 to english language (30806)

34 limit 33 to (letter or historical article or comment or editorial or news or case reports)
(9081)

35 33 not 34 (21725)

36 exp Randomized Controlled Trial/ (608436)

37 randomi?ed.mp. (1099661)

38 placebo.mp. (252799)

39 0or/36-38 (1166623)

40 (MEDLINE or pubmed).tw. (344612)

41  systematic review.tw. (287748)

42  systematic review.pt. (249879)

43 meta-analysis.pt. (193317)

44  intervention$.ti. (208375)

45  or/40-44 (719849)

46 Epidemiologic studies/ (9465)

47 exp case control studies/ (1474038)

48 exp cohort studies/ (2562056)

49 Case control.tw. (159034)

50 (cohort adj (study or studies)).tw. (337093)

51 Cohort analy$.tw. (12565)

52 (Follow up adj (study or studies)).tw. (57443)

53 (observational adj (study or studies)).tw. (171478)

54  Longitudinal.tw. (336148)

55 Retrospective.tw. (784597)

56 Cross sectional.tw. (542555)

57 Cross-sectional studies/ (489693)

58  or/46-57 (3917614)

59 39 or 45 or 58 (5240090)

60 35 and 59 (10204)

61 afghanistan/ or africa/ or africa, northern/ or africa, central/ or africa, eastern/ or "africa
south of the sahara"/ or africa, southern/ or africa, western/ or albania/ or algeria/ or
andorra/ or angola/ or "antigua and barbuda"/ or argentina/ or armenia/ or azerbaijan/ or
bahamas/ or bahrain/ or bangladesh/ or barbados/ or belize/ or benin/ or bhutan/ or bolivia/
or borneo/ or "bosnia and herzegovina"/ or botswana/ or brazil/ or brunei/ or bulgaria/ or
burkina faso/ or burundi/ or cabo verde/ or cambodia/ or cameroon/ or central african
republic/ or chad/ or exp china/ or comoros/ or congo/ or cote d'ivoire/ or croatia/ or cuba/ or
"democratic republic of the congo"/ or cyprus/ or djibouti/ or dominica/ or dominican
republic/ or ecuador/ or egypt/ or el salvador/ or equatorial guinea/ or eritrea/ or eswatini/ or
ethiopia/ or fiji/ or gabon/ or gambia/ or "georgia (republic)"/ or ghana/ or grenada/ or
guatemala/ or guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or independent
state of samoa/ or exp india/ or indian ocean islands/ or indochina/ or indonesia/ or iran/ or
iraq/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kosovo/ or kuwait/ or kyrgyzstan/ or
laos/ or lebanon/ or liechtenstein/ or lesotho/ or liberia/ or libya/ or madagascar/ or malaysia/
or malawi/ or mali/ or malta/ or mauritania/ or mauritius/ or mekong valley/ or melanesia/ or
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Searches

micronesia/ or monaco/ or mongolia/ or montenegro/ or morocco/ or mozambique/ or
myanmar/ or namibia/ or nepal/ or nicaragua/ or niger/ or nigeria/ or oman/ or pakistan/ or
palau/ or exp panama/ or papua new guinea/ or paraguay/ or peru/ or philippines/ or gatar/
or "republic of belarus"/ or "republic of north macedonia"/ or romania/ or exp russia/ or
rwanda/ or "saint kitts and nevis"/ or saint lucia/ or "saint vincent and the grenadines"/ or
"sao tome and principe"/ or saudi arabia/ or serbia/ or sierra leone/ or senegal/ or
seychelles/ or singapore/ or somalia/ or south africa/ or south sudan/ or sri lanka/ or sudan/
or suriname/ or syria/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/
or tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or uganda/ or ukraine/ or
united arab emirates/ or uruguay/ or uzbekistan/ or vanuatu/ or venezuela/ or vietham/ or
west indies/ or yemen/ or zambia/ or zimbabwe/ (1322150)

62 "organisation for economic co-operation and development"/ (581)

63 australasia/ or exp australia/ or austria/ or baltic states/ or belgium/ or exp canada/ or
chile/ or colombia/ or costa rica/ or czech republic/ or exp denmark/ or estonia/ or europe/ or
finland/ or exp france/ or exp germany/ or greece/ or hungary/ or iceland/ or ireland/ or
israel/ or exp italy/ or exp japan/ or korea/ or latvia/ or lithuania/ or luxembourg/ or mexico/
or netherlands/ or new zealand/ or north america/ or exp norway/ or poland/ or portugal/ or
exp "republic of korea"/ or "scandinavian and nordic countries"/ or slovakia/ or slovenia/ or
spain/ or sweden/ or switzerland/ or turkey/ or exp united kingdom/ or exp united states/
(3526314)

64 european union/ (17879)

65 developed countries/ (21470)

66 or/62-65 (3542495)

67 61 not66 (1231834)

68 60 not 67 (9991)

Database name: Embase

Searches

1 exp kidney tumor/ (169289)

2 (Kidney* adj2 (cancer* or carcinoma* or carcinosarcoma® or adenocarcino* or neoplas*
or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or t1a or
t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or stage-
4)).ti,ab. (25843)

3  (collecting-duct* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or
neoplas® or tumo?r* or mass or metastat® or malignan* or sarcoma* or parenchyma* or
stage-4)).ti,ab. (738)

4 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (105763)

5 (Kidney* adj2 (Transitional-cell* or cell or urothelial* or duct or advanc*) adj2 (cancer*
or carcinoma® or carcinosarcoma* or adenocarcino* or neoplas* or tumo?r* or mass or
metastat* or malignan* or sarcoma* or parenchyma®)).ti,ab. (1179)

6 or/1-5(199212)

7  exp nephrectomy/ (79135)

8 (nephrectom* or lymphadenectom®).ti,ab,kw. (95869)

9 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma* or
carcinosarcoma* or adenocarcino® or neoplas* or tumo?r* or mass or metastat* or
malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) adj3 (remov* or surg* or
extract” or extirpat* or operat*)).ti,ab. (296316)

10 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma*
or carcinosarcoma* or adenocarcino* or neoplas* or tumo?r* or mass or metastat® or
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Searches

malignan®* or sarcoma* or hypernephroma* or nephrocarcinoma®*) and (remov* or surg* or
extract® or extirpat* or operat*)).kf. (84073)

11 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) adj3 (surg*
or remov* or partial* or procedur* or treat* or operat*)).ti,ab. (1172497)

12  ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) and (surg*
or remov* or partial* or procedur* or treat* or operat*)).kf. (39682)

13 (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).ti,ab. (4849)

14 (nephron* and (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).kf. (923)

15 radiotherapy/ or cancer radiotherapy/ or adjuvant radiotherapy/ or exp radiosurgery/ or
radiotherapy dosage/ or megavoltage radiotherapy/ or re-irradiation/ or cytoreductive
surgery/ or ablation therapy/ or radiofrequency ablation/ or robot assisted surgery/ or
minimally invasive surgery/ or metastasis resection/ or lymph node dissection/ or
cryotherapy/ or stereotactic body radiation therapy/ or active surveillance/ or watchful
waiting/ (700411)

16 (radiotherap* or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap* or cytoreduct* or cyroablat® or stereostat* or SABR).ti,ab,kw.
(1245790)

17  ((RAS or (robotic* adj1 assist*)) adj1 (surg* or remov* or partial* or procedur* or treat*
or operat*)).ti,ab. (3847)

18 ((RAS or (robotic* adj1 assist*)) and (surg* or remov* or partial* or procedur* or treat*
or operat®)).kw. (21)

19  (minimal* adj2 invas* adj2 (surg* or procedur* or treat*)).ti,ab. (58741)

20 (minimal* and invas* and (surg* or procedur* or treat*)).kw. (8)

21 ((inferior-vena-cava or IVC) adj2 thrombectom®).ti,ab. (642)

22 ((inferior-vena-cava or IVC) and thrombectom*).kw. (36)

23 ((activ* or tumo?r* or delay*) adj2 (surveil* or monitor*)).ti,ab. (56960)
24 ((activ* or tumo?r* or delay*) and (surveil* or monitor*)).kw. (432)

25 (delay* adj2 treat*).ti,ab. (32640)

26 (delay* and treat*).kw. (278)

27  (watchful* adj1 wait*).ti,ab. (4967)

28  (watchful* and wait*).kw. (8)

29 or/7-28 (3008790)

30 6and 29 (72417)

31 nonhuman/ not human/ (5369703)
32 30 not 31 (70586)

33 limit 32 to english language (63135)
34 33 not (letter or editorial).pt. (61048)
35 34 not (conference abstract* or conference review or conference paper or conference
proceeding).db,pt,su. (41463)

36 random:.tw. (2023923)

37 placebo:.mp. (532136)

38 double-blind:.tw. (248720)

39 0or/36-38 (2304835)

40 (MEDLINE or pubmed).tw. (428718)
41  exp systematic review/ or systematic review.tw. (533296)
42  meta-analysis/ (304008)

43 intervention$.ti. (274290)

44 0r/40-43 (1007209)

45  Clinical study/ (165319)

46 Case control study/ (212430)

47  Family study/ (25771)

48 Longitudinal study/ (205110)
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Searches

49 Retrospective study/ (1556506)

50 comparative study/ (1042643)

51 Prospective study/ (902470)

52 Randomized controlled trials/ (268035)

53 51 not 52 (891477)

54  Cohort analysis/ (1106561)

55 cohort analy$.tw. (20347)

56 (Cohort adj (study or studies)).tw. (487394)

57 (Case control$ adj (study or studies)).tw. (176315)

58 (follow up adj (study or studies)).tw. (75066)

59 (observational adj (study or studies)).tw. (266587)

60 (epidemiologic$ adj (study or studies)).tw. (124259)

61 (cross sectional adj (study or studies)).tw. (359262)

62 case series.tw. (152596)

63 prospective.tw. (1133006)

64 retrospective.tw. (1304827)

65 0r/45-50,53-64 (5603678)

66 39 or 44 or 65 (7885322)

67 35 and 66 (13670)

68 afghanistan/ or africa/ or "africa south of the sahara"/ or albania/ or algeria/ or andorra/
or angola/ or argentina/ or "antigua and barbuda"/ or armenia/ or exp azerbaijan/ or
bahamas/ or bahrain/ or bangladesh/ or barbados/ or belarus/ or belize/ or benin/ or bhutan/
or bolivia/ or borneo/ or exp "bosnia and herzegovina"/ or botswana/ or exp brazil/ or brunei
darussalam/ or bulgaria/ or burkina faso/ or burundi/ or cambodia/ or cameroon/ or cape
verde/ or central africa/ or central african republic/ or chad/ or exp china/ or comoros/ or
congo/ or cook islands/ or cote d'ivoire/ or croatia/ or cuba/ or cyprus/ or democratic republic
congo/ or djibouti/ or dominica/ or dominican republic/ or ecuador/ or el salvador/ or egypt/
or equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or exp "federated states of
micronesia"/ or fiji/ or gabon/ or gambia/ or exp "georgia (republic)"/ or ghana/ or grenada/
or guatemala/ or guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or exp india/ or
exp indonesia/ or iran/ or exp irag/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kiribati/
or kosovo/ or kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or liechtenstein/ or lesotho/ or
liberia/ or libyan arab jamahiriya/ or madagascar/ or malawi/ or exp malaysia/ or maldives/
or mali/ or malta/ or mauritania/ or mauritius/ or melanesia/ or moldova/ or monaco/ or
mongolia/ or "montenegro (republic)"/ or morocco/ or mozambique/ or myanmar/ or namibia/
or nauru/ or nepal/ or nicaragua/ or niger/ or nigeria/ or niue/ or north africa/ or oman/ or exp
pakistan/ or palau/ or palestine/ or panama/ or papua new guinea/ or paraguay/ or peru/ or
philippines/ or polynesia/ or qatar/ or "republic of north macedonia"/ or romania/ or exp
russian federation/ or rwanda/ or sahel/ or "saint kitts and nevis"/ or "saint lucia"/ or "saint
vincent and the grenadines"/ or saudi arabia/ or senegal/ or exp serbia/ or seychelles/ or
sierra leone/ or singapore/ or "sao tome and principe"/ or solomon islands/ or exp somalia/
or south africa/ or south asia/ or south sudan/ or exp southeast asia/ or sri lanka/ or sudan/
or suriname/ or syrian arab republic/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or
timor-leste/ or togo/ or tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or tuvalu/
or uganda/ or exp ukraine/ or exp united arab emirates/ or uruguay/ or exp uzbekistan/ or
vanuatu/ or venezuela/ or viet nam/ or western sahara/ or yemen/ or zambia/ or zimbabwe/
(1736652)

69 exp "organisation for economic co-operation and development"/ (2827)

70 exp australia/ or "australia and new zealand"/ or austria/ or baltic states/ or exp
belgium/ or exp canada/ or chile/ or colombia/ or costa rica/ or czech republic/ or denmark/
or estonia/ or europe/ or exp finland/ or exp france/ or exp germany/ or greece/ or hungary/
or iceland/ or ireland/ or israel/ or exp italy/ or japan/ or korea/ or latvia/ or lithuania/ or
luxembourg/ or exp mexico/ or netherlands/ or new zealand/ or north america/ or exp
norway/ or poland/ or exp portugal/ or scandinavia/ or sweden/ or slovakia/ or slovenia/ or
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south korea/ or exp spain/ or switzerland/ or "Turkey (republic)"/ or exp united kingdom/ or
exp united states/ or western europe/ (3832351)

71 european union/ (31891)

72  developed country/ (35945)

73 or/69-72 (3866518)

74 68 not 73 (1580645)

75 67 not 74 (13394)

Database name: Cochrane CDSR & CENTRAL

Searches
#1 MeSH descriptor: [Kidney Neoplasms] explode all trees 1694
#2 (Kidney* NEAR/2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or

neoplas* or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or
t1a or t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or
stage-4)):ti,ab 1332

#3 (collecting-duct® NEAR/2 (cancer™ or carcinoma* or carcinosarcoma* or
adenocarcino® or neoplas* or tumor* or tumour* or mass or metastat* or malignan* or
sarcoma* or parenchyma®* or stage-4)):ti,ab 14

#4 (renal-cell* or RCC or ccRCC or Renal-mass™ or renal-tumor™ or renal-tumour* or
grawitz-tumor* or grawitz-tumour* or hypernephroma* or nephrocarcinoma*):ti,ab 3747
#5 (Kidney* NEAR/2 (Transitional-cell* or cell or urothelial* or duct or advanc*) NEAR/2
(cancer™ or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas* or tumor* or
tumour* or mass or metastat* or malignan* or sarcoma* or parenchyma®*)):ti,ab 69

#6 {or #1-#5} 5140

#7 MeSH descriptor: [Nephrectomy] explode all trees 594

#8 (nephrectom* or lymphadenectom®):ti,ab 3676

#9 MeSH descriptor: [Radiotherapy] this term only 2824

#10 MeSH descriptor: [Lymphatic Irradiation] this term only 76

#11 MeSH descriptor: [Radiosurgery] this term only 485

#12 MeSH descriptor: [Radiotherapy, Adjuvant] this term only 1427

#13 MeSH descriptor: [Radiotherapy Dosage] this term only 2429

#14 MeSH descriptor: [Radiotherapy, High-Energy] this term only 320

#15 MeSH descriptor: [Re-Irradiation] this term only 37

#16 MeSH descriptor: [Cytoreduction Surgical Procedures] this term only 232

#17 MeSH descriptor: [Ablation Techniques] this term only 127

#18 MeSH descriptor: [Radiofrequency Ablation] this term only 342

#19 MeSH descriptor: [Robotic Surgical Procedures] this term only 716

#20 MeSH descriptor: [Minimally Invasive Surgical Procedures] this term only 1280
#21 MeSH descriptor: [Metastasectomy] this term only 43

#22 MeSH descriptor: [Lymph Node Excision] this term only 1540

#23 MeSH descriptor: [Watchful Waiting] this term only 469

#24 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or
carcinoma* or carcinosarcoma®* or adenocarcino* or neoplas* or tumor* or tumour* or mass
or metastat® or malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) NEAR/3
(remov™* or surg* or extract* or extirpat* or operat*)):ti,ab 18334

#25 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) NEAR/3
(surg* or remov™ or partial* or procedur* or treat* or operat*)):ti,ab 63782

#26 (nephron* NEAR/2 (surg* or remov* or partial* or procedur* or treat* or operat* or
spar* or preserv*)):ti,ab 123

#27 (radiotherap* or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat*
or ablat* or cyrotherap* or cytoreduct® or cyroablat* or stereostat* or SABR):ti,ab 63947
#28 ((RAS or (robotic* NEAR/1 assist*)) NEAR/1 (surg* or remov* or partial* or
procedur* or treat* or operat*)):ti,ab 256

#29 (minimal* NEAR/2 invas* NEAR/2 (surg* or procedur* or treat*)):ti,ab 3606
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#30 ((inferior-vena-cava or IVC) NEAR/2 thrombectom*):ti,ab 2
#31 ((activ* or tumor* or tumour* or delay*) NEAR/2 (surveil* or

monitor*)):ti,ab 4050

#32 (delay* NEAR/2 treat*):ti,ab 2913

#33 (watchful* NEAR/1 wait*):ti,ab 668

#34 {or #7-#33} 150254

#35 #6 AND #34 1693

#36 "conference":pt or (clinicaltrials or trialsearch):so 725938
#37 #35 NOT #36 776

Database name: Epistemonikos

Searches

(kidney* AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas* or
tumor™ or tumour* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or
t1a or t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or
stage-4 or (stage 1) or (stage 2) or (stage 3) or (stage 4))) OR (collecting-duct* AND
(cancer* or carcinoma* or carcinosarcoma® or adenocarcino* or neoplas™ or tumor™ or
tumour* or mass or metastat* or malignan* or sarcoma* or parenchyma* or stage-4 or
(stage 1) or (stage 2) or (stage 3) or (stage 4))) OR ((collecting duct*) AND (cancer* or
carcinoma* or carcinosarcoma® or adenocarcino* or neoplas* or tumor* or tumour* or mass
or metastat* or malignan* or sarcoma* or parenchyma* or stage-4 or (stage 1) or (stage 2)
or (stage 3) or (stage 4))) OR (renal-cell* or (renal cell*) or rcc or ccrcc or renal-mass* or
(renal mass*) or renal-tumor* or (renal tumor*) or renal-tumour* or (renal tumour*) or
grawitz-tumor* or (grawitz tumor*) or grawitz-tumour* or (grawitz tumour*) or
hypernephroma* or nephrocarcinoma*) OR (kidney* AND (transitional-cell* or (transitional
cell*) or cell or urothelial* or duct or advanc*) AND (cancer* or carcinoma* or
carcinosarcoma* or adenocarcino* or neoplas* or tumor* or tumour* or mass or metastat* or
malignan* or sarcoma* or parenchyma®))

AND

(nephrectom* or lymphadenectom*) OR ((kidney* or renal* or rcc or ccrcc or lymph* or
adrenal® or cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas* or
tumor* or tumour* or mass or metastat* or malignan* or sarcoma* or hypernephroma* or
nephrocarcinoma*) AND (remov* or surg* or extract” or extirpat* or operat*)) OR
((laproscop* or open or partial* or radical or transperiton* or retroperiton*) AND (surg* or
remov™* or partial* or procedur* or treat* or operat*)) OR (nephron* AND (surg* or remov* or
partial* or procedur* or treat* or operat® or spar* or preserv*)) OR (radiotherap* or radiation*
or radiosurg* or cyberknife* or irradiat* or thermoablat* or ablat* or cyrotherap* or
cytoreduct® or cyroablat® or stereostat* or sabr) OR ((ras or (robotic* AND assist*)) AND
(surg* or remov™* or partial* or procedur* or treat* or operat*)) OR (minimal* AND invas*
AND (surg* or procedur* or treat*)) OR ((inferior-vena-cava or ivc or (inferior vena cava))
AND thrombectom*) OR ((activ* or tumor* or tumour* or delay*) AND (surveil* or monitor*))
OR (delay* AND ftreat*) OR (watchful* AND wait*)

Database name: INAHTA

Searches
#1 "Kidney Neoplasms"[mhe] 111
#2 ((Kidney* AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or

neoplas* or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or
t1a or t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or
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stage-4))) OR ((collecting-duct* AND (cancer* or carcinoma* or carcinosarcoma* or
adenocarcino® or neoplas* or tumor* or tumour* or mass or metastat* or malignan* or
sarcoma* or parenchyma* or stage-4)) OR ((renal-cell* or RCC or ccRCC or Renal-mass*
or renal-tumor* or renal-tumour* or grawitz-tumor* or grawitz-tumour* or hypernephroma* or
nephrocarcinoma*)) OR ((Kidney* AND (Transitional-cell* or cell or urothelial* or duct or
advanc*) AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas* or
tumor* or tumour* or mass or metastat* or malignan* or sarcoma* or parenchyma®*)) )

105

#3 (((Kidney* AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or
neoplas* or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or
t1a or t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or
stage-4))) OR ((collecting-duct* AND (cancer* or carcinoma* or carcinosarcoma® or
adenocarcino* or neoplas* or tumor* or tumour* or mass or metastat* or malignan* or
sarcoma* or parenchyma* or stage-4)) OR ((renal-cell* or RCC or ccRCC or Renal-mass*
or renal-tumor* or renal-tumour® or grawitz-tumor* or grawitz-tumour* or hypernephroma* or
nephrocarcinoma®)) OR ((Kidney* AND (Transitional-cell* or cell or urothelial* or duct or
advanc*) AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino® or neoplas™ or
tumor™ or tumour* or mass or metastat* or malignan* or sarcoma* or parenchyma®)) )) OR
("Kidney Neoplasms"[mhe]) 155

#4 "Nephrectomy”"[mhe] 12

#5 ((nephrectom* or lymphadenectom*)) 31

#6 "Radiotherapy"[mh] 220

#7 "Lymphatic Irradiation"[mh] 0

#8 "Radiosurgery"[mh] 71

#9 "Radiotherapy Adjuvant"[mh] 27

#10 "Radiotherapy Dosage"[mh] 27

#11 "Radiotherapy High-Energy"[mh] 9

#12 "Re-Irradiation"[mh] 2

#13 "Cytoreduction Surgical Procedures"[mh] 2

#14 "Ablation Techniques"[mh] 35

#15 "Radiofrequency Ablation"[mh] 29

#16 "Robotic Surgical Procedures"[mh] 22

#17 "Minimally Invasive Surgical Procedures"[mh] 109
#18 "Metastasectomy"[mh] 1

#19 "Lymph Node Excision"[mh] 9

#20 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or
carcinoma* or carcinosarcoma® or adenocarcino* or neoplas* or tumor* or tumour* or mass
or metastat* or malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) AND
(remov* or surg* or extract® or extirpat* or operat*)) 878

#21 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) AND
(surg* or remov* or partial* or procedur* or treat* or operat*)) 756

#22 (nephron* AND (surg* or remov* or partial* or procedur* or treat* or operat* or spar®
or preserv*)) 2

#23 radiotherap* or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap® or cytoreduct® or cyroablat* or stereostat* or SABR) 1000

#24 ((RAS or (robotic* AND assist*)) AND (surg* or remov* or partial* or procedur* or
treat” or operat*)) 73

#25 (minimal* AND invas* AND (surg* or procedur* or treat*))246
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#26 ((inferior-vena-cava or IVC) AND thrombectom*) O
#27 ((activ* or tumor* or tumour* or delay*) AND (surveil* or monitor*)) 318

#28 (delay* AND treat*) 201
#29 (watchful* AND wait*) 45

#29 #28 OR #27 OR #26 OR #25 OR #24 OR #23 OR #22 OR #21 OR #20 OR #19 OR
#18 OR #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR
#7 OR #6 OR #5 OR #4 2796

#30 #29 AND #3 155
Limit  English language 97
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Cost-effectiveness searches

Database results

Databases Date searched | Database Database No. of results
platform segment or downloaded

version

EconLit 05/02/2024 OovID 1886 to January 1
25,2024

EED 07/02/2024 CRD n/a 23

Embase 05/02/2024 Ovid 1974 to 2024 65
February 02

HTA 07/02/2024 CRD n/a 27

INAHTA 05/02/2024 INAHTA n/a 155

MEDLINE ALL 05/02/2024 Ovid 1946 to 62
February 02,
2024

Rerun search database results

Databases Date searched | Database Database No. of results
platform segment or downloaded

version

EconLit 06/05/2025 OVID 1886 to May 01, 1
2025

Embase 06/05/2025 Ovid 1974 to 2025 73
May 05

INAHTA 06/05/2025 INAHTA n/a 177

MEDLINE ALL 06/05/2025 Ovid 1946 to May 05, 68
2025

Search strategy history

Database name: Econlit

Searches

1 (Kidney* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas*
or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or t1a or
t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or stage-
4)).ti,ab. (8)

2 (collecting-duct* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or
neoplas* or tumo?r* or mass or metastat® or malignan* or sarcoma* or parenchyma* or
stage-4)).ti,ab. (0)

3 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (22)

4  (Kidney* adj2 (Transitional-cell* or cell or urothelial* or duct or advanc*) adj2 (cancer*
or carcinoma* or carcinosarcoma® or adenocarcino* or neoplas* or tumo?r* or mass or
metastat® or malignan* or sarcoma* or parenchyma®)).ti,ab. (0)

5 or/1-4 (30)

6 (nephrectom* or lymphadenectom*).ti,ab,kw. (0)
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7 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma* or
carcinosarcoma® or adenocarcino® or neoplas® or tumo?r* or mass or metastat* or
malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) adj3 (remov* or surg* or
extract* or extirpat® or operat*)).ti,ab. (80)

8 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) adj3 (surg* or
remov* or partial* or procedur* or treat* or operat)).ti,ab. (25798)

9 (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).ti,ab. (0)

10 (radiotherap* or radiation* or radiosurg*® or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap* or cytoreduct® or cyroablat* or stereostat or SABR).ti,ab,kw. (599)

11 ((RAS or (robotic* adj1 assist*)) adj1 (surg* or remov* or partial* or procedur* or treat*
or operat®)).ti,ab. (10)

12 ((RAS or (robotic* adj1 assist*)) and (surg* or remov* or partial* or procedur* or treat*
or operat®)).kw. (0)

13 (minimal* adj2 invas* adj2 (surg* or procedur* or treat*)).ti,ab. (7)

14 (minimal* and invas* and (surg* or procedur* or treat*)).kw. (0)

15 ((inferior-vena-cava or IVC) adj2 thrombectom®).ti,ab. (0)

16 ((inferior-vena-cava or IVC) and thrombectom*).kw. (0)

17 ((activ* or tumo?r* or delay*) adj2 (surveil* or monitor*)).ti,ab. (388)

18  ((activ* or tumo?r* or delay*) and (surveil* or monitor*)).kw. (4)

19 (delay* adj2 treat*).ti,ab. (48)

20 (delay* and treat*).kw. (0)

21 (watchful* adj1 wait*).ti,ab. (10)

22 (watchful* and wait*).kw. (0)

23 or/6-22 (26909)

24 5and23(1)
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Database name: CRD EED & HTA

Searches
Line Search
MESH DESCRIFTOR Kidney Neoplasms EXPLODE ALL TREES

2 {Kidney* MEARZ (cancer® or cancinorma® or carcinosarcoma® or adenccarcno® or 184
neoplas® or tumo?r* or mass or metastst® or malignan® or sarcoma® or parenchyma*

ortl ortlaor tib or th or 23 or t2b or t3 ort3a or 3 or t3c or stage-1 or stage-2 or
sEge-3 or stage-4))

3 {collecting-duct* NMEARZ {cancer* or carcinoma® or carcinosarcoma® or adenocarcing®
or neoplas® or tumor* or turmaeur® or mass or metastat® or malignan® or sarcoma® or
parenchyms® or stage-4])

4 {renal-cell* or RCC or ceRCC or Renalmass*® or renaliumer or renal-tumow or 204
grawitz-turmor® or grawitz-fumour* or hypernephroma® or nephrocarcinoma®)

5 ({Kidney* NEAR? (Transitional-o=ll* or o2l or wothelis or duct or advanc®) NEAR2 3

{cancer® or carcinoma* or carcinosarcoma* or adenocancing® or neoplas® or tumor or
turmcur* or mass or me@stat” or malignan® or sarcoema® or parenchyma®))

3] #1 0R#2 0OR#3 0R#4 OR &5 82
T MESH DESCRIFTOR Mephrectomy EXPLODE ALL TREES B5
8 {nephrectom® or ymphadensctom®) 235
] MESH DESCRIFTOR Radiotherapy 247
10 MESH DESCRIFTOR Lymphafic Iradiation

11 MESH DESCRIPTOR Radiosurgery 125
12 MESH DESCRIPTOR Radiotherapy, Adjuvant 178
13 MESH DESCRIPTOR Radiotherapy Dosage 112
14 MESH DESCRIFTOR Radiotherapy, High-Energy 15
15 MESH DESCRIFTOR Re-lradiation 0
18 MESH DESCRIFTOR Cytoreduction Surgical Procedures 4
17 MESH DESCRIFTOR Ablation Technigues 0
18 MESH DESCRIFTOR Radiofrequency Ablation )
19 MESH DESCRIFTOR Robotic Surgical Precedures 23
20 MESH DESCRIFTOR Mnimalty Invasive Surgical Procedures 260
21 MESH DESCRIPTOR Metastasectamy 5
e MESH DESCRIFTOR Lymph Node Excision m
3 {{ladney* or renal* or RCC or ccRCC or lymph® or adrenal® or cancer® or carcinoma® 2231

or carcinoesarcoma’ or adenocarcing® or neaplas® or fumor® o tumowr or mass or
metasist* or malignan® or sarcoma® or hypemephroma® or nephrocarcinoma™)
MEARS (remoy” or surg* or exiract” or extinpat® or operat*))

24 {{lzproscop® or open or partial* or radical or transpenton® or refropenton’y NEARI 1045
{surg* or remov® o partial® or procedur® or freat® or cperat™))

25 {neghron® NEARZ (surg® or remov® or partial® or procedur* or frest” or operat® or ]
Spar” o presen)

s} {radintherap® or radiation* or radiosurg® or cybermife® or iradist® or thermoablat®* or - 3151
ablst" ar cyrotherap® or cytoreduct® or cyroablst® or stersostat” or SABR)

27 ([FAS or {robotic® NEART assist*)) MEAR1 {surg® or remaoy® or pariial® or procedur® 28
or treat” or operat*))

8 {minimal* NEARZ invas* NEARZ (surg® or procedur* or treat™]) 425

8 {{inferior-vena-cava or VEC) NEAR? thrombectom®) 0

30 {{ctiv* or turnor® or tumour* or delay*) MEAR2 {surveil® or monitor*)) e

& (delay* NEARZ treat®) 119

a2 MESH DESCRIPTOR Watchful Waiting a8

e (watchful* NEART wait) 137

4 #ForForForF0or#l or# 2o F3or#d or S or #1Gor T or 18 0or#19 5338
or#20 or =21 or #22 or 223 or 224 or #25 or 228 or %27 or 28 or#20 or 230 or #31
or#32 or 233

35 #5AND #34 a7

33 (#35) IN NHSEED 23

) (#35) IN HTA 27
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Database name: Embase

Searches

1 exp kidney tumor/ (169657)

2 (Kidney* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas®
or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or t1a or
t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or stage-
4)).ti,ab. (25905)

3  (collecting-duct* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or
neoplas* or tumo?r* or mass or metastat® or malignan* or sarcoma* or parenchyma* or
stage-4)).ti,ab. (739)

4 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (105980)

5 (Kidney* adj2 (Transitional-cell* or cell or urothelial* or duct or advanc*) adj2 (cancer*
or carcinoma* or carcinosarcoma® or adenocarcino* or neoplas* or tumo?r* or mass or
metastat® or malignan® or sarcoma* or parenchyma®)).ti,ab. (1182)

6 or/1-5(199645)

7  exp nephrectomy/ (79289)

8 (nephrectom* or lymphadenectom®).ti,ab,kw. (96024)

9 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma* or
carcinosarcoma* or adenocarcino* or neoplas* or tumo?r* or mass or metastat* or
malignan® or sarcoma* or hypernephroma* or nephrocarcinoma*) adj3 (remov* or surg* or
extract® or extirpat* or operat*)).ti,ab. (296981)

10  ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma*
or carcinosarcoma® or adenocarcino® or neoplas® or tumo?r* or mass or metastat® or
malignan® or sarcoma* or hypernephroma* or nephrocarcinoma®) and (remov* or surg* or
extract® or extirpat® or operat*)).kf. (84341)

11 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) adj3 (surg*
or remov* or partial* or procedur® or treat* or operat*)).ti,ab. (1174471)

12  ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) and (surg*
or remov* or partial* or procedur® or treat* or operat*)).kf. (39794)

13 (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).ti,ab. (4849)

14  (nephron* and (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).kf. (927)

15 radiotherapy/ or cancer radiotherapy/ or adjuvant radiotherapy/ or exp radiosurgery/ or
radiotherapy dosage/ or megavoltage radiotherapy/ or re-irradiation/ or cytoreductive
surgery/ or ablation therapy/ or radiofrequency ablation/ or robot assisted surgery/ or
minimally invasive surgery/ or metastasis resection/ or lymph node dissection/ or
cryotherapy!/ or stereotactic body radiation therapy/ or active surveillance/ or watchful
waiting/ (702412)

16  (radiotherap* or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap* or cytoreduct® or cyroablat* or stereostat* or SABR).ti,ab,kw.
(1248256)

17  ((RAS or (robotic* adj1 assist*)) adj1 (surg* or remov* or partial* or procedur* or treat*
or operat*)).ti,ab. (3873)

18 ((RAS or (robotic* adj1 assist*)) and (surg* or remov* or partial* or procedur* or treat*
or operat®)).kw. (21)

19 (minimal* adj2 invas* adj2 (surg* or procedur* or treat*)).ti,ab. (58898)

20 (minimal* and invas* and (surg* or procedur* or treat*)).kw. (8)

21 ((inferior-vena-cava or IVC) adj2 thrombectom®).ti,ab. (647)

22 ((inferior-vena-cava or IVC) and thrombectom*).kw. (36)
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23 ((activ* or tumo?r* or delay*) adj2 (surveil* or monitor*)).ti,ab. (57069)

24 ((activ* or tumo?r* or delay*) and (surveil* or monitor*)).kw. (432)

25 (delay* adj2 treat*).ti,ab. (32723)

26 (delay* and treat*).kw. (281)

27  (watchful* adj1 wait*).ti,ab. (4971)

28 (watchful* and wait*).kw. (8)

29 or/7-28 (3014855)

30 6and 29 (72543)

31 nonhuman/ not human/ (6377221)

32 30 not 31 (70709)

33 limit 32 to english language (63258)

34 33 not (letter or editorial).pt. (61164)

35 34 not (conference abstract* or conference review or conference paper or conference
proceeding).db,pt,su. (41542)

36 afghanistan/ or africa/ or "africa south of the sahara"/ or albania/ or algeria/ or andorra/
or angola/ or argentina/ or "antigua and barbuda"/ or armenia/ or exp azerbaijan/ or
bahamas/ or bahrain/ or bangladesh/ or barbados/ or belarus/ or belize/ or benin/ or bhutan/
or bolivia/ or borneo/ or exp "bosnia and herzegovina"/ or botswana/ or exp brazil/ or brunei
darussalam/ or bulgaria/ or burkina faso/ or burundi/ or cambodia/ or cameroon/ or cape
verde/ or central africa/ or central african republic/ or chad/ or exp china/ or comoros/ or
congo/ or cook islands/ or cote d'ivoire/ or croatia/ or cuba/ or cyprus/ or democratic republic
congo/ or djibouti/ or dominica/ or dominican republic/ or ecuador/ or el salvador/ or egypt/
or equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or exp "federated states of
micronesia"/ or fiji/ or gabon/ or gambia/ or exp "georgia (republic)"/ or ghana/ or grenada/
or guatemala/ or guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or exp india/ or
exp indonesia/ or iran/ or exp irag/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kiribati/
or kosovo/ or kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or liechtenstein/ or lesotho/ or
liberia/ or libyan arab jamahiriya/ or madagascar/ or malawi/ or exp malaysia/ or maldives/
or mali/ or malta/ or mauritania/ or mauritius/ or melanesia/ or moldova/ or monaco/ or
mongolia/ or "montenegro (republic)"/ or morocco/ or mozambique/ or myanmar/ or namibia/
or nauru/ or nepal/ or nicaragua/ or niger/ or nigeria/ or niue/ or north africa/ or oman/ or exp
pakistan/ or palau/ or palestine/ or panama/ or papua new guinea/ or paraguay/ or peru/ or
philippines/ or polynesia/ or qatar/ or "republic of north macedonia"/ or romania/ or exp
russian federation/ or rwanda/ or sahel/ or "saint kitts and nevis"/ or "saint lucia"/ or "saint
vincent and the grenadines"/ or saudi arabia/ or senegal/ or exp serbia/ or seychelles/ or
sierra leone/ or singapore/ or "sao tome and principe"/ or solomon islands/ or exp somalia/
or south africa/ or south asia/ or south sudan/ or exp southeast asia/ or sri lanka/ or sudan/
or suriname/ or syrian arab republic/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or
timor-leste/ or togo/ or tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or tuvalu/
or uganda/ or exp ukraine/ or exp united arab emirates/ or uruguay/ or exp uzbekistan/ or
vanuatu/ or venezuela/ or viet nam/ or western sahara/ or yemen/ or zambia/ or zimbabwe/
(1740991)

37 exp "organisation for economic co-operation and development"/ (2851)

38 exp australia/ or "australia and new zealand"/ or austria/ or baltic states/ or exp
belgium/ or exp canada/ or chile/ or colombia/ or costa rica/ or czech republic/ or denmark/
or estonia/ or europe/ or exp finland/ or exp france/ or exp germany/ or greece/ or hungary/
or iceland/ or ireland/ or israel/ or exp italy/ or japan/ or korea/ or latvia/ or lithuania/ or
luxembourg/ or exp mexico/ or netherlands/ or new zealand/ or north america/ or exp
norway/ or poland/ or exp portugal/ or scandinavia/ or sweden/ or slovakia/ or slovenia/ or
south korea/ or exp spain/ or switzerland/ or "Turkey (republic)"/ or exp united kingdom/ or
exp united states/ or western europe/ (3835523)

39 european union/ (31807)

40 developed country/ (35992)

41 or/37-40 (3869712)
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42 36 not 41 (1584824)

43 35 not 42 (41050)

44  cost utility analysis/ (12696)

45  (cost* and ((qualit* adj2 adjust* adj2 life*) or qaly*)).tw. (30947)

46  ((incremental* adj2 cost*) or ICER).tw. (31650)

47  (cost adj2 utilit*).tw. (11338)

48 (cost* and ((net adj benefit*) or (net adj monetary adj benefit*) or (net adj health adj
benefit*))).tw. (3393)

49  ((cost adj2 (effect* or utilit*)) and (quality adj of adj life)).tw. (37671)
50 (cost and (effect* or utilit*)).ti. (58589)

51  or/44-50 (92726)

52 43 and 51 (65)

Database name: Medline ALL

Searches

1 exp Kidney Neoplasms/ (85968)

2 (Kidney* adj2 (cancer* or carcinoma* or carcinosarcoma® or adenocarcino* or neoplas*
or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or t1a or
t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or stage-
4)).ti,ab. (17223)

3  (collecting-duct* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or
neoplas® or tumo?r* or mass or metastat® or malignan* or sarcoma* or parenchyma* or
stage-4)).ti,ab. (491)

4 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (70816)

5 (Kidney* adj2 (Transitional-cell* or cell or urothelial* or duct or advanc*) adj2 (cancer*
or carcinoma® or carcinosarcoma* or adenocarcino* or neoplas* or tumo?r* or mass or
metastat* or malignan* or sarcoma* or parenchyma®*)).ti,ab. (817)

6 or/1-5(118910)

7  exp nephrectomy/ (37965)

8 (nephrectom* or lymphadenectom®).ti,ab,kw. (62344)

9 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma* or
carcinosarcoma* or adenocarcino® or neoplas* or tumo?r* or mass or metastat* or
malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) adj3 (remov* or surg* or
extract” or extirpat* or operat*)).ti,ab. (205263)

10  ((kidney™ or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or carcinoma*
or carcinosarcoma® or adenocarcino* or neoplas® or tumo?r* or mass or metastat® or
malignan® or sarcoma* or hypernephroma* or nephrocarcinoma®) and (remov* or surg* or
extract® or extirpat® or operat*)).kf. (60200)

11 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) adj3 (surg*
or remov* or partial* or procedur* or treat* or operat*)).ti,ab. (920508)

12 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) and (surg*
or remov* or partial* or procedur* or treat* or operat*)).kf. (22001)

13  (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).ti,ab. (2662)

14  (nephron* and (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).kf. (447)

15 radiotherapy/ or lymphatic irradiation/ or radiosurgery/ or radiotherapy, adjuvant/ or
radiotherapy dosage/ or radiotherapy, high-energy/ or re-irradiation/ or Cytoreduction
Surgical Procedures/ or Ablation Techniques/ or Radiofrequency Ablation/ or Robotic
Surgical Procedures/ or Minimally Invasive Surgical Procedures/ or Metastasectomy/ or
Lymph Node Excision/ or Watchful Waiting/ (240052)
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16  (radiotherap* or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap* or cytoreduct® or cyroablat* or stereostat* or SABR).ti,ab,kw. (936452)
17  ((RAS or (robotic* adj1 assist*)) adj1 (surg* or remov* or partial* or procedur* or treat*
or operat*)).ti,ab. (2212)

18 ((RAS or (robotic* adj1 assist*)) and (surg* or remov* or partial* or procedur* or treat*
or operat®)).kw. (11)

19  (minimal* adj2 invas™® adj2 (surg* or procedur” or treat*)).ti,ab. (38673)

20 (minimal* and invas* and (surg* or procedur* or treat*)).kw. (5)

21 ((inferior-vena-cava or IVC) adj2 thrombectom*).ti,ab. (279)

22  ((inferior-vena-cava or IVC) and thrombectom*).kw. (26)

23 ((activ* or tumo?r* or delay*) adj2 (surveil* or monitor*)).ti,ab. (38554)

24 ((activ* or tumo?r* or delay*) and (surveil* or monitor*)).kw. (268)

25 (delay* adj2 treat*).ti,ab. (20957)

26 (delay* and treat*).kw. (163)

27  (watchful* adj1 wait*).ti,ab. (3243)

28 (watchful* and wait*).kw. (4)

29  or/7-28 (2207356)

30 6and 29 (38664)

31 animals/ not humans/ (5159676)

32 30 not 31 (36990)

33 limit 32 to english language (30881)

34 limit 33 to (letter or historical article or comment or editorial or news or case reports)
(9092)

35 33 not34(21789)

36 afghanistan/ or africa/ or africa, northern/ or africa, central/ or africa, eastern/ or "africa
south of the sahara"/ or africa, southern/ or africa, western/ or albania/ or algeria/ or
andorra/ or angola/ or "antigua and barbuda"/ or argentina/ or armenia/ or azerbaijan/ or
bahamas/ or bahrain/ or bangladesh/ or barbados/ or belize/ or benin/ or bhutan/ or bolivia/
or borneo/ or "bosnia and herzegovina"/ or botswana/ or brazil/ or brunei/ or bulgaria/ or
burkina faso/ or burundi/ or cabo verde/ or cambodia/ or cameroon/ or central african
republic/ or chad/ or exp china/ or comoros/ or congo/ or cote d'ivoire/ or croatia/ or cuba/ or
"democratic republic of the congo"/ or cyprus/ or djibouti/ or dominica/ or dominican
republic/ or ecuador/ or egypt/ or el salvador/ or equatorial guinea/ or eritrea/ or eswatini/ or
ethiopia/ or fiji/ or gabon/ or gambia/ or "georgia (republic)"/ or ghana/ or grenada/ or
guatemala/ or guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or independent
state of samoal/ or exp india/ or indian ocean islands/ or indochina/ or indonesia/ or iran/ or
iraq/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kosovo/ or kuwait/ or kyrgyzstan/ or
laos/ or lebanon/ or liechtenstein/ or lesotho/ or liberia/ or libya/ or madagascar/ or malaysia/
or malawi/ or mali/ or malta/ or mauritania/ or mauritius/ or mekong valley/ or melanesia/ or
micronesia/ or monaco/ or mongolia/ or montenegro/ or morocco/ or mozambique/ or
myanmar/ or namibia/ or nepal/ or nicaragua/ or niger/ or nigeria/ or oman/ or pakistan/ or
palau/ or exp panama/ or papua new guinea/ or paraguay/ or peru/ or philippines/ or gatar/
or "republic of belarus"/ or "republic of north macedonia"/ or romania/ or exp russia/ or
rwanda/ or "saint kitts and nevis"/ or saint lucia/ or "saint vincent and the grenadines"/ or
"sao tome and principe"/ or saudi arabia/ or serbia/ or sierra leone/ or senegal/ or
seychelles/ or singapore/ or somalia/ or south africa/ or south sudan/ or sri lanka/ or sudan/
or suriname/ or syria/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/
or tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or uganda/ or ukraine/ or
united arab emirates/ or uruguay/ or uzbekistan/ or vanuatu/ or venezuela/ or vietham/ or
west indies/ or yemen/ or zambia/ or zimbabwe/ (1325188)

37 "organisation for economic co-operation and development"/ (587)

38 australasia/ or exp australia/ or austria/ or baltic states/ or belgium/ or exp canada/ or
chile/ or colombia/ or costa rica/ or czech republic/ or exp denmark/ or estonia/ or europe/ or
finland/ or exp france/ or exp germany/ or greece/ or hungary/ or iceland/ or ireland/ or
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israel/ or exp italy/ or exp japan/ or korea/ or latvia/ or lithuania/ or luxembourg/ or mexico/
or netherlands/ or new zealand/ or north america/ or exp norway/ or poland/ or portugal/ or
exp "republic of korea"/ or "scandinavian and nordic countries"/ or slovakia/ or slovenia/ or
spain/ or sweden/ or switzerland/ or turkey/ or exp united kingdom/ or exp united states/
(3530229)

39 european union/ (17894)

40 developed countries/ (21491)

41 or/37-40 (3546443)

42 36 not 41 (1234802)

43 35 not 42 (21490)

44  Cost-Benefit Analysis/ (93959)

45 (cost* and ((qualit* adj2 adjust* adj2 life*) or qaly*)).tw. (18159)

46 ((incremental* adj2 cost*) or ICER).tw. (18654)

47  (cost adj2 utilit*).tw. (7142)

48 (cost* and ((net adj benefit*) or (net adj monetary adj benefit*) or (net adj health adj
benefit*))).tw. (2429)

49 ((cost adj2 (effect* or utilit*)) and (quality adj of adj life)).tw. (24749)

50 (cost and (effect* or utilit*)).ti. (39941)

51  or/44-50 (116479)

52 43 and 51 (62)

Database name: INAHTA

Searches
#1 "Kidney Neoplasms"[mhe] 111
#2 ((Kidney* AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or

neoplas® or tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma* or t1 or
t1a or t1b or tb or t2a or t2b or t3 or t3a or t3b or t3c or stage-1 or stage-2 or stage-3 or
stage-4))) OR ((collecting-duct* AND (cancer* or carcinoma* or carcinosarcoma® or
adenocarcino® or neoplas* or tumor* or tumour* or mass or metastat* or malignan* or
sarcoma* or parenchyma®* or stage-4)) OR ((renal-cell* or RCC or ccRCC or Renal-mass*
or renal-tumor* or renal-tumour* or grawitz-tumor* or grawitz-tumour* or hypernephroma* or
nephrocarcinoma*)) OR ((Kidney* AND (Transitional-cell* or cell or urothelial* or duct or
advanc*) AND (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or neoplas* or
tumor* or tumour* or mass or metastat* or malignan* or sarcoma* or parenchyma®*)) )

105
#3 #1 or #2 155
#4 "Nephrectomy”"[mhe] 12
#5 ((nephrectom* or lymphadenectom*)) 31
#6 "Radiotherapy"[mh] 220
#7 "Lymphatic Irradiation"[mh] 0
#8 "Radiosurgery"[mh] 71
#9 "Radiotherapy Adjuvant"[mh] 27
#10 "Radiotherapy Dosage"[mh] 27
#11 "Radiotherapy High-Energy"[mh] 9
#12 "Re-Irradiation"[mh] 2
#13 "Cytoreduction Surgical Procedures"[mh] 2

#14 "Ablation Techniques"[mh] 35
#15 "Radiofrequency Ablation"[mh] 29
#16 "Robotic Surgical Procedures"[mh] 22
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#17 "Minimally Invasive Surgical Procedures"[mh] 109
#18 "Metastasectomy"[mh] 1
#19 "Lymph Node Excision"[mh] 9

#20 ((kidney* or renal* or RCC or ccRCC or lymph* or adrenal* or cancer* or
carcinoma* or carcinosarcoma®* or adenocarcino* or neoplas* or tumor* or tumour* or mass
or metastat* or malignan* or sarcoma* or hypernephroma* or nephrocarcinoma*) AND
(remov* or surg* or extract® or extirpat* or operat*)) 878

#21 ((laproscop* or open or partial* or radical or transperiton* or retroperiton*) AND
(surg* or remov* or partial* or procedur* or treat* or operat*)) 756

#22 (nephron* AND (surg* or remov* or partial* or procedur* or treat* or operat* or spar®
or preserv*)) 2

#23 radiotherap* or radiation* or radiosurg* or cyberknife* or irradiat* or thermoablat* or
ablat* or cyrotherap* or cytoreduct* or cyroablat* or stereostat* or SABR) 1000

#24 ((RAS or (robotic* AND assist*)) AND (surg* or remov* or partial* or procedur* or
treat” or operat*)) 73

#25 (minimal* AND invas* AND (surg* or procedur* or treat*))246

#26 ((inferior-vena-cava or IVC) AND thrombectom*) 0

#27 ((activ* or tumor* or tumour* or delay*) AND (surveil* or monitor*)) 318
#28 (delay* AND treat*) 201

#29 (watchful* AND wait*) 45

#30 "Watchful Waiting"[mh] 17

#31 #30 OR #29 OR #28 OR #27 OR #26 OR #25 OR #24 OR #23 OR #22 OR #21 OR
#20 OR #19 OR #18 OR #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR
#9 OR #8 OR #7 OR #6 OR #5 OR #4 2803

#32 #31 AND #3 155

Kidney cancer: evidence review for non- pharmacological management of advanced
renal cell carcinoma FINAL (March 2026)

97



FINAL

Appendix C — Effectiveness evidence study selection

Records identified through database Records removed as
searching »| duplicates (n=35,023)
(n=54,905)
Records identified from other sources
(n=0)
\ 4
Total records screened at title and ’?{Ieec Zdes aet))( gfa%?(znzasgeg&;)
abstract '
_ » Records for full text screening
(n=19,882) for other reviews (n=497)

A

Full-text articles

a§s§§§ed for . Full-text articles excluded
eligibility for review | (n=147)

question i

(n=176)

h 4

Full-text articles included for H1 review (n = 27):

* RCTs (n=5)
* Cohort studies (n=22)

Full-text articles included for H2 review (n = 7):

*+ RCTs (n=0)
* Cohort studies (n=7)
+ Systematic reviews (n=0)

(note some studies are included in both reviews)
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Review 1 Cytoreductive nephrectomy then systemic anti-cancer therapy

Randomised controlled trials evidence

Bex, 2019

Bibliographic
Reference

Study details

Other
publications
associated
with this
study
included in
review

Trial
registration
number
and/or trial
name

Study type
Study location

Study dates

Sources of
funding

Inclusion
criteria

Bex, Axel; Mulders, Peter; Jewett, Michael; Wagstaff, John; van Thienen,
Johannes V; Blank, Christian U; van Velthoven, Roland; Del Pilar Laguna,
Maria; Wood, Lori; van Melick, Harm H E; Aarts, Maureen J; Lattouf, J B;
Powles, Thomas; de Jong Md PhD, Igle Jan; Rottey, Sylvie; Tombal,
Bertrand; Marreaud, Sandrine; Collette, Sandra; Collette, Laurence;
Haanen, John; Comparison of Immediate vs Deferred Cytoreductive
Nephrectomy in Patients With Synchronous Metastatic Renal Cell
Carcinoma Receiving Sunitinib: The SURTIME Randomized Clinical Trial.;
JAMA oncology; 2019; vol. 5 (no. 2); 164-170

Paper published by De Bruijn 2019 reported the duration of hospital stay
from SURTIME trial

SURTIME (NCT01099423)

Randomised Controlled Trial

Multicentre study with 19 institutions in the Netherlands, Belgium, the
United Kingdom, and Canada

This randomised clinical trial began on July 14, 2010, and continued until
March 24, 2016, with a median follow-up of 3.3 years (range, 0-6.2 years)
and a clinical cutoff date for this report of May 5, 2017.

This study was supported by Pfizer and Kankerbestrijding/KWF from the
Netherlands through the Cancer Research Fund of the European
Organisation for Research and Treatment of Cancer

People aged 18 years or older

Histologically confirmed, previously untreated clear cell metastatic RCC
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Intervention(s)
Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Resectable asymptomatic primary tumour in situ

Required therapy with sunitinib

World Health Organization (WHO) performance status of 0 or 1
No clinical signs of central nervous system involvement

A life expectancy greater than 3 months

Adequate bone marrow, liver, cardiac, and renal function

3 or fewer surgical risk factors

Measurable disease according to Response Evaluation Criteria in Solid
Tumours (RECIST), version 1.1

Immediate cytoreductive nephrectomy followed by sunitinib therapy
Treatment with 3 cycles of sunitinib followed by cytoreductive nephrectomy
Progression-free survival

Overall survival

Severe adverse events
N=99

Immediate cytoreductive nephrectomy + sunitinib = 50

Deferred cytoreductive nephrectomy + sunitinib = 49
Median follow-up was 3.3 years (range, 0-6.2 years)

Not reported

The trial originally aimed to test for a hazard ratio (HR) of 0.75 on PFS with
a 2-sided, 5%-level log-rank test with 80% power. After 3 years of
recruitment, accrual indicated that the study would not reach its planned
objective.

The secondary end points of PFS and OS were estimated by Kaplan-Meier
analysis and compared in the ITT population using a Cox proportional
hazards regression model stratified by WHO performance status.
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Study arms
Immediate cytoreductive nephrectomy + sunitinib (N = 50)
Deferred cytoreductive nephrectomy+ sunitinib (N = 49)

Characteristics
Arm-level characteristics

Characteristic Immediate cytoreductive Deferred cytoreductive
nephrectomy + sunitinib (N nephrectomy+ sunitinib (N =
= 50) 49)

% Female nN=9;%=18 n=10; % =20.4

No of events

Age 60 (39 to 78) 58 (43 to 74)
Median (IQR)

Location of metastases- n=43; % =86 n=42:;% =857
lung

No of events

Location of metastases- n=16; % =32 n=16; % =32.6
bone

No of events

Location of metastases- n=10; % =20 n=14;% = 28.6
Adrenal gland

No of events

Location of metastases- n=8;% =16 nN=7:%=14.3
Liver

No of events

Location of metastases- n=8;% =16 n=3;%=6.1
Other soft tissue

No of events

Location of metastases- n=5;% =10 nN=0;%=0
Malignant pleural effusion

No of events

Location of metastases- n=6;% =12 n=1;%=2
Other site
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Characteristic

No of events

Baseline performance
status - WHO =0

No of events

Baseline performance
status - WHO =1

No of events

MSKCC risk score -
Intermediate risk (0-2
factors)

No of events

MSKCC risk score - Poor
risk (3 factors)

No of events
Clinical T stage - T1

No of events
Clinical T stage - T2

No of events
Clinical T stage - T3

No of events
Clinical T stage - T4

No of events
Clinical N stage - NO

No of events
Clinical N stage - N1

No of events
Clinical N stage - N2

No of events

Kidney cancer: evidence review for non- pharmacological management of advanced

Immediate cytoreductive

nephrectomy + sunitinib (N

= 50)
nN=36;%=72
n=14; % =38
n=43; % = 86
n=7:;%=14
n=9;%=18
n=15;% =30
n=22:%=44
n=4;%=8
n=17; % =34
n=15;% =30
n=10;% =20

Deferred cytoreductive
nephrectomy+ sunitinib (N =

49)

n=31;%=63.3

n=18; % =36.7

n=44; % =89.8

n=5;%=10.2

n=8;%=16.3

n=23;%=46.9

n=15; % =230.6

n=3;%=6.1

n=20;%=40.8

n=10; % =204

n=8;%=16.3
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Characteristic Immediate cytoreductive Deferred cytoreductive
nephrectomy + sunitinib (N nephrectomy+ sunitinib (N =
= 50) 49)

Clinical N stage - n=8;%=16 n=11;% =225

Unknown

No of events

Number of metastatic site n=7; % = 14 n=3;%=6.1

- One

No of events

Number of metastatic site n =43 ; % =86 n=46;% =939
-22

No of events

Outcomes

Survival

Outcome Deferred cytoreductive nephrectomy+ sunitinib vs Immediate
cytoreductive nephrectomy + sunitinib, , N2 =49, N1 = 50

Progression-free  0.88 (0.56 to 1.37)
survival

Hazard ratio/95% CI
Overall survival 0.57 (0.34 t0 0.95)

Hazard ratio/95% CI

Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

Postoperative complications

Outcome Immediate cytoreductive Deferred cytoreductive
nephrectomy + sunitinib, , N nephrectomy+ sunitinib, , N
= 46 =34

Clavien-Dindo n=3;%=6.5 n=1;%=29

postoperative
complications grade 2 3

No of events

Clavien-Dindo postoperative complications grade = 3 - Polarity - Lower values are
better
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Critical appraisal — Cochrane Risk of Bias tool (RoB 2.0)

Question

Risk of bias
judgement

Overall
Directness

Answer

Moderate
(Patients in the deferred group were allowed
presurgical sunitinib dose modification)

Directly applicable

De Bruijn, 2019

Bibliographic
Reference

Study details

Other
publications
associated
with this
study
included in
review

Trial
registration
number
and/or trial
name
Study type

Study location
Study dates

Sources of
funding

Inclusion
criteria

De Bruijn, Roderick Emile; Mulders, Peter; Jewett, Michael A; Wagstaff,
John; Van Thienen, Johan V; Blank, Christian U; Van Velthoven, Roland;
Wood, Lori; van Melick, Harm E; Aarts, Maureen J; Lattouf, Jean B;
Powles, Thomas; De Jong, Igle J; Rottey, Sylvie; Tombal, Betrand,;
Marreaud, Sandrine; Collette, Sandra; Collette, Laurence; Haanen, John
B; Bex, Axel; Surgical Safety of Cytoreductive Nephrectomy Following
Sunitinib: Results from the Multicentre, Randomised Controlled Trial of
Immediate Versus Deferred Nephrectomy (SURTIME).; European urology;
2019; vol. 76 (no. 4); 437-440

Paper published by Bexl, 2018 reported progression-free survival, overall
survival outcomes from SURTIME trial

SURTIME (NCT01099423)

Randomised Controlled Trial

Multicentre study with 19 institutions in the Netherlands, Belgium, the
United Kingdom, and Canada

This randomised clinical trial began on July 14, 2010, and continued until
March 24, 2016.

This study was supported by Pfizer and Kankerbestrijding/KWF from the
Netherlands through the Cancer Research Fund of the European
Organisation for Research and Treatment of Cancer

People aged 18 years or older
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Histologically confirmed, previously untreated clear cell metastatic RCC
Resectable asymptomatic primary tumour in situ

Required therapy with sunitinib

World Health Organization (WHO) performance status of 0 or 1

Measurable disease according to Response Evaluation Criteria in Solid
Tumors (RECIST), version 1.1

No clinical signs of central nervous system involvement
A life expectancy greater than 3 months
Adequate bone marrow, liver, cardiac, and renal function

3 or fewer surgical risk factors
Intervention(s) Immediate cytoreductive nephrectomy followed by sunitinib therapy
Comparator  Treatment with 3 cycles of sunitinib followed by cytoreductive nephrectomy

Outcome Severe adverse events
measures

Number of N =99

participants

Immediate cytoreductive nephrectomy + sunitinib = 50

Deferred cytoreductive nephrectomy + sunitinib = 49

Analysis per protocol
N =74
Immediate cytoreductive nephrectomy + sunitinib = 40

Deferred cytoreductive nephrectomy + sunitinib = 34

Duration of 5.7 years
follow-up

Loss to Not reported
follow-up

Methods of Surgical postoperative complication rates in both arms were reported as
analysis percentages with 95% confidence intervals.

Additional
comments
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Study arms

Immediate cytoreductive nephrectomy+ sunitinib (Per Protocol) (N = 46)

Deferred cytoreductive nephrectomy+ sunitinib (Per Protocol) (N = 34)

Immediate cytoreductive nephrectomy+ sunitinib (N = 50)

Deferred cytoreductive nephrectomy+ sunitinib (N = 49)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events
Age

Median (IQR)

MSKCC risk
score -
Intermediate
risk (0-2
factors)

No of events

MSKCC risk
score - Poor
risk (3 factors)

No of events

Clinical T stage

-T1

No of events

Immediate
cytoreductive
nephrectomy+
sunitinib (Per
Protocol) (N =
46)

empty data

empty data
(empty data to
empty data)

empty data

empty data

empty data

Clinical T stage empty data

-T2

No of events

Deferred
cytoreductive
nephrectomy+
sunitinib (Per
Protocol) (N =
34)

empty data

empty data
(empty data to
empty data)

empty data

empty data

empty data

empty data

Immediate
cytoreductive
nephrectomy+
sunitinib (N =
50)

nN=9;%=18

60 (39 to 78)

n=43; % =86
n=7;%=14
n=9;%=18
n=15;% =30

Deferred
cytoreductive
nephrectomy+
sunitinib (N =
49)

n=10; % =20

58 (43 to 74)

n=44; % =90
n=5;%=10
n=8;%=16
n=23; %=47
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Characteristic

Clinical T stage

-T3

No of events

Clinical T stage

-T4

No of events

Clinical N
stage - NO

No of events

Clinical N
stage - N1

No of events

Clinical N
stage - N2

No of events

Clinical N
stage -
Unknnown

No of events

Number of
metastatic site
- One

No of events

Number of
metastatic site
-22

No of events

Immediate
cytoreductive
nephrectomy+
sunitinib (Per
Protocol) (N =
46)

empty data

empty data

empty data

empty data

empty data

empty data

empty data

empty data

Deferred
cytoreductive
nephrectomy+
sunitinib (Per
Protocol) (N =
34)

empty data

empty data

empty data

empty data

empty data

empty data

empty data

empty data

Immediate
cytoreductive
nephrectomy+
sunitinib (N =
50)
n=22;%=44
n=4;%=8
n=17;% =34
n=15;% =30
n=10;% =20
n=8;%=16
n=7;%=14
n=43; % =86

Deferred
cytoreductive
nephrectomy+
sunitinib (N =
49)

n=15; % =31
N=3;%=6
n=20;% =41
n=10;% =20
n=8;%=16
n=11;% =23
N=3;%=6
N=46; % =94
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Outcomes

Duration of hospital stay

Outcome Immediate Deferred Immediate Deferred
cytoreductive cytoreductive cytoreductive cytoreductive
nephrectomy+ nephrectomy+ nephrectomy+ nephrectomy+
sunitinib (Per sunitinib (Per sunitinib, , N = 46 sunitinib, , N = 34
Protocol), , N = Protocol), , N =

Duration empty data empty data 8.4 (7.1) 7.4 (3.4)

of

hospital

sta

Mean (SD)

Duration of hospital sta - Polarity - Lower values are better

Critical appraisal —Cochrane Risk of Bias tool (RoB 2.0)

Question

Risk of bias
judgement

Overall
Directness

Mejean, 2021

Bibliographic
Reference

Study details

Other
publications
associated
with this
study

Answer

Moderate
(Patients in the deferred group were allowed
presurgical sunitinib dose modification)

Directly applicable

Mejean, Arnaud; Ravaud, Alain; Thezenas, Simon; Chevreau, Christine;
Bensalah, Karim; Geoffrois, Lionnel; Thiery-Vuillemin, Antoine; Cormier,
Luc; Lang, Herve; Guy, Laurent; Gravis, Gwenaelle; Rolland, Frederic;
Linassier, Claude; Lechevallier, Eric; Oudard, Stephane; Laguerre,
Brigitte; Gross-Goupil, Marine; Bernhard, Jean Christophe; Colas, Sandra;
Albiges, Laurence; Lebret, Thierry; Treluyer, Jean-Marc; Timsit, Marc-
Olivier; Escudier, Bernard; Sunitinib Alone or After Nephrectomy for
Patients with Metastatic Renal Cell Carcinoma: Is There Still a Role for
Cytoreductive Nephrectomy?.; European urology; 2021; vol. 80 (no. 4);
417-424

CARMENA trial data has been published previously by Mejean A, 2018
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included in
review

Trial
registration
number
and/or trial
name

Study type
Study location
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

CARMENA trial - NCT00930033

Randomised Controlled Trial

Multicentre - Not reported where the centres were based
2009 to October 2018

Funded by Assistance Publique—Hépitaux de Paris and others

Eastern Cooperative Oncology Group (ECOG) status score of 0 to 1

Patients with clear cell renal cell carcinoma confirmed on mandatory biopsy
and documented metastatic disease

Absence of brain metastases or treated brain metastases without
recurrence 3 weeks after treatment

Acceptable organ function

Patients who received previous systemic treatment for kidney cancer
(including VEGF-targeted therapy) or anticoagulants

Patients with any medical condition, including cardiovascular disease, that
ruled them out as candidates for treatment

Intervention(s) Cytoreductive nephrectomy associated with sunitinib

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Sunitinib alone

Overall survival
N =450
Cytoreductive nephrectomy + sunitinib = 226

Sunitinib alone = 224
36.6 months, cut-off (October 2018)

There is 1(0.4%) missing patient in the CN + sunitinib arm

The overall survival analyses were estimated using the Kaplan-Meier
method. Treatment arms were compared using a log-rank test. The post
hoc analyses for efficacy were carried out on the intent to treat population.
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Treatment with sunitinib alone was considered to be non-inferior to
cytoreductive nephrectomy followed by sunitinib treatment if the upper
bound of the 95% CI of the HR for death was <1.20.

Study arms
Nephrectomy + sunitinib (ITT) (N = 226)
Sunitinib alone (ITT) (N = 224)

Characteristics
Arm-level characteristics

Characteristic Nephrectomy + sunitinib (ITT) Sunitinib alone (ITT)
(N =226) (N =224)
% Female n=>57;%=252 n=57;%=354

No of events

Age 63 (33 to 84) 62 (30 to 87)
Median (IQR)
Location of metastases -lung n=172; % =79.3 n=161; % =72.9

No of events
Location of metastases -bone n=78; % = 35.9 n=82; % =37.1

No of events

Location of metastases - n=76;% =35 n=86;%=38.9
Lymph nodes

No of events
Location of metastases - Other n =78 ; % = 35.9 n=90;%=40.7

No of events

Baseline performance status - n=130; % =57.5 n=122; % =545
ECOG 0

No of events

Baseline performance status - n=96; % =42.5 n=102; % =45.5
ECOG 1

No of events

Tumour stage - T1 nN=5;%=7.5 N=7;%=14.3
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Characteristic

No of events

Tumour stage - T2

No of events

Tumour stage - T3 or T4

No of events

Tumour stage - Tx

No of events

MSKCC risk category -

Intermediate risk

No of events

MSKCC risk category - Poor

risk

No of events
Node stage - NO

No of events
Node stage - N1

No of events
Node stage - N2

No of events
Node stage - Nx

No of events

Outcomes

Survival
Outcome
Overall survival

Hazard ratio/95%
Cl

Overall survival - Polarity - Higher values are better

Kidney cancer: evidence review for non- pharmacological management of advanced

Sunitinib alone (ITT) vs Nephrectomy + sunitinib (ITT), , N2 = 224,

N1 = 226

Nephrectomy + sunitinib (ITT) Sunitinib alone (ITT)

(N = 226)

n=13;:%=194

n=47;%=70.1

n=2;:%=3

n=125; % =55.6

n=100; % =44.4

n=23;%=234.8

n=13;%=19.7

n=7;%=10.6

n=23;%=34.8

0.97 (0.79 to 1.19)

(N = 224)

n=13;%=26.5

n=25; % =51

n=4:%=8.2

n=131;% =585

nN=93;%=415

n=18; % =36.7

nN=6;%=12.2

n=13; % =26.5

nN=12;% =245
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Critical appraisal —Cochrane Risk of Bias tool (RoB 2.0)

Question Answer
Risk of bias Moderate
judgement (There is some concern related to the unclear

randomisation process)
Overall Directness Directly applicable

Mejean, 2018

Bibliographic Mejean, Arnaud; Ravaud, Alain; Thezenas, Simon; Colas, Sandra;

Reference Beauval, Jean-Baptiste; Bensalah, Karim; Geoffrois, Lionnel; Thiery-
Vuillemin, Antoine; Cormier, Luc; Lang, Herve; Guy, Laurent; Gravis,
Gwenaelle; Rolland, Frederic; Linassier, Claude; Lechevallier, Eric;
Beisland, Christian; Aitchison, Michael; Oudard, Stephane; Patard, Jean-
Jacques; Theodore, Christine; Chevreau, Christine; Laguerre, Brigitte;
Hubert, Jacques; Gross-Goupil, Marine; Bernhard, Jean-Christophe;
Albiges, Laurence; Timsit, Marc-Olivier; Lebret, Thierry; Escudier,
Bernard; Sunitinib Alone or after Nephrectomy in Metastatic Renal-Cell
Carcinoma.; The New England journal of medicine; 2018; vol. 379 (no. 5);
417-427

Study details

Trial CARMENA ftrial - NCT00930033
registration

number

and/or trial

name

Study type Randomised Controlled Trial
Study location Multicentre - Not reported where the centres were based
Study dates  2009-2017

Sources of Funded by Assistance Publique—Hépitaux de Paris and others
funding

Inclusion Eastern Cooperative Oncology Group (ECOG) status score of 0 to 1
criteria
Patients with clear cell renal cell carcinoma confirmed on mandatory biopsy
and documented metastatic disease

Absence of brain metastases or treated brain metastases without
recurrence 3 weeks after treatment

Acceptable organ function
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Exclusion
criteria

Patients who received previous systemic treatment for kidney cancer
(including VEGF-targeted therapy) or anticoagulants

Patients with any medical condition, including cardiovascular disease, that
ruled them out as candidates for treatment

Intervention(s) Cytoreductive nephrectomy associated with sunitinib

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Study arms

Sunitinib alone

Progression-free survival

Severe adverse events
N =450

Cytoreductive nephrectomy + sunitinib = 226

Sunitinib alone = 224
50.9 months, at the time of data cutoff (December 12, 2017)

Not reported

The rates and 95% confidence intervals for the analyses of overall survival
and progression-free survival were estimated by the Kaplan—Meier method
in the intention-to-treat population. Tumour response and safety data were
analysed in patients who received sunitinib.

Nephrectomy + sunitinib (N = 226)
Sunitinib alone (N = 224)

Characteristics

Arm-level characteristics

Characteristic

Nephrectomy + sunitinib (N  Sunitinib alone (N =

= 226) 224)
% Female n=57;%=252 n=57;%=354
No of events
Age 63 (33 to 84) 62 (30 to 87)
Median (IQR)
Location of metastases - Lung n=172; % =79.3 n=161;% =729

No of events
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Characteristic

Location of metastases - bone

No of events

Location of metastases - Lymph

nodes

No of events
Location of metastases - Other

No of events

Baseline performance status -
ECOG 0

No of events

Baseline performance status -
ECOG 1

No of events
Tumour stage - T1

No of events
Tumour stage - T2

No of events
Tumour stage - T3 or T4

No of events
Tumour stage - Tx

No of events

MSKCC risk category -
Intermediate risk

No of events

MSKCC risk category - Poor risk

No of events
Node stage - NO

No of events

Nephrectomy + sunitinib (N

= 226)
n=78;%=359

n=76;% =35

n=78;%=35.9

n=130; % =57.5

n=92;:%=425

nN=5;%=75

n=13;:%=194

n=47;%=70.1

n=2;%=3

n=125:;% =556

n=100; % =44.4

n=23;%=34.8

Sunitinib alone (N =

224)
n=82;% =371

n=86;%=38.9

n=90; % =407

n=122;% =54.5

n=102;% =453

n=7;%=14.3

n=13;%=26.5

n=25; % =51

n=4:%=8.2

n=131;% =585

N=93;%=415

n=18; % =36.7
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Characteristic Nephrectomy + sunitinib (N Sunitinib alone (N =
= 226) 224)
Node stage - N1 n=13;%=19.7 N=6;%=12.2

No of events
Node stage - N2 n=7;%=10.6 n=13;%=26.5

No of events
Node stage - Nx n=23;%=34.8 n=12;% =245

No of events

Outcomes

Survival

Outcome Sunitinib alone vs Nephrectomy + sunitinib, , N2 = 224, N1 =
226

Progression-free 0.82 (0.67to 1)

survival

Hazard ratio/95% CI
Progression-free survival - Polarity - Higher values are better

Adverse events

Outcome Nephrectomy + sunitinib,, Sunitinib alone, , N
N =186 =213
Any adverse event of grade3or4 n=61;% =328 Nn=91;%=427

(Clavien Dindo)

No of events

Any adverse event of grade 3 or 4 (Clavien Dindo) - Polarity - Lower values are
better

Critical appraisal —Cochrane Risk of Bias tool (RoB 2.0)

Question Answer
Risk of bias Moderate
judgement (There is some concern related to the unclear

randomisation process)
Overall Directness Directly applicable
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Shen, 2023

Bibliographic
Reference

Study details

Study type
Study location
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)
Comparator

Outcome
measures

Number of
participants

Shen, X-P; Xie, M; Wang, J-S; Guo, X; Efficacy of immunotherapy-based
immediate cytoreductive nephrectomy vs. deferred cytoreductive
nephrectomy in metastatic renal cell carcinoma.; European review for
medical and pharmacological sciences; 2023; vol. 27 (no. 12); 5684-5691

Randomised Controlled Trial
China

2018 to 2020

Not received.

Histologically or cytologically confirmed clear cell renal cell carcinoma

measurable disease according to RECIST 1.1 criteria, including primary
and metastatic lesions

Eastern Cooperative Oncology Group (ECOG) status score of 0 to 1
Life expectancy > 24 weeks

Primary resectable tumour at first diagnosis
Brain or liver metastases

Poor prognosis as defined by Memorial Sloan-Kettering Cancer Center
(MSKCC) or Heng criteria

Severe hepatic or renal insufficiency or uncontrolled hypertension or
diabetes mellitus

Active infection
Primary tumors from other sites

Previous surgical or systemic treatment for metastatic renal cell carcinoma
Immediate cytoreductive nephrectomy

Delayed cytoreductive nephrectomy

Progression-free survival

Overall survival
N = 84
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Immediate cytoreductive nephrectomy = 42

Delayed cytoreductive nephrectomy = 42

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

using the Kaplan Meier test.

Study arms

Immediate cytoreductive nephrectomy (N = 42)

Delayed cytoreductive nephrectomy (N = 42)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events
Age

Mean (SD)
TNM classification - T3a

No of events
TNM classification - T3b

No of events
TNM classification - T3c

No of events
TNM classification - T4

No of events

Baseline performance
status - ECOG 0

No of events

Immediate cytoreductive
nephrectomy (N = 42)

n=10; % =23.8

65.58 (11.52)

n=22;%=524

n=10; % =23.8

n=5;%=119

n=5:%=11.9

n=29; % =69.04

Patients were followed up for 10-52 months, with a median follow-up period
of 40.50 months.

Not reported

Count data were expressed as rates (%), and differences between groups
were compared using the Chi-square test. Survival data were expressed

Delayed cytoreductive
nephrectomy (N = 42)

n=14;% =33.3

61.29 (14.36)

n=18;% =429

n=14;% =33.3

n=6;%=14.3
n=4;%=95
n=24;% =571
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Characteristic Immediate cytoreductive Delayed cytoreductive
nephrectomy (N = 42) nephrectomy (N = 42)
Baseline performance n=13; % =31 Nn=12;% =429

status - ECOG 1

No of events

Outcomes
Survival

Outcome Delayed cytoreductive nephrectomy vs Upfrontcytoreductive
nephrectomy, , N2 =42, N1 = 42

Progression-free 0.53 (0.28 to0 0.99)
survival

Hazard ratio/95% CI
Overall survival 0.81 (0.41 to 1.61)

Hazard ratio/95% CI

Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

Critical appraisal —Cochrane Risk of Bias tool (RoB 2.0)

Question Answer

Risk of bias  Moderate

judgement (There is some concern related to the unclear randomisation
process, also, there is no information on whether the trial
analysis was performed in accordance with a pre-specified
plan)

Overall Directly applicable
Directness

Non-randomised controlled trials evidence

Bakouny, 2023

Bibliographic Bakouny, Ziad; El Zarif, Talal; Dudani, Shaan; Connor Wells, J; Gan, Chun

Reference Loo; Donskov, Frede; Shapiro, Julia; Davis, lan D; Parnis, Francis; Ravi,
Praful; Steinharter, John A; Agarwal, Neeraj; Alva, Ajjai; Wood, Lori;
Kapoor, Anil; Ruiz Morales, Jose M; Kollmannsberger, Christian;
Beuselinck, Benoit; Xie, Wanling; Heng, Daniel Y C; Choueiri, Toni K;
Upfront Cytoreductive Nephrectomy for Metastatic Renal Cell Carcinoma
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Study details

Study type
Study location

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)
Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Treated with Immune Checkpoint Inhibitors or Targeted Therapy: An
Observational Study from the International Metastatic Renal Cell
Carcinoma Database Consortium.; European urology; 2023; vol. 83 (no.
2); 145-151

Retrospective cohort study

US - uses the International Metastatic Renal Cell Carcinoma Database
Consortium (IMDC) database

January 2020
None

Treated with a first-line immune checkpoint inhibitor (including
monotherapy and combination therapy with other immune check-point
inhibitors or other agents) or targeted therapy regimen

Initiated first-line systemic therapy on or after January 1, 2009

Diagnosed with de novo metastatic renal cell carcinoma or had not
received a nephrectomy for localised renal cell carcinoma

Missing dates of diagnosis or dates of metastatic disease

Missing information on whether they had a nephrectomy or the date of
nephrectomy

Missing dates of death or last follow-up

Immune checkpoint inhibitors with upfront cytoreductive nephrectomy
Immune checkpoint inhibitors no upfront cytoreductive nephrectomy
Overall survival

N = 437

Immune checkpoint inhibitors with upfront cytoreductive nephrectomy =
234

Immune checkpoint inhibitors no upfront cytoreductive nephrectomy = 203

The median follow-up for surviving patients treated with immune checkpoint
inhibitors was 12 months.
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Methods of For overall survival, the Kaplan-Meier methodology was used to summarise
analysis the survival distribution, and median overall survival and 95% confidence
intervals (95% Cls) were computed.

A multivariable logistic regression model with receipt of cytoreductive
nephrectomy as the dependent variable (cytoreductive nephrectomy versus
no cytoreductive nephrectomy), with the predictor variables chosen a priori:
age (<65, 65-74, or >75 yr); presence of bone, brain, or liver metastases
(yes or no); non- clear cell or sarcomatoid histology (yes or no); Karnofsky
Performance Scale (KPS: 280 or <80); and the number of IMDC risk
factors (<1, 2, 3, or 24). Cox regressions were computed in each treatment
group separately to determine the relationship between the receipt of
cytoreductive nephrectomy and overall survival.

Additional This study also reported results for people who received targeted therapy
comments and upfront nephrectomy compared with targeted therapy only. These
results are not extracted as there are reported in another study (Bhindi

2020).

Study arms

Immune checkpoint inhibitors with upfront cytoreductive nephrectomy (N =

234)

Immune checkpoint inhibitors no upfront cytoreductive nephrectomy (N = 203)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events
Age

Median (IQR)
Primary RCC type -
Clear cell

No of events
Primary RCC type -
Non—clear cell

No of events

Immune checkpoint inhibitors Immune checkpoint inhibitors

with upfront cytoreductive no upfront cytoreductive
nephrectomy (N = 234) nephrectomy (N = 203)
n=61;%=26 n=57;%=28

60 (53 to 66) 63 (56 to 70)

n=204;% =289 n=110;% =73
n=26;% =11 n=41;% =27
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Characteristic Immune checkpoint inhibitors Immune checkpoint inhibitors
with upfront cytoreductive no upfront cytoreductive
nephrectomy (N = 234) nephrectomy (N = 203)

IMDC - Favorable (0 n=18;%=9 n=1;%=0.6

risk factor)

No of events

IMDC - Intermediate n=143;%=72 n=78;% =47
(1-2 risk factors)

No of events

IMDC - Poor (3 risk n=39;%=19 n=88;% =53
factors)

No of events

Sites of metastasis - n=52;%=23 n=39;% =20
One

No of events

Sites of metastasis - n=171;%=77 n=155;% =80
22

No of events

Presence of bone, n=87;%=45 n=120; % =71
brain, or liver
metastases - Yes

No of events

Presence of bone, n=108; % =55 n=48; % =29
brain, or liver
metastases - No

No of events

Outcomes

Survival

Outcome Immune checkpoint inhibitors with upfront cytoreductive nephrectomy
vs Immune checkpoint inhibitors no upfront cytoreductive
nephrectomy , , N2 = 203, N1 = 234

Overall 0.61 (0.41 t0 0.9)

survival

Hazard

ratio/95% ClI
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Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable

Bhindi, 2018

Bibliographic  Bhindi, B.; Habermann, E.B.; Mason, R.J.; Costello, B.A.; Pagliaro, L.C.;

Reference Thompson, R.H.; Leibovich, B.C.; Boorjian, S.A.; Comparative Survival
following Initial Cytoreductive Nephrectomy versus Initial Targeted
Therapy for Metastatic Renal Cell Carcinoma; Journal of Urology; 2018;
vol. 200 (no. 3); 528-534

Study details

Study type Retrospective cohort study

Study location US - uses national clinical oncology (NCDB) database
Study dates 2006 and 2013

Sources of Not reported

funding

Inclusion Metastatic patients at diagnosis
criteria

Exclusion Another prior cancer history
criteria

NonRCC or unknown histology

Missing vital status or follow-up

Renal ablative procedure

Inability to determine cytoreductive nephrectomy status

Missing time to surgery in patients who underwent cytoreductive
nephrectomy

Missing time to targeted therapy in those who received targeted therapy

No treatment (cytoreductive nephrectomy or targeted therapy) within 3
months of diagnosis
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Intervention(s) Initial cytoreductive nephrectomy + targeted therapy

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Methods of
analysis

Additional
comments

Study arms

Initial targeted therapy + cytoreductive nephrectomy

Overall survival

N = 15,068
Initial cytoreductive nephrectomy + targeted therapy = 6,731

Initial targeted therapy + cytoreductive nephrectomy = 8,337
Median follow-up in survivors was 31 months (IQR 19-50)

Overall survival was compared between the initial cytoreductive
nephrectomy and initial targeted therapy groups using Kaplan-Meier
analysis and Cox regression models with censoring at end of the study
period or due to loss to follow-up. To account for differences in baseline
characteristics which may have influenced the initial treatment selection the
author performed inverse probability of treatment weighting based on the
propensity to receive initial cytoreductive nephrectomy vs initial targeted
therapy, which was in turn estimated by logistic regression.

Included variables in the inverse probability of treatment weighting were:
age, sex, race/ethnicity, year of diagnosis, insurance status, income
quartile, education, county of residence, Charlson-Deyo score, facility
location, facility type, histology, clinical T-stage, and clinical N-stage

Initial cytoreductive nephrectomy + targeted therapy (N = 6731)

Initial targeted therapy + cytoreductive nephrectomy (N = 8337)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events

Initial cytoreductive Initial targeted therapy +
nephrectomy + targeted cytoreductive nephrectomy
therapy (N = 6731) (N = 8337)

n=2081; % =30.9 n=2581; % = 31
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Characteristic

Primary RCC type -
clear cell

No of events

Primary RCC type -
Non—clear cell

No of events

Primary RCC type -
RCC, unknown subtype

No of events
Clinical T-stage - cT1

No of events
Clinical T-stage - cT2

No of events
Clinical T-stage - cT3

No of events
Clinical T-stage - cT4

No of events
Clinical T-stage - cTx

No of events
Clinical N-stage - cNO

No of events
Clinical N-stage - cN1

No of events
Clinical N-stage - cNx

No of events

Initial cytoreductive
nephrectomy + targeted
therapy (N = 6731)

n=3647; % = 54.2

n=817; % =12.1

n=2267 ; % = 33.7

n=1024; % =15.2

n=1812; % =26.9

n=2503; % =37.2

Nn=488;%=7.2

n=904;%=13.4

n=3872; % =57.5

n=1701; % =25.3

n=1158; % =17.2

Initial targeted therapy +
cytoreductive nephrectomy
(N =8337)

n=2727; % = 32.7

nN=600;%=7.2

n=5010; % = 60.1

n=1513; % =18.2

n=1735; % =20.8

n=1903; % =22.8

n=990;%=11.9

n=2196; % = 26.3

n=23328; % =39.9

n=2935; % =35.2

n=2074;% =249
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Outcomes

Survival

Outcome Initial cytoreductive nephrectomy + targeted therapy vs Initial
targeted therapy + cytoreductive nephrectomy, , N2 = 6731,
N1 =8337

Overall survival - 0.62 (0.59 to 0.65)

Entire mRCC cohort

Hazard ratio/95% CI

Overall survival - Clear 0.61 (0.58 to 0.65)
cell RCC subset

Hazard ratio/95% CI

Overall survival - 0.73 (0.64 to 0.84)
Nonclear cell RCC
subset

Hazard ratio/95% CI
Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable

Bhindi, 2020

Bibliographic Bhindi, Bimal; Graham, Jeffrey; Wells, J Connor; Bakouny, Ziad; Donskov,

Reference Frede; Fraccon, Anna; Pasini, Felice; Lee, Jae Lyun; Basappa, Naveen S;
Hansen, Aaron; Kollmannsberger, Christian K; Kanesvaran, Ravindran;
Yuasa, Takeshi; Ernst, D Scott; Srinivas, Sandy; Rini, Brian |; Bowman,
Isaac; Pal, Sumanta K; Choueiri, Toni K; Heng, Daniel Y C; Deferred
Cytoreductive Nephrectomy in Patients with Newly Diagnosed Metastatic
Renal Cell Carcinoma.; European urology; 2020; vol. 78 (no. 4); 615-623

Study details

Study type Retrospective cohort study

Study location 33 centres in Canada, the USA, Belgium, Denmark, Germany, Greece,
Italy, South Korea, Singapore, Japan, New Zealand, and Australia
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Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

2006-2018
None

Only patients whose first systemic therapy was sunitinib

Missing data on confounder variables

First treatment (sunitinib or upfront cytoreductive nephrectomy) >12 months
after diagnosis

A period of surveillance of >6 months after upfront cytoreductive
nephrectomy

Unknown timing of deferred cytoreductive nephrectomy

Intervention(s) Upfront cytoreductive nephrectomy + sunitinib

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Methods of
analysis

Additional
comments

Sunitinib + deferred cytoreductive nephrectomy

Overall survival

N = 1,541
Upfront cytoreductive nephrectomy + sunitinib N = 805
Sunitinib + deferred cytoreductive nephrectomy N = 85

Sunitinib alone N = 651

Median follow-up among survivors from first treatment initiation was 25
months (IQR 10-49)

Survival curves were plotted using the Kaplan-Meier method in order to
describe benchmark OS outcomes, and were compared using the log-rank
test.

Multivariable Cox proportional hazards models were created including the
following a priori selected potential confounders: upfront cytoreductive
nephrectomy and deferred cytoreductive nephrectomy, age at diagnosis
(continuous), sex, year of diagnosis (continuous), Karnofsky performance
status (280 vs <80), IMDC risk group (intermediate vs poor risk; by
definition, favorable-risk patients were not included), clear cell versus non—
clear cell histology, sarcomatoid dedifferentiation, number of metastatic
sites (continuous), and location of metastases (lung, brain, liver, bone, and
lymph node). In order to account for immortal time bias, deferred
cytoreductive nephrectomy was operationalized as a time-varying covariate

Arm level baseline characteristics were not reported in the study
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Study arms

Upfront cytoreductive nephrectomy + sunitinib (N = 805)
Sunitinib + deferred cytoreductive nephrectomy (N = 85)

Sunitinib alone (N = 651)

Characteristics
Study-level characteristics

Characteristic
% Female

No of events
Age

Median (IQR)
Primary RCC type - Clear cell histology

No of events
Primary RCC type - Sarcomatoid dedifferentiation

No of events
Location of metastases - Brain

No of events
Location of metastases - lung

No of events
Location of metastases - Liver

No of events
Location of metastases - bone

No of events
Location of metastases - Nodal

No of events
Location of metastases - Other sites

No of events

Study (N = 1541)
n=403; % =26

61 (54 to 68)

n=1311;% =85

n=232;%=15

n=130;%=8

n=1141;% =74

n=333;%=22
n=593; % =38
n=785; % =51
n=461;% =30
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Characteristic Study (N = 1541)
IMDC risk - Poor IMDC risk n=618; % =40

No of events
Number of metastatic sites - One n=435; % =28

No of events
Number of metastatic sites - Two n=546; % =35

No of events
Number of metastatic sites - Three n=371;%=24

No of events
Number of metastatic sites - Four n=147 ;% =10

No of events
Number of metastatic sites - Five + n=42;% =3

No of events

Outcomes

Survival

Outcome Upfront cytoreductive Sunitinib + deferred cytoreductive
nephrectomy + sunitinib vs nephrectomy vs Upfront cytoreductive
Sunitinib alone, , N2 = 651, N1 = nephrectomy + sunitinib, , N2 = 805, N1
805 =85

Overall 0.6 (0.53 t0 0.68) 0.52 (0.39t0 0.7)

survival

Hazard

ratio/95% CI
Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable
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Chakiryan, 2022

Bibliographic
Reference

Study details

Study type
Study location
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Chakiryan, Nicholas H; Gore, L Robert; Reich, Richard R; Dunn, Rodney
L; Jiang, Da David; Gillis, Kyle A; Green, Elizabeth; Hajiran, Ali; Hugar,
Lee; Zemp, Logan; Zhang, Jingsong; Jain, Rohit K; Chahoud, Jad; Spiess,
Philippe E; Manley, Brandon J; Sexton, Wade J; Hollenbeck, Brent K;
Gilbert, Scott M; Survival Outcomes Associated With Cytoreductive
Nephrectomy in Patients With Metastatic Clear Cell Renal Cell
Carcinoma.; JAMA network open; 2022; vol. 5 (no. 5); e2212347

Retrospective cohort study

United States - Uses the National Clinical Data Base (NCDB)
January 2006 to December 2016

NR

Clinical stage IV metastatic renal cancer at diagnosis; age of 18 to 100
years; availability of complete staging and demographic data; and receipt
of targeted therapy as first-line treatment

Diagnosis with clear cell renal cell carcinoma

NCDB codes indicated that the patient was treated on an experimental or
blinded clinical trial protocol; data were missing on distance from the
patient’s residence to the treating facility; if The International Metastatic
Renal Cell Carcinoma Database risk score were not available in the NCDB,
and available data points are not adequate to calculate this score directly

Intervention(s) Up-front cytoreductive nephrectomy (CN)

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

First line systemic anti-cancer therapy only i.e. no cytoreductive
nephrectomy

Overall survival

Overall - 12,154
Up-front cytoreductive nephrectomy= 4,393

Systemic anti-cancer therapy alone - 7,761

Median follow-up time for patients who were alive at last contact was 36.0
months (IQR, 22.3-56.7 months)

Not reported

Patients were stratified according to the cytoreductive nephrectomy status.
Wilcoxon rank sum testing was used to compare continuous variables, and
the x2 test of independence was used to compare categorical variables.
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Kaplan-Meier estimates were used to generate survival functions.
Propensity score matching carried out. Univariable analysis was repeated
in the post-matching cohorts to assess for balance between groups.

Subgroup analysis was conducted for each of the 3 methods (multivariable
Cox proportional hazards regression, propensity score matching, and
instrumental variable analysis) to test whether the cytoreductive
nephrectomy sequence with targeted therapy administration was
associated with overall survival

Adjusted covariates: age, sex, race, Charlson-Deyo score, facility type,
year of diagnosis, cT stage, cN stage, and cytoreductive nephrectomy

status
Additional Study included 12, 766 participants in total with 5,005 in the cytoreductive
comments nephrectomy arm and 7,761 in no cytoreductive nephrectomy arm. The

protocol relevant outcomes were extracted from the subset of the
cytoreductive nephrectomy arm who received up-front cytoreductive
nephrectomy compared to no cytoreductive nephrectomy arm (4,393 vs.
7,761). However, the baseline data was not reported for this subset but as
an overall for the participants who had received cytoreductive nephrectomy
and was extracted (5,005 and 7,761).

Study uses and reports the protocol relevant outcomes based on both
multiple-cox regression and propensity score matching model. The
extracted results came from the propensity score matching model.

Study arms

Cytoreductive nephrectomy (N = 5005)
Upfront nephrectomy + SACT - N= 4393
SACT Alone (N =7761)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy (N = SACT Alone (N =
5005) 7761)
% Female n=1540; % = 31 n=2482; % = 32

No of events
Age 61 (54 to 67) 65 (57 to 72)

Median (IQR)
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Characteristic Cytoreductive nephrectomy (N = SACT Alone (N =
5005) 7761)
TNM classification - cT1 n =887 ; % = 18 n=2295; % =30

No of events
TNM classification -cT2 n=1721; % =34 n=2213; % =29

No of events
TNM classification - cT3 n = 2049 ; % = 41 n=2101; % =27

No of events
TNM classification -cT4 n =348 ;% =7 n=1152; % =15

No of events

TNM classification - n=3579;%=72 n=4366 ; % = 56
cNO

No of events

TNM classification - n=1426; % =28 n=3395;%=44
cN+

No of events

Outcomes

Survival

Outcome Cytoreductive nephrectomy vs SACT Alone, , N2 = 4393, N1 =
7761

Overall survival 0.5 (0.48 to 0.52)

Upfront

Hazard ratio/95%
Cl

Overall survival - Polarity - Higher values are better
Critical appraisal —-ROBINS-I checklist

Question Answer
Risk of bias Serious
judgement (Insufficient adjustment for confounders, limited reporting on

missing data and protocol not identified)
Directness Directly applicable
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Choueiri, 2011

Bibliographic  Choueiri, Toni K; Xie, Wanling; Kollmannsberger, Christian; North, Scott;

Reference Knox, Jennifer J; Lampard, J Geoffrey; McDermott, David F; Rini, Brian I;
Heng, Daniel Y C; The impact of cytoreductive nephrectomy on survival of
patients with metastatic renal cell carcinoma receiving vascular endothelial
growth factor targeted therapy.; The Journal of urology; 2011; vol. 185 (no.
1); 60-6

Study details

Study type Retrospective cohort study
Study location US and Canada
Study dates  August 2004 and July 2008

Inclusion Patients diagnosis of metastatic renal cell carcinoma of any pathological
criteria subtype

Patients treated with sunitinib, sorafenib or bevacizumab

Exclusion Patients who had undergone nephrectomy for early stage disease and
criteria metastases had subsequently developed

Intervention(s) Cytoreductive nephrectomy, before systemic anti-cancer therapy
Comparator  No cytoreductive nephrectomy, only systemic anti-cancer therapy

Number of N = 314
participants
Cytoreductive nephrectomy N=201

No cytoreductive nephrectomy N = 113

Duration of Median followup after treatment initiation in those alive was 16.3 months
follow-up

Loss to Not reported
follow-up

Methods of Distributions of overall survival were estimated using the Kaplan-Meier

analysis method and medians with 95% confidence intervals were reported.
Proportional hazards regression was used to examine the association
between cytoreductive nephrectomy and overall survival when adjusted for
the Heng et al. or Memorial Sloan-Kettering Cancer Centre criteria.
Survival curves were constructed for each of the Heng et al, and Memorial
Sloan-Kettering Cancer Centre favorable, intermediate and poor risk
groups, and hazard ratio and Wald chi-square test from Cox regression
were performed. This was also performed in different subgroups including
patients with or without brain metastases, those with Karnofsky
performance status 80% or greater vs less than 80%, those with more than
1 site of metastasis vs 1 site of metastasis, and those on different types of
vascular endothelial growth factor targeted therapy
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Study arms
Cytoreductive nephrectomy, before systemic anti-cancer therapy (N = 201)
No cytoreductive nephrectomy, only systemic anti-cancer therapy (N = 113)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy, No cytoreductive
before systemic anti-cancer nephrectomy, only systemic
therapy (N = 201) anti-cancer therapy (N = 113)
% Female n=62; % =308 n=30;%=26.5

No of events

Number of metastatic Nn=45;% =224 n=37;%=327
sites - One

No of events

Number of metastatic n=156;%=77.6 n=76;% =67.3
sites - More than 1

No of events
Brain metastases - No n=180; % =89.6 n=105;% =929

No of events
Brain metastases - Yes n=21;%=104 nN=8;%=7.1

No of events

Nonclear cell pathology - n=180; % =91.4 n=89; %=296.7
No

No of events

Nonclear cell pathology - n=17; % = 8.6 n=3;%=3.3
Yes

No of events

Sarcomatoid features - n=182;% =924 nN=85;%=944
No

No of events

Sarcomatoid features - nN=15;%=7.6 n=5;%=5.6
Yes

No of events
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Characteristic

Type of therapy -

Cytoreductive nephrectomy, No cytoreductive
before systemic anti-cancer nephrectomy, only systemic

therapy (N = 201)
n=114; % = 56.7

anti-cancer therapy (N = 113)
N=84;%=74.3

Sunitinib

No of events

Type of therapy - nN=72;% =358

Sorafenib

No of events

Type of therapy - nN=15;%=7.5

Bevacizumab

No of events

Diagnosis to targeted n=63; % =313
therapy less than 1 yr -
No

No of events

Diagnosis to targeted n=138; % =68.7
therapy less than 1 yr -
Yes

No of events

Hemoglobin less than n=68; % =35.6
lower level normal - No

No of events

Hemoglobin less than n=123; % =64.4
lower level normal - Yes

No of events

Serum corrected calcium n=178; % =93.7
greater than upper limit
normal - No

No of events

Serum corrected calcium n=12; % =6.3
greater than upper limit
normal - Yes

No of events

n=22:%=19.5

n=7;%=6.2
nN=9;%=8
n=104; % =92
n=34;% =321

n=72:;%=67.9

n=76;%=74.5

n=26;%=255
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Characteristic

LDH greater than 1.5
upper limit normal - No

No of events

LDH greater than 1.5
upper limit normal - Yes

No of events

Neutrophils greater than
upper limit normal - No

No of events

Neutrophils greater than
upper limit normal - Yes

No of events

Platelets greater than
upper limit normal - No

No of events

Platelets greater than
upper limit normal - Yes

No of events

Cytoreductive nephrectomy, No cytoreductive
before systemic anti-cancer nephrectomy, only systemic

therapy (N = 201)
n=144; % = 85.7

n=24;:%=14.3

n=159; % =87.9

nN=22;%=12.1

n=141;%=74.6

n=48; % =254

anti-cancer therapy (N = 113)
n=73;% =283

n=15;% =17

nN=77;%=79.4

n=20;%=20.6

n=71;% =68.3

n=33;%=317

Outcomes

Survival

Outcome Cytoreductive nephrectomy, before systemic anti-cancer therapy vs No
cytoreductive nephrectomy, only systemic anti-cancer therapy, , N2 =
113, N1 = 201

(0153 0.68 (0.46 to 0.99)

Hazard

ratio/95% ClI

OS - Polarity - Higher values are better
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Critical appraisal —-ROBINS-I checklist

Question

Risk of bias
judgement

Directness

de Groot, 2016

Bibliographic
Reference

Study details

Trial
registration
number
and/or trial
name

Study type
Study location
Study dates

Sources of
funding

Inclusion
criteria

Answer

Serious
(Analyses were not controlled for all confounding variables
of interest)

Directly applicable

de Groot, Saskia; Redekop, William K; Sleijfer, Stefan; Oosterwijk, Egbert;
Bex, Axel; Kiemeney, Lambertus A L M; Uyl-de Groot, Carin A; Survival in
Patients With Primary Metastatic Renal Cell Carcinoma Treated With
Sunitinib With or Without Previous Cytoreductive Nephrectomy: Results
From a Population-based Registry.; Urology; 2016; vol. 95; 121-7

PERCEPTION-registry

Retrospective cohort study
Netherlands - Patients registried from the Dutch Cancer Registry
January 2008 and December 2010

The PERCEPTION-registry was supported by grants from the Netherlands
Organisation for Health Research and Development (grant number
152001014), Pfizer (formerly Wyeth Pharmaceuticals BV), and Roche
Nederland BV. From the Institute of Health Policy and Management,
Erasmus University Rotterdam, Rotterdam, The Netherlands; the
Department of Medical Oncology and Cancer Genomics Netherlands,
Erasmus MC Cancer Institute, Rotterdam, The Netherlands; the Radboud
Institute for Molecular Life Sciences, Radboud University Medical Center,
Department of Urology, Nijmegen, The Netherlands; the Department of
Urology, The Netherlands Cancer Institute-Antoni van Leeuwenhoek
Hospital, Amsterdam, The Netherlands; and the Radboud Institute for
Health Sciences, Radboud University Medical Center, Department for
Health Evidence, Nijmegen, The Netherlands

Patients treated with first-line sunitinib

Patients diagnosed with metastatic renal cell carcinoma (ie, metastases at
initial presentation) of any histologic subtype

Intervention(s) Cytoreductive nephrectomy + sunitinib
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Comparator

Outcome
measures

Number of
participants

Methods of
analysis

Study arms

Sunitinib only

Overall survival

N = 146
Cytoreductive nephrectomy + sunitinib N=73

Sunitinib only N=73

Overall survival was calculated from the date of the start of treatment (i.e.,
cytoreductive nephrectomy or start of first-line sunitinib) until the date of
death from any cause or last follow-up using the Kaplan-Meier method. The
first approach to evaluate the effect of cytoreductive nephrectomy was a
Cox proportional hazards model using the propensity score as a covariate.

Baseline demographics (age at diagnosis and gender) and 3 additional
clinical factors (histology, clinical tumour stage, and regional lymph node
involvement) were incorporated as covariates because these factors could
have influenced the decision to conduct a nephrectomy

Cytoreductive nephrectomy + sunitinib (N = 73)
Sunitinib only (N = 73)

Characteristics

Arm-level characteristics

Characteristic Cytoreductive nephrectomy + Sunitinib only (N
sunitinib (N = 73) =73)

% Female n=60;% =82 n=60;% =83

No of events

Age 62 (28 to 77) 64 (24 to 89)

Median (IQR)

TNM classification - cT1- n=60;% =82 n=59; % =81

T3a

No of events
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Characteristic

Cytoreductive nephrectomy +

Sunitinib only (N

sunitinib (N =73) =73)
TNM classification -cT3b- n=13;% =18 n=14;% =19
T4
No of events
TNM classification - cNO n=37;% =50 n=32;%=44
No of events
TNM classification - cN1 n=36;% =50 n=41;% =56
No of events
Primary RCC type - Clear n=57;%=78 n=57;%=78
cell
No of events
Primary RCC type - other n=16; % =22 n=16; % =22
No of events
Site of metastasis - One n=33;%=45 n=39;% =54
No of events
Site of metastasis - More n=40;% =55 n=34;% =46
than one
No of events
Liver metastasis - No n=67;%=92 n=68;% =94
No of events
Liver metastasis - Yes n=6;%=8 nN=5;%=6
No of events
Lung metastasis - No n=16; % =22 n=24;%=32
No of events
Lung metastasis - Yes n=57;%=78 n=49 ;% =68
No of events
Bone metastasis - No n=58;%=79 n=61;% =84
No of events
Bone metastasis - Yes n=15; % =21 n=12;% =16
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Characteristic Cytoreductive nephrectomy + Sunitinib only (N
sunitinib (N = 73) =173)

No of events

Outcomes

Survival

Outcome Cytoreductive nephrectomy + sunitinib vs Sunitinib
only,, N2=73,N1=73

Overall survival - Cytoreductive 0.61 (0.41 to 0.92)
nephrectomy

Hazard ratio/95% CI
Overall survival - Cytoreductive nephrectomy - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable

Dragomir, 2022

Bibliographic Dragomir, A.; Nazha, S.; Tanguay, S.; Breau, R.H.; Bhindi, B.; Rendon,

Reference R.A.; Kapoor, A.; Hotte, S.J.; Basappa, N.; Fairey, A.; So, A.l;
Kollmannsberger, C.; Finelli, A.; Hansen, A.; Canil, C.; Heng, D.; Lattouf,
J.-B.; Bjarnason, G.; Power, N.; Pouliot, F.; Wood, L.A.; Outcomes of
Cytoreductive Nephrectomy for Patients with Metastatic Renal Cell
Carcinoma: Real World Data from Canadian Centers; European Urology
Focus; 2022; vol. 8 (no. 6); 1703-1710

Study details

Study type Retrospective cohort study

Study location Canada - Data retrieved from the Canadian Kidney Cancer information
system (CKCis)

Study dates  January 2011 and April 2020

Sources of The Kidney Cancer Research Network of Canada and the Canadian
funding Kidney Cancer information system (CKCis) have received unrestricted
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Inclusion
criteria

Exclusion
criteria

grants from BMS, Eisai, EMD Serono, GSK, Ipsen, Pfizer, Merck, Novartis,
and Roche. These sponsors had no direct role in or influence on this work

Diagnosis of renal cell carcinoma was made on the basis of
histopathological evaluations; patients with synchronous disease (i.e.,
metastases found 3 months before or within 6 months after the primary
tumour diagnosis); treated (with cytoreductive nephrectomy or/and
systemic therapy) within 12 months of the initial renal cell carcinoma
diagnosis

Patients who had indolent metastatic disease

Intervention(s) Cytoreductive nephrectomy followed by systemic therapy (cytoreductive

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

nephrectomy before systemic therapy)

Systemic therapy followed by cytoreductive nephrectomy (cytoreductive
nephrectomy after systemic therapy) and systemic therapy alone (systemic
therapy only)

Overall survival

N =708
Cytoreductive nephrectomy before systemic therapy - N = 383
Cytoreductive nephrectomy after systemic therapy - N = 73

Systemic therapy only - N = 252

Earliest date of death, loss to follow-up, or the end of the study period (April
2020)

Not reported

Kaplan Meier curve analysis was performed to estimate overall survival
from the index date until death (any causes) or loss to follow-up. A log-rank
test was used to evaluate differences in overall survival. Uses Inverse
probability of treatment weighting to account for the differences in the
distribution among baseline characteristics.

It uses the inverse probability of treatment weighting and Cox proportional
hazard model to adjust only for age, gender, sites and number of organs
with metastasis, histology, International Metastatic Consortium (IMDC)
scores and Charlson comorbidity index.
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Study arms

Cytoreductive nephrectomy before systemic therapy (N = 383)
Cytoreductive nephrectomy after systemic therapy (N = 73)
Systemic therapy only (N = 252)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive Cytoreductive Systemic
nephrectomy before nephrectomy after therapy only
systemic therapy (N = systemic therapy (N (N = 252)

383) =73)

% Female n=104; % =27.1 n=19; % =26 n=128; % =
50.8

No of events

Age 61 (54 to 68) 62 (55 to 68) 64 (57 to 70)

Median (IQR)

Primary RCC type - Clear n =314 ; % = 82 n=61; % =383.6 n=169; % =

cell histology 67.1

No of events

Location of metastases - n =215; % = 56.1 n=39;%=534 n=135; %=

lung 53.6

No of events

Location of metastases- n=75;% = 19.6 n=14;%=19.2 n=66;%-=

bone 26.2

No of events

Location of metastases- n=7;% =1.8 n=2;%=27 n=16;% =

Brain 6.4

No of events

Location of metastases - n=41;% =10.7 n=10;% =13.7 n=29;%=

Adrenal gland 11.5

No of events

Location of metastases- n=36;% =94 n=9;%=12.3 n=41;% =

Liver 16.3

No of events
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Characteristic Cytoreductive Cytoreductive Systemic
nephrectomy before nephrectomy after therapy only
systemic therapy (N = systemic therapy (N (N =252)

383) =73)

Location of metastases - n=122; % =31.9 n=28;%=384 n=104; % =

Lymph nodes 41.3

No of events

Systemic therapy type- n=230; % =60.1 Nn=52;%=71.2 n=121;%=

Sunitinib 48

No of events

Systemic therapy type- n=72;% =18.8 n=8;% =11 Nn=52;%=

Pazopanib 20.6

No of events

Systemic therapy type- n=44;%=11.5 n=3;%=4.1 n=57;%=

Ipilimumab/nivolumab 22.6

No of events

Systemic therapy type- n=37;% =9.6 n=10; % =13.7 nN=22;%=

Other 8.8

No of events

IMDC Score - 0 (good) n=0;%=0 nN=0;%=0 n=0;%=0

No of events

IMDC Score - 1-2 n=253; % =66.1 n=48; % =65.8 n=133; %=

(intermediate) 52.8

No of events

IMDC Score - 3-5 (poor) n=130; % =33.9 n=25;%=34.2 Nn=119; %=
47.2

No of events

Charlson comorbidity n=95; % =27 n=20;%=28.6 n=55;%=

index -0 or 1 23.8

No of events

Charlson comorbidity n=257;%=73 n=50;%=714 n=175;% =

index - >1 76.2

No of events
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Characteristic

Comorbidities -

Cytoreductive

nephrectomy before
systemic therapy (N =

383)
n=204; % =533

Hypertension

No of events

Comorbidities - Diabetes

No of events

Comorbidities - Obesity

No of events

Comorbidities -

n=83;%=21.7

n=12; % =31

n=89;%=23.2

Hypercholesterolemia

No of events

Comorbidities - Smoker

No of events

Outcomes

Survival

Outcome

Overall
survival

Hazard
ratio/95%
Cl

n=8;% =21

Cytoreductive nephrectomy
before systemic therapy vs
Systemic therapy only, , N2 =
252, N1 =383

0.65 (0.52 to 0.82)

Cytoreductive
nephrectomy after
systemic therapy (N
=73)

n=28;%=38.4

n=16;%=21.9
n=2;%=27
n=11;% =15.1
n=3;%=4.1

Systemic
therapy only
(N = 252)
n=121;% =
48
Nn=57;%=
22.6

n=11; %=
4.4

N=47; % =
18.7
nN=2;%=
0.8

Cytoreductive nephrectomy after
systemic therapy vs Cytoreductive
nephrectomy before systemic therapy,

,N2 =383, N1=73
0.66 (0.42 to 1.04)

Overall survival - Polarity - Higher values are better

Critical appraisal -ROBINS-I checklist

Question

Risk of bias
judgement

Answer

Serious

(No adjustment for confounders or matching undertaken. Limited
information about missing data or inclusion criteria. No protocol
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Question Answer

identified so unable to fully assess bias in selection of reported
result.)

Directness Directly applicable

Ghatalia, 2022

Bibliographic  Ghatalia, Pooja; Handorf, Elizabeth A; Geynisman, Daniel M; Deng,

Reference Mengying; Zibelman, Matthew R; Abbosh, Philip; Anari, Fern; Greenberg,
Richard E; Viterbo, Rosalia; Chen, David; Smaldone, Marc C; Kutikov,
Alexander; Uzzo, Robert G; The Role of Cytoreductive Nephrectomy in
Metastatic Renal Cell Carcinoma: A Real-World Multi-Institutional
Analysis.; The Journal of urology; 2022; vol. 208 (no. 1); 71-79

Study details

Study type Retrospective cohort study

Study location US - uses the nationwide US Flatiron Health (FH) electronic health record
(EHR)-derived deidentified database.

Study dates  2011-2020

Sources of This work was not supported by external funding
funding

Inclusion Patients with clear cell histology and synchronous metastases
criteria

Intervention(s) Upfront cytoreductive nephrectomy
Comparator  Deferred cytoreductive nephrectomy

Systemic therapy alone

Outcome Overall survival
measures

Number of N=1,719
participants

Upfront cytoreductive nephrectomy - N = 605
Deferred cytoreductive nephrectomy - N = 142

Systemic therapy alone - N = 972

Duration of Not reported
follow-up

Loss to Not reported
follow-up
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Methods of
analysis

Kaplan-Meier curves, log-rank tests, and Cox proportional hazards
regressions were used to assess the effect of therapy on survival. Adjusted
analyses were conducted via Inverse Probability of Treatment Weighing
(IPTW) based on the generalized propensity score, with propensity scores
estimated via Bayesian Additive Regression Trees. Covariates in the
propensity score model were age, gender, race, insurance at diagnosis,
and IMDC risk group. Where covariates were missing, we used a missing
category in the propensity score model. Propensity scores were assessed
for overlap, and weighted observations were assessed for covariate
balance, with a standardized difference of <0.1 taken to indicate sufficient
balance. Weighted Kaplan-Meier curves and Cox models were then used.

Study arms

Upfront cytoreductive nephrectomy (N = 605)

Deferred cytoreductive nephrectomy (N = 142)

Systemic therapy alone (N = 972)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events
Age

Median (IQR)

Baseline performance
status - ECOG 0

No of events

Baseline performance
status - ECOG 1

No of events

Baseline performance
status - ECOG 2

No of events

Upfront cytoreductive Deferred Systemic
nephrectomy (N = cytoreductive therapy alone
605) nephrectomy (N = (N =972)

142)
n=187; % = 31 n=41;%=29 n=297; % =31

62.3 (56 to 69)

63.2 (58 to 70)

67 (60 to 75)

n=160; % =26 n=37;% =26 n=213; % =22
n=144 ;% =24 nN=29;%=20 n=264;%=27
nN=36;%=6 n=11;%=8 n=116;% =12
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Characteristic Upfront cytoreductive Deferred Systemic
nephrectomy (N = cytoreductive therapy alone
605) nephrectomy (N = (N =972)
142)
Baseline performance n=7; %=1 empty data n =32

status - ECOG 3

No of events

Baseline performance empty data empty data n=3;%=0.3
status - ECOG 4

No of events

Baseline performance n =258; % =43 n=59; % =42 n=2344; % =35
status - Missing

No of events
Race - white n=438;% =72 n=101;% =71 n=670;%=70

No of events
Race - Black n=23:%=4 nN=8;%=6 nN=55;%=6

No of events
Race - Hispanic nN=6;%=1 nN=0;%=0 n=2;%=0.2

No of events
Race - Asian n=10;%=2 nN=2;%=2 n=13;%=2

No of events
Race - Other n=84;%=14 n=21:;:%=15 n=130;% =13

No of events
Race - Missing nN=44;%=7 n=10;%=7 n=102; % =11

No of events

IMDC risk category - n=90;%=15 n=29;%=20 n=149;% =15
Intermediate

No of events

IMDC risk category - n=211;%=35 n=47; % =33 n=443; % = 46
Poor

No of events
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Characteristic Upfront cytoreductive Deferred Systemic
nephrectomy (N = cytoreductive therapy alone
605) nephrectomy (N = (N =972)
142)
IMDC risk category - n=304; % =250 n=066; % =47 n=2380; % =39
Poor/intermediate
No of events
Outcomes
Survival
Outcome  Upfront cytoreductive Upfront cytoreductive nephrectomy
nephrectomy vs Systemic vs Deferred cytoreductive
therapy alone, , N2 =972, N1 = nephrectomy, , N2 = 142, N1 = 605
605
Overall 0.83 (0.7 to 0.96) 1 (0.76 to 1.32)
survival
Hazard

ratio/95% ClI

Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question

Risk of bias
judgement

Directness

Gunenc, 2024

Bibliographic
Reference

Answer

Serious
(Insufficient adjustment for confounders, limited reporting on
missing data and protocol not identified)

Directly applicable

Gunenc, Damla; Issa, Wadih; Gerald, Thomas; Zhou, Qinhan; Zhang,
Song; Ibezue, | Chidera; Bhanvadia, Raj; Tachibana, Isamu; Brugarolas,
James; Hammers, Hans; Qin, Qian; Kapur, Payal; Woldu, Solomon;
Gaston, Kris; Lotan, Yair; Cadeddu, Jeffrey; Wang, Andrew Z; Margulis,
Vitaly; Zhang, Tian; Pathological Response and Outcomes in Patients
With Metastatic Renal Cell Carcinoma (mMRCC) Receiving Immunotherapy-
Based Therapies and Undergoing Deferred Cytoreductive Nephrectomy
(CN).; Clinical genitourinary cancer; 2024; vol. 22 (no. 5); 102177
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Study details

Study type
Study location
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)
Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Additional
comments

Retrospective cohort study
us
April 2016 - October 2022

Bristol-Myers Squibb, Merck & Co, Ararvive, Surface oncology, NGM
Biopharmaceutical, CPRIT, Janssen, Astra Zeneca, Pfizer, Astellas, Eli
Lilly, Tempus, ALX Oncology, Janux Therapeutics, Exelixis, FBD Biologics,
Guardant, OncoC4

Patients with metastatic RCC receiving immunotherapy-based therapies
and undergoing deferred or upfront CN

Patients who did not receive immunotherapy based therapies

Upfront CN - patients who were started on immunotherapy inhibitor-based
therapies after surgery

Deferred CN - patients who were receiving immunotherapy-based
therapies before surgery

Progression-free survival

Overall survival
N=51

Median follow-up of 21 months
No additional information

Kaplan Meier analysis was performed for Progression Free Survival (PFS)
and Overall Survival (OS) estimates over time.

Estimated Blood Loss (EBL) were evaluated using the Mann-Whitney-U
test.

The baseline timepoint was defined as the initiation of immune checkpoint
inhibitor therapies for the deferred CN group and the time of nephrectomy
for the upfront CN group. Categorical variables between the two groups
were compared using the Chi-square test.
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Study arms
Upfront CN (N = 13)

Upfront cytoreductive nephrectomy group included those who were receiving
immunotherapy based therapies after surgery

Deferred CN (N = 38)

Deferred cytoreductive nephrectomy group included those who were receiving
immunotherapy based therapies in the preoperative setting

Characteristics
Arm-level characteristics

Characteristic Upfront CN (N = Deferred CN (N =
13) 38)
% Female n=3;%=13 n=9;%=237

No of events

Age (years) 59.62 (NR) 62.53 (NR)
Mean (SD)
TNM classification - T1 stage n=1;%=7.7 n=2;%=5.3

No of events
TNM classification - T2 stage n=0;%=0 n=6;%=15.8

No of events
TNM classification - T3 stage nN=9;%=692 n=19;% =50

No of events
TNM classification - T4 stage Nn=3;%=231 n=11;%=28.9

No of events
TNM classification - NO stage nN=5;%=385 n=23;%=60.5

No of events
TNM classification - N1 stage nN=7;%=538 n=13;% =395

No of events
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Characteristic Upfront CN (N = Deferred CN (N =
13) 38)
Primary RCC type - clear cell Nn=10;%=769 n=34;%=289.5

No of events
Primary RCC type - Papillary N=2;%=154 n=1;%=26

No of events
Primary RCC type - Other n=1;%=77 nN=3;%=7.9

No of events
Location of metastases - Bone, brain, or liver n=4;%=308 n=19;% =50
metastases

No of events

Outcomes
Progression free survival

Outcome Upfront CN vs Deferred CN, , N2 =38, N1 =13
Progression free survival 0.7 (0.29 to 1.98)

Hazard ratio/95% CI
Overall survival 0.4 (0.13 to 1.57)

Hazard ratio/95% CI

Critical appraisal - ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement  (Retrospective study design so difficult to account for confounders
and not clear if there was selection bias in the selection of patients
for upfront or deferred CN. There was no mention of adjusting for
selection biases. The systemic therapies varied. Different follow-up
durations but only median follow-up reported.)

Directness  Directly applicable

Hara, 2023

Bibliographic Hara, Takuto; Furukawa, Junya; Shiraishi, Yusuke; Okamura, Yasuyoshi;
Reference Bando, Yukari; Terakawa, Tomoaki; Harada, Kenichi; Nakano, Yuzo;
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Fujisawa, Masato; Impact of cytoreductive nephrectomy prior to
combination therapy of ipilimumab plus nivolumab in metastatic renal cell
carcinoma.; International journal of urology : official journal of the
Japanese Urological Association; 2023; vol. 30 (no. 9); 746-752

Study details

Study type Retrospective cohort study

Study location Japan - used the institutional medical record database at Kobe University
Hospital and five affiliated hospitals

Study dates  October 2018 and December 2021
Sources of Not reported

funding

Inclusion Patients who received nivolumab plus ipilimumab for synchronous
criteria metastatic renal cell carcinoma

Exclusion Patients who received deferred cytoreductive nephrectomy
criteria

Intervention(s) Cytoreductive nephrectomy before ipilimumab plus nivolumab
Comparator  Without cytoreductive nephrectomy

Outcome Progression-free survival
measures

Overall survival

Number of N =54
participants
Cytoreductive nephrectomy prior to ipilimumab plus nivolumab - N = 21

Without cytoreductive nephrectomy - N = 33

Duration of Median follow-up was 15.7 months
follow-up

Loss to Not reported
follow-up

Methods of The progression-free survival and overall survival rates were calculated by

analysis the Kaplan—Meier method, and differences were analyzed by the log-rank
test. progression-free survival and overall survival of the patients treated
with either prior cytoreductive nephrectomy or not were compared after
propensity score matching of patient cohorts to reduce potential
confounding effects and treatment selection bias.

The covariates were age, body mass index (BMI), sex, International
Metastatic RCC Database Consortium (IMDC) risk classification, histology,
presence of liver, brain, or bone metastasis, clinical T stage, neutrophil
lymphocyte ratio (NLR), PS, number of metastasis and presence of tumour
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associated symptoms (e.g., pain, paralysis, fever, weight loss). Nearest-
neighbor matching with a 1:1 ratio and a caliper distance of 0.2 was used.

Study arms
Cytoreductive nephrectomy before ipilimumab plus nivolumab (N = 21)
Without cytoreductive nephrectomy (N = 33)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy before Without cytoreductive
ipilimumab plus nivolumab (N =21) nephrectomy (N = 33)
% Female n=2;%=154 n=2;%=154

No of events

Age 71 (42 to 80) 71 (30 to 81)
Median (IQR)

Primary RCC type- n=10;%=76.9 n=8;%=61.5
Clear cell

No of events

Primary RCC type- n=3; % =231 n=5;%=38.5
Non—clear cell

No of events

IMDC risk - n=6;%=46.2 n=6;%=46.2
Intermediate

No of events

IMDC risk - Poor n=7;%=53.8 n=7;%=53.8

No of events

Outcomes

Survival

Outcome Cytoreductive nephrectomy before ipilimumab plus nivolumab vs
Without cytoreductive nephrectomy, , N2 = 33, N1 = 21

Progression-free  0.41 (0.18 to 0.91)
survival
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Outcome Cytoreductive nephrectomy before ipilimumab plus nivolumab vs

Without cytoreductive nephrectomy, , N2 = 33, N1 = 21
Hazard ratio/95% CI
Overall survival 0.21 (0.06746 to 0.63)

Hazard ratio/95% CI

Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

Adverse events 2 grade 3

Outcome Cytoreductive nephrectomy before Without cytoreductive
ipilimumab plus nivolumab, , N = 21 nephrectomy, , N = 33

Adverse events n=10; % =47.6 nN=9;%=27.3

2 grade 3

No of events
Adverse events = grade 3 - Polarity - Lower values are better

Critical appraisal —-ROBINS-I checklist

Question Answer
Risk of bias Serious
judgement (Analyses were not controlled for all confounding variables

of interest.)
Directness Directly applicable

Hatakeyama, 2021

Bibliographic Hatakeyama, Shingo; Naito, Sei; Numakura, Kazuyuki; Kato, Renpei;
Reference Koguchi, Tomoyuki; Kojima, Takahiro; Kawasaki, Yoshihide; Kandori,
Shuya; Kawamura, Sadafumi; Tsushima, Eiki; Nishiyama, Hiroyuki; Ito,

Akihiro; Kojima, Yoshiyuki; Habuchi, Tomonori; Obara, Wataru; Tsuchiya,

Norihiko; Ohyama, Chikara; Impact of cytoreductive nephrectomy in

patients with primary metastatic renal cell carcinoma receiving systemic

tyrosine kinase inhibitor therapy: A multicenter retrospective study.;

International journal of urology : official journal of the Japanese Urological

Association; 2021; vol. 28 (no. 4); 369-375

Study details

Study type Retrospective cohort study
Study location Japan - Michinoku Japan Urological Cancer Study Group database
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Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

January 2008 - November 2019
Japan Society for the Promotion of Science

Patients with primary metastatic renal cell carcinoma initially treated with
first-line sunitinib, sorafenib, axitinib, and pazopanib were included

Treatment with first-line interferon, mammalian target of rapamycin
inhibitors, immunotherapy, or chemotherapy; a period from diagnosis to
first treatment (tyrosine kinase inhibitors or immediate cytoreductive
nephrectomy) of more than 3 months; a period of surveillance after
immediate cytoreductive nephrectomyof more than 3 months; a follow-up
period from the first treatment of less than 3 months; and missing data on
confounder variables

Immediate cytoreductive nephrectomy followed by first-line tyrosine kinase
inhibitors

Deferred cytoreductive nephrectomy - after receiving tyrosine kinase
inhibitors

Systemic anti-cancer therapy alone - tyrosine kinase inhibitors
Overall survival

N =278

Immediate cytoreductive nephrectomy followed by first-line tyrosine kinase
inhibitors - N = 107

Deferred cytoreductive nephrectomy - after receiving tyrosine kinase
inhibitors - N = 39

Systemic anti-cancer therapy alone - tyrosine kinase inhibitors - N = 132

Until death
Not reported

Overall survival from the initial treatment until death was estimated using
Kaplan—Meier curves and the log-rank test. Uses inverse probability of
treatment weighting (inverse probability of treatment weighting) -adjusted
Cox regression analysis.

Adjusted confounders - age, sex, performance status, number of IMDC risk
factors, clinical stage (cT3b—4), and number of metastatic organs
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Study arms

Immediate cytoreductive nephrectomy (N = 107)

Deferred cytoreductive nephrectomy (N = 39)

Systemic anti-cancer therapy alone (N = 132)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events
Age

Median (IQR)
Intervention subtype
- Sunitinib

No of events

Intervention subtype
- Sorafenib

No of events
Intervention subtype
- Axitinib

No of events

Intervention subtype
- Pazopanib

No of events

TNM classification -
cT1-2

No of events

TNM classification -
cT3a

No of events

Immediate
cytoreductive
nephrectomy (N =
107)

n=28;%=26.2

62 (56 to 69)

n=72;% =67
n=10;%=9.3
n=15;% =14
n=10;%=9.3
n=37;%=35
n=47;% =44

Deferred
cytoreductive
nephrectomy (N =
39)

n=17; % =43.6

67 (62 to 72)

n=17; % =44
n=2;%=52
n=19; % =49
n=1;%=26
n=14; % =36
n=8; % =21

Systemic anti-
cancer therapy
alone (N = 132)

n=32;%=24.2

67 (61 to 76)

n=65; % =49
n=16; % =12
n=47; % =36
n=4;%=3

n=32;%=24
n=34;% =26
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Characteristic

TNM classification -

cT3b—4

No of events

TNM classification -

¢Tx (unknown)

No of events

TNM classification -

cN+

No of events

Primary RCC type -

Non—clear cell

No of events

Location of
metastases - lung

No of events
Location of

metastases - Distant

lymph node

No of events

Location of
metastases - bone

No of events

Location of
metastases - Liver

No of events
Location of

metastases - Adrenal

No of events

Location of
metastases - Brain

No of events

Immediate
cytoreductive
nephrectomy (N =
107)
n=19;%=18
n=4;%=4
n=40; % =37
n=12;%=11
n=74;% =69
n=40; % =37
n=238;%=236
n=11;%=10
n=11;%=10
n=11;%=10

Deferred
cytoreductive
nephrectomy (N =
39)

n=17;% =44
nN=0;%=0
n=11;% =28
nN=3;%=7.7
n=23;%=59
n=11;% =28
n=14; % = 36
nN=3;%=8
n=1;%=3
n=2;%=5

Systemic anti-
cancer therapy
alone (N = 132)

n=63; % =48
nN=3;%=2

n=65; % =49
n=21;%=16
n=77;% =258
n=49; % =37
n=38;%=29
n=23;%=17
nN=16;% =12
nN=9;%=7
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Characteristic Immediate Deferred Systemic anti-
cytoreductive cytoreductive cancer therapy
nephrectomy (N = nephrectomy (N = alone (N = 132)
107) 39)

Location of nN=5;%=5 n=0;%=0 N=5;%=4

metastases -

Pancreas

No of events

Location of n=23;%=21 n=8;%=21 Nn=46; % =35

metastases - Others

No of events

Outcomes

Survival

Outcome Immediate cytoreductive Deferred cytoreductive
nephrectomy vs Systemic anti- nephrectomy vs Immediate
cancer therapy alone, , N2 = 132, N1 cytoreductive nephrectomy, , N2 =
=107 39, N1 =107

Overall 0.63 (0.42 t0 0.93) 0.61(0.32to0 1.14)

survival

Hazard

ratio/95% ClI
Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable

Macleod, 2018

Macleod, Liam C; Odisho, Anobel Y; Tykodi, Scott S; Holt, Sarah K;
Harper, Jonathan D; Gore, John L; Comparative Effectiveness of Initial
Surgery vs Initial Systemic Therapy for Metastatic Kidney Cancer in the
Targeted Therapy Era: Analysis of a Population-based Cohort.; Urology;
2018; vol. 113; 146-152

Bibliographic
Reference
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Study details

Study type Retrospective cohort study

Study location US - data use agreement set forth by The National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER) Program data linked
with Medicare claims

Study dates 2006 - 2011

Sources of This work was funded in part by a seed grant from the AMA Foundation
funding

Inclusion Patients with continuous Medicare fee-for-service coverage
criteria
Exclusion Incomplete treatment claims data
criteria
Under 66 years of age

Patients receiving cytoreductive nephrectomy but no additional therapy

Competing non-metastatic renal cell carcinoma stage IV cancer
Intervention(s) Initial cytoreductive nephrectomy
Comparator Initial systemic therapy

Outcome Overall survival
measures

Number of N = 537
participants

Initial cytoreductive nephrectomy N=190

Initial systemic therapy N=347

Duration of Median follow-up 12 months (IQR 5.2, 22 months)
follow-up

Loss to Not reported
follow-up

Methods of Kaplan-Meier estimates the overall survival, stratified by treatment, and

analysis compared mortality with the log-rank test. Propensity for initial
cytoreductive nephrectomy was calculated based on age, gender, race,
marital status, urban or rural status, histologic subtype, clinical T and N
classification, comorbidity index, and grade. A propensity score adjusted
model was performed using Cox proportional hazards regression.

Covariates were selected a priori based on proven impact on overall
survival and included demographic factors (age, race, ethnicity, rural
status), treatment era (first half and latter half of study period), cancer
severity (tumor stage, nodal status, histology), comorbidity (Charlson-
Klabunde index), and SEER registry
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Study arms

Initial cytoreductive nephrectomy (N = 190)

Initial systemic therapy (N = 347)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events

TNM classification - 1-2

No of events

TNM classification - 3-4

No of events

TNM classification -

missing

No of events

Primary RCC type - Clear

cell

No of events

Primary RCC type -

Other RCC

No of events
Race - white

No of events
Race - Non white

No of events
Grade - 1-2

No of events
Grade - 3-4

Initial cytoreductive nephrectomy Initial systemic therapy

(N = 190)
n=68;% =358

Nn=84;%=44.2

n=103; % =54.2

n=3;%=16

n=56;% =295

n=134;%=70.5

n=165; % =86.8

n=25;%=13.2

n=45; %=23.7

n=115; % =60.5

(N = 347)
n=163; % =47

n=196; % =56.5

n=88;% =254

n=63; %=18.1

n=215;% =62

n=132; % =38

n=289; % =833

n=58;%=16.7

n=38; %="11

n=40;%=11.5
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Characteristic Initial cytoreductive nephrectomy Initial systemic therapy
(N =190) (N = 347)

No of events
Grade - Missing n=30;%=15.8 Nn=269;%=77.5

No of events

Outcomes
Survival

Outcome Initial cytoreductive nephrectomy vs Initial systemic therapy, , N2 =
347, N1 =190

Overall survival 1.94 (1.49 to 2.53)

Hazard ratio/95%
Cl

Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer
Risk of bias judgement Serious
(Insufficient adjustment for confounders,)
Directness Directly applicable
Manley, 2017

Bibliographic  Manley, Brandon J; Kim, Eric H; Vetter, Joel M; Potretzke, Aaron M,;

Reference Strope, Seth A; Validation of preoperative variables and stratification of
patients to help predict benefit of cytoreductive nephrectomy in the
targeted therapy ERA.; International braz j urol : official journal of the
Brazilian Society of Urology; 2017; vol. 43 (no. 3); 432-439

Study details

Study type Retrospective cohort study
Study location United States

Study dates 2005 - 2013

Sources of Not reported

funding
Inclusion Patients with metastatic renal cell carcinoma who received systemic
criteria targeted therapy

Kidney cancer: evidence review for non- pharmacological management of advanced
renal cell carcinoma FINAL (March 2026)

160



FINAL

Exclusion
criteria

Patients with missing survival data
Patients with incomplete clinical data

Patients who received prior immunotherapy

Intervention(s) Cytoreductive nephrectomy + targeted therapy

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Study arms

Targeted therapy alone

Overall survival
N =123
Cytoreductive nephrectomy + targeted therapy N=88

Targeted therapy alone N=35
Not reported

Not reported

Kaplan-Meier estimated overall survival was compared between
cytoreductive nephrectomy and targeted therapy groups. Log rank p-values
were calculated to compare survival curves. Multivariate cox proportional
hazards analysis was also performed adjusting for age and comorbidity

Cytoreductive nephrectomy + targeted therapy (N = 88)

Targeted therapy alone (N = 35)

Characteristics

Arm-level characteristics

Characteristic

Age

Mean (SD)

TNM classification

No of events

Cytoreductive nephrectomy + Targeted therapy
targeted therapy (N = 88) alone (N = 35)
57.4 (10.4) 57.8 (10.4)
n=236; % =41 n=13; % =37
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Characteristic Cytoreductive nephrectomy + Targeted therapy
targeted therapy (N = 88) alone (N = 35)

Location of metastases n=18; % =20 n=11;% =31

- Liver

No of events

Outcomes
Survival

Outcome Cytoreductive nephrectomy + targeted therapy vs Targeted therapy
alone, , N2 = 35, N1 = 88

Overall survival 0.39 (0.23 to 0.65)

Hazard
ratio/95% ClI

Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable

Meagher, 2024

Bibliographic Meagher, Margaret F; Minervini, Andrea; Mir, Maria C; Cerrato, Clara;

Reference Rebez, Giacomo; Autorino, Riccardo; Hampton, Lance; Campi, Riccardo;
Kriegmair, Maximilian; Linares, Estefania; Hevia, Vital; Musquera, Maria;
D'Anna, Mauricio; Roussel, Eduard; Albersen, Maarten; Pavan, Nicola;
Claps, Francesco; Antonelli, Alessandro; Marchioni, Michele; Paksoy, Nail;
Erdem, Selcuk; Derweesh, Ithaar H; Does the Timing of Cytoreductive
Nephrectomy Impact Outcomes? Analysis of REMARCC Registry Data for
Patients Receiving Tyrosine Kinase Inhibitor Versus Immune Checkpoint
Inhibitor Therapy.; European urology open science; 2024; vol. 63; 71-80

Study details

Study type Retrospective cohort study
Study location lItaly

Spain
Study dates  January 2006 - October 2019
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Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Additional
comments

Stephen Weissman Kidney Cancer Research Fund. The funding body
played a role in management and analysis of the data.

Patients with metastatic RCC receiving tyrosine kinase inhibitor or
immunotherapy as systemic treatment and undergoing deferred or upfront
CN

Exclusion criteria not reported

Upfront cytoreductive nephrectomy (CN)

CN prior to first line systemic therapy with tyrosine kinase inhibitor or
immunotherapy.

Deferred cytoreductive nephrectomy (CN)

CN following first line systemic therapy with tyrosine kinase inhibitor or
immunotherapy.

Overall survival
Mortality reported
Cancer-specific survival

Cancer specific mortality reported
N=189

23.2 months median follow-up
None

Multivariable proportional-hazards regression analysis was conducted for
ACM and CSM.

The Kaplan-Meier method was used to analyse median OS and CSS, with
stratification by type of systemic therapy and the timing of CN.

International multi-institutional analysis using Registry of Metastatic RCC
(REMARCC) data for patients presenting with metastatic RCC (mRCC)
between January 2006 and October 2019 who underwent CN.

Patients received either TKI or ICl first-line therapy. The type of systemic
therapy provided and the treatment protocol were chosen at an institutional
level.

The type of surgery, CN timing, and surgical approach were at the
surgeon’s discretion.
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Study arms
Upfront CN (N = 141)

Systemic therapy with tyrosine kinase inhibitor or immunotherapy following
cytoreductive nephrectomy

Deferred CN (N = 48)

Cytoreductive nephrectomy following systemic therapy with tyrosine kinase
inhibitor or immunotherapy

Characteristics
Study-level characteristics

Characteristic Study (N = 189)
% Female n=44; % =23

No of events

Age (years) 62.13 (11.07)
Mean (SD)
TNM classification - cT1 n=27;%=14.3

No of events
TNM classification - cT2 n=50;%=26.5

No of events
TNM classification - cT3 n=90;%=47.6

No of events
TNM classification - cT4 n=21;%=11.1

No of events
TNM classification - NO n=107; % =56.6

No of events
TNM classification - N1 n=79;%=41.8

No of events
TNM classification - NX n=3;%=1.6
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Characteristic Study (N = 189)
No of events

Outcomes

Mortality

Outcome Upfront CN vs Deferred CN, , N2 =48, N1 =141
All-cause mortality 1.49 (1.02 to 2.17)

Hazard ratio/95% CI
Cancer-specific mortality 2.04 (1.3510 3.13)

Hazard ratio/95% CI
Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias  Serious

judgement (Retrospective study using data from registry. It isn't clear how
participants were selected. Potential confounding due to different
therapeutic approaches and follow-up protocols. The systemic
agents varied according to centre.)

Directness Directly applicable

Patel, 2016

Bibliographic = Patel, Nishant; Woo, Jason; Liss, Michael A; Palazzi, Kerrin L; Randall, J

Reference Michael; Mehrazin, Reza; Jabaj, Ramzi; Mirheydar, Hossein S; Gillis, Kyle;
Lee, Hak J; Patterson, Anthony L; Kane, Christopher J; Millard, Frederick;
Derweesh, Ithaar H; Does timing of targeted therapy for metastatic renal
cell carcinoma impact treatment toxicity and surgical complications? A
comparison of primary and adjuvant approaches.; The Canadian journal of
urology; 2016; vol. 23 (no. 2); 8227-33

Study details

Study type Retrospective cohort study
Study location United States
Study dates  July 2007 to January 2014

Sources of Not reported
funding

Inclusion Primary systemic therapy was offered to all patients
criteria
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Exclusion
criteria

Patients diagnosed with metastatic renal cell carcinoma

Patients with overwhelming burden of metastatic disease, with poor
performance status, who proceeded to systemic therapy after the initial
evaluation without a plan to offer cytoreductive nephrectomy

Patients who undergone prior chemotherapy or immunotherapy
Patients in whom the primary targeted treatment was other than sunitinib

Patients were also excluded if tumour histology was not clear cell renal cell
carcinoma

Patients with < 3 months follow-up with no clear evidence of death or
progression within that period

Intervention(s) Cytoreductive nephrectomy + sunitinib

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Sunitinib + cytoreductive nephrectomy

Severe adverse events
N =48
Cytoreductive nephrectomy + sunitinib N=27

Sunitinib + cytoreductive nephrectomy N=21

Median follow-up from first treatment (IQR), months:
Cytoreductive nephrectomy + sunitinib = 28.1 (11.8-36.9)

Sunitinib + cytoreductive nephrectomy = 42.5 (8.7-61.0)

Not reported

Tests performed included the independent t-test, analysis of variance,
MannWhitney U test, and Kruskal-Wallace tests for continuous variables
(dependent on distribution), and Chi-square and Fisher exact tests for
categorical values.
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Variables entered into the model included treatment group, age, race, BMI,
ECOG, type of procedure performed, surgical approach, RENAL
nephrometry score, tumour grade, and presence of thrombus.

Study arms
Cytoreductive nephrectomy + sunitinib (N = 27)
Sunitinib + cytoreductive nephrectomy (N = 21)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy + Sunitinib + cytoreductive
sunitinib (N = 27) nephrectomy (N = 21)
% Female n=10; % =37 n=7;% =333

No of events

Age 59 (14.9) 57 (12.5)
Mean (SD)
Race - Caucasian nN=19;% =704 n=8:;%=40

No of events
Race - Other n=8;%=29.6 n=12; % =60

No of events

ECOG performance n=19;%=70.4 n=19; % =905
status - 0-1

No of events

ECOG performance n=8;%=29.6 n=2;%=95
status - >1

No of events

Number of metastases n=13; % =61.9 n=15; % =88.2
-1-5

No of events

Number of metastases n =8 ; % = 38.1 n=2:%=11.8
->5

No of events
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Outcomes
Duration of hospital stay

Outcome Cytoreductive Sunitinib + cytoreductive
nephrectomy + sunitinib,, nephrectomy, , N = 21
N =27

Duration of hospital stay 4.5 (3t08) 7 (5to11)

Median (IQR)

Surgical complications - High n=0;% =0 nN=6;%=26.8

grade 3a/b (Clavien-Dindo)

No of events

Duration of hospital stay - Polarity - Lower values are better
Surgical complications - High grade 3a/b (Clavien-Dindo) - Polarity - Lower values
are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables of
interest. No protocol identified so unable to fully assess bias in
selection of reported result.)

Directness Directly applicable

Poprach, 2020

Bibliographic  Poprach, Alexandr; Holanek, Milos; Chloupkova, Renata; Lakomy, Radek;

Reference Stanik, Michal; Fiala, Ondrej; Melichar, Bohuslav; Kopeckova, Katerina;
Zemanova, Milada; Kiss, Igor; Penka, Igor; Bohosova, Julia; Buchler,
Tomas; Cytoreductive Nephrectomy and Overall Survival of Patients with
Metastatic Renal Cell Carcinoma Treated with Targeted Therapy-Data
from the National Renis Registry.; Cancers; 2020; vol. 12 (no. 10)

Study details

Study type Retrospective cohort study
Study location Czech Republic - RenlS Registry database
Study dates 2007 to 2018

Sources of This work was supported in part by the Ministry of Health, Czech

funding Republic—Conceptual Development of Research Organization (MMCI
00209805) and supported by grant NV18-03-00554 and NV19-08-00250
from the Ministry of Health of Czech Republic. The RenlS registry is funded
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in part by pharmaceutical companies producing targeted agents for renal
cancer (Pfizer, Bayer, Glaxo Smith Kline, Roche, and Novartis).

Inclusion Patients with synchronous metastatic disease subsequently treated with
criteria first-line targeted therapies with pazopanib or sunitinib

Patients having cytoreductive nephrectomy within 3 months from the
metastatic renal cell carcinoma diagnosis and subsequently treated with
targeted therapies

Intervention(s) Cytoreductive nephrectomy + targeted therapies
Comparator  Targeted therapies

Outcome Progression-free survival
measures
Overall survival

Number of N =730
participants
Cytoreductive nephrectomy + targeted therapies N=458

Targeted therapies N=272

Duration of Not reported
follow-up

Loss to Not reported
follow-up

Methods of Progression-free survival and overall survival were estimated using the

analysis Kaplan—Meier method, and all point estimates include 95% confidence
intervals (95% CI). Statistical significance of differences in survival among
subgroups was assessed using the log-rank test. Multivariable Cox
proportional hazards models were used to evaluate the effect of all
potential prognostic factors on the survival measures

Study arms
Cytoreductive nephrectomy + targeted therapies (N = 458)
Targeted therapies (N = 272)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy + Targeted
targeted therapies (N = 458) therapies (N =
272)
% Female n=120; % =26.2 n=72;%=26.5

No of events
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Characteristic

Age

Median (IQR)
Intervention subtype -
Sunitinib

No of events

Intervention subtype -
Pazopanib

No of events

Primary RCC type - Clear cell
carcinoma

No of events

Primary RCC type - Papillary
cell carcinoma

No of events

Primary RCC type -
Chromophobe cell carcinoma

No of events

Primary RCC type - Bellini
duct carcinoma

No of events
Primary RCC type - unknown

No of events
MSKCC score - Good

No of events
MSKCC score - Intermediate

No of events
MSKCC score - Poor

No of events
ECog-<2

Cytoreductive nephrectomy +
targeted therapies (N = 458)

62 (25 to 83)

n=2361;%=78.8

n=97;%=21.2

n=431;%=94.1

nN=22:%=4.8
n=2:%=04
n=2:%=04
n=1;%=0.2
n=3;%=0.7
n=417; % = 91
n=38;%=8.3

n=433; % =945

Targeted
therapies (N =
272)

64 (35 to 85)

Nn=210;% =722

n=62;% =228

n=261; % =96
n=8;%=29
n=2;%=0.7
n=0;%=0
n=1;%=04
nN=7;%=2.6
n=215;%=79

n=50;%=18.4

n=258;%=94.9
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Characteristic Cytoreductive nephrectomy + Targeted
targeted therapies (N = 458) therapies (N =
272)

No of events
ECog-22 n=25;%=5.5 n=14;% =5.1

No of events

Outcomes

Survival
Outcome Cytoreductive nephrectomy + targeted therapies vs Targeted
therapies, , N2 = 272, N1 = 458

Progression-free 0.63 (0.53 t0 0.76)
survival

Hazard ratio/95% CI
Overall survival 0.55 (0.45 t0 0.68)

Hazard ratio/95% CI

Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

Critical appraisal -ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables of
interest. No protocol identified so unable to fully assess bias in
selection of reported result.)

Directness Directly applicable

Singla, 2020

Bibliographic  Singla, Nirmish; Hutchinson, Ryan C; Ghandour, Rashed A; Freifeld,

Reference Yuval; Fang, Dong; Sagalowsky, Arthur [; Lotan, Yair; Bagrodia, Aditya;
Margulis, Vitaly; Hammers, Hans J; Woldu, Solomon L; Improved survival
after cytoreductive nephrectomy for metastatic renal cell carcinoma in the
contemporary immunotherapy era: An analysis of the National Cancer
Database.; Urologic oncology; 2020; vol. 38 (no. 6); 604e9-604e17
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Study details

Study type Retrospective cohort study
Study location US - uses the National Cancer Database (NCDB)
Study dates 2015 - 2016

Sources of This work was supported, in part, by the Ruth L. Kirschstein National

funding Research Service Award T32 CA136515-09 (N.S.), the University of Texas
Southwestern Medical Center Physician Scientist Training Program (N.S.),
and Dedman Family Scholarship in Clinical Care (A.B.).

Inclusion Patients diagnosed with metastatic renal clear cell carcinoma
criteria

Patients who received immunotherapy
Exclusion Patients who received any non-immunotherapy systemic therapies
criteria

Intervention(s) Cytoreductive nephrectomy + immunotherapy

Comparator Immunotherapy + cytoreductive nephrectomy

Outcome Overall survival
measures

Number of N =221
participants

Cytoreductive nephrectomy + immunotherapy N=197

Immunotherapy + cytoreductive nephrectomy N=24

Duration of Median follow-up of 14.7 months
follow-up

Loss to Not reported
follow-up

Methods of Overall survival was compared between the two cohorts using Kaplan-

analysis Meier methods, and differences were analysed with the log-rank statistic.
Clinicopathologic predictors for overall survival were assessed using
multivariable Cox regression analyses.

Missing data were excluded from comparative analyses.

Variables of interest included patient demographics, performance of
cytoreductive nephrectomy, presence of sarcomatoid features, primary
tumour size, cT stage, cN stage, presence of bone, brain, liver, or lung
metastases, number of known metastatic sites, and time to receipt of
immunotherapy from diagnosis. Among patients who underwent
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cytoreductive nephrectomy, additional variables of interest included
performance of lymph node dissection, Fuhrman grade, pT stage, pN
stage, lymphovascular invasion, time to surgery from diagnosis, surgical
margin status, inpatient length of stay for the operative admission, 30-day
readmission rates following surgery, and timing of cytoreductive
nephrectomy in relation to immunotherapy administration (immunotherapy
administered before cytoreductive nephrectomy (delayed cytoreductive
nephrectomy) versus upfront cytoreductive nephrectomy before
immunotherapy)

Study arms
Cytoreductive nephrectomy + immunotherapy (N = 197)
Immunotherapy + cytoreductive nephrectomy (N = 24)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy Immunotherapy +
+ immunotherapy (N = 197) cytoreductive nephrectomy
(N = 24)
% Female n=47; % =239 n=17;% =29.2

No of events

Age 56 (51 to 63) 65 (56 to 70)
Median (IQR)
TNM classification - cT1 n=25;%=127 n=9;%=375

No of events
TNM classification - cT2 n=75; % = 38.1 n=4;%=16.7

No of events
TNM classification - cT3 n=70;% =355 n=9;%=375

No of events
TNM classification - cT4 n=10;% =5.1 n=1;%=42

No of events
TNM classification - cTx n=17;% =8.6 n=1;%=4.2

No of events
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Characteristic

TNM classification - cNO

No of events
TNM classification - cN1

No of events
TNM classification - cNx

No of events
Race - white

No of events
Race - Black

No of events
Race - Hispanic

No of events
Race - Asian/Other

No of events

Presence of bone
metastases - Yes

No of events

Presence of bone
metastases - No

No of events

Presence of bone
metastases - Unknown

No of events

Presence of brain
metastases - Yes

No of events

Presence of brain
metastases - No

No of events

Kidney cancer: evidence review for non- pharmacological management of advanced

Cytoreductive nephrectomy Immunotherapy +

+ immunotherapy (N = 197)

n=130; % =66

n=49; % =24.9

n=18;% =9.1

n=169; % =85.8

nN=7;%=3.6
n=13;%=6.6
N=8;%=41

n=56;% =284

n=129; % =65
n=13;%=6.6
nN=14;%=7.1

n=171;% =86.8

cytoreductive nephrectomy

(N = 24)

n=18;% =75
n=5;%=20.8
n=1;%=4.2

n=19;%=79.2

n=3;%=125
n=2;%=8.3
n=0;%=0

n=17;%=70.8

nN=7;%=292
n=0;%=0
n=0;%=0
n=24;% =100
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Characteristic

Presence of brain
metastases - Unknown

No of events

Presence of liver
metastases - Yes

No of events

Presence of liver
metastases - No

No of events

Presence of liver
metastases - Unknown

No of events

Presence of lung
metastases - Yes

No of events

Presence of lung
metastases - No

No of events

Presence of lung
metastases - Unknown

No of events

Presence of bone, liver, or
brain metastases - Yes

No of events

Presence of bone, liver, or
brain metastases - No

No of events

Presence of bone, liver, or
brain metastases -
Unknown

No of events

Cytoreductive nephrectomy Immunotherapy +

+ immunotherapy (N = 197)

n=12; % =6.1

nN=15;%=7.6

n=170; % =86.3

n=12; % =6.1

n=135; % =68.5

n=49; % =24.9

n=13;% =6.6

n=76; % =38.6

n=109; % =553

n=12; % =6.1

cytoreductive nephrectomy
(N = 24)

n=0;%=0

n=2;%=8.3

n=22;%=917

n=0;%=0
n=12;% =150
n=12; % =50
n=0;%=0

n=17;%=70.8

nN=7;%=292

n=0;%=0
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Outcomes

Survival

Outcome Cytoreductive nephrectomy + immunotherapy vs Immunotherapy +
cytoreductive nephrectomy, , N2 = 24, N1 = 197

Overall 0.25 (0.03 to0 1.83)

survival

Hazard

ratio/95% ClI
Overall survival - Polarity - Higher values are better

Critical appraisal — ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Insufficient adjustment for confounders, missing data were
excluded from comparative analyses, and limited reporting on
missing data and protocol not identified)

Directness Directly applicable

Stroup, 2013

Bibliographic  Stroup, Sean P; Raheem, Omer A; Palazzi, Kerrin L; Liss, Michael A;

Reference Mehrazin, Reza; Kopp, Ryan P; Patel, Nishant; Cohen, Seth A; Park,
Samuel K; Patterson, Anthony L; Kane, Christopher J; Millard, Frederick;
Derweesh, Ithaar H; Does timing of cytoreductive nephrectomy impact
patient survival with metastatic renal cell carcinoma in the tyrosine kinase
inhibitor era? A multi-institutional study.; Urology; 2013; vol. 81 (no. 4);
805-11

Study details

Study type Retrospective cohort study

Study location US - multi-institutional (University of California San Diego Medical Centre;
San Diego Veterans Administration Medical Centre; University of
Tennessee Health Sciences Centre Memphis)

Study dates  May 2005 to August 2009

Sources of Not reported
funding

Inclusion Patients diagnosed with metastatic renal cell carcinoma
criteria
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Exclusion Patients with an overwhelming burden of metastatic disease, with poor
criteria performance status, who proceeded to systemic therapy after the initial
evaluation without a plan to offer cytoreductive nephrectomy

Patients who had undergone prior chemotherapy or immunotherapy
Patients in whom the primary targeted treatment was other than sunitinib

Patients with <3 months follow-up with no clear evidence of death or
progression within that period

Tumour histology was not clear cell renal cell carcinoma

Intervention(s) Cytoreductive nephrectomy + sunitinib

Comparator  Sunitinib + cytoreductive nephrectomy

Sunitinib alone

Outcome Overall survival
measures

Cancer-specific survival

Number of N =35
participants
Cytoreductive nephrectomy + sunitinib N=17

Sunitinib + cytoreductive nephrectomy N=11

Sunitinib alone N =7
Duration of Follow-up from first treatment, month

follow-up
Cytoreductive nephrectomy + sunitinib = 29.9 (IQR: 16.9-46.8)
Sunitinib + cytoreductive nephrectomy = 32 (IQR: 24.5-70.8)
Sunitinib alone = 4.6 (IQR: 3.5-7.5)
Follow-up from surgery, month
Cytoreductive nephrectomy + sunitinib = 29.9 (IQR: 16.9-46.8)
Sunitinib + cytoreductive nephrectomy = 22.8 (IQR: 16.8-34.7)
Loss to Not reported
follow-up
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Methods of Kaplan-Meier analysis was used to demonstrate unadjusted survival
analysis outcomes, and Cox regression was used to examine associations between
survival outcomes and predictors of interest.

The following variables were tried in the multivariate Cox regression
models and removed if nonsignificant: age, race, BMI, ECOG score (0 or 1
vs >1), tumour size (<7 vs 27 cm), tumour grade, inferior vena cava
thrombus, and number of metastatic lesions (<5 vs 25)

Study arms

Cytoreductive nephrectomy + sunitinib (N = 17)

Sunitinib + cytoreductive nephrectomy (N = 18)

Sunitinib alone (N = 7)

Sunitinib + cytoreductive nephrectomy (Outcome) (N = 11)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive  Sunitinib + Sunitinib Sunitinib +
nephrectomy + cytoreductive alone (N = cytoreductive
sunitinib (N = nephrectomy (N 7) nephrectomy
17) =18) (Outcome) (N =

1)

% Female N=7;%=412 n=10;% =55.6 empty empty data

data

No of events

Age 57 (17.2) 55 (9.9) empty empty data

data

Mean (SE)

TNM classification- n=0;%=0 n=4;%=364 empty empty data

pT1 data

No of events

TNM classification- n=2;% =286 n=4;%=36.4 empty empty data
pT2 data

No of events

TNM classification- n=4;% =571 n=2;%=18.2 empty empty data
pT3 data

No of events
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Characteristic Cytoreductive  Sunitinib + Sunitinib Sunitinib +
nephrectomy + cytoreductive alone (N = cytoreductive
sunitinib (N = nephrectomy (N 7) nephrectomy
17) =18) (Outcome) (N =

11)

TNM classification- n=1;%=143 n=1;%=9.1 empty empty data

pT4 data

No of events

Location of N=13;%=765 n=11,;%=61.1 empty empty data
metastases - lung data

No of events

Location of N=5;%=294 n=7;%=389 empty empty data
metastases - Liver data

No of events

Location of N=5;%=294 n=5;%=278 empty empty data
metastases - data
Lymphadenopathy

No of events

Location of n=1;%=5.9 n=2;%=11.1 empty empty data
metastases - Brain data

No of events

Location of N=6;%=353 n=3;%=16.7 empty empty data
metastases - bone data

No of events

Location of N=3;%=176 n=6;%=33.3 empty empty data
metastases - data
Adrenal

No of events
Race - Caucasian N=8;%=727 n=9;%=50 empty empty data

data

No of events

Race - Other N=3;%=273 n=9;%=50 empty empty data
data

No of events

ECOG status - 0-1 N=14;%=824 n=12; % =66.7 empty empty data
data
No of events
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Characteristic Cytoreductive  Sunitinib + Sunitinib Sunitinib +
nephrectomy + cytoreductive alone (N = cytoreductive
sunitinib (N = nephrectomy (N 7) nephrectomy
17) =18) (Outcome) (N =

11)

ECOG status - 2-3 N=3;%=176 n=6;%=33.3 empty empty data

data

No of events

Number of N=8;%=533 n=10;% =58.8 empty empty data

metastases - 1-5 data

No of events

Number of N=7;%=46.7 n=7;%=412 empty empty data

metastases - >5 data

No of events

Nephrectomy - N=17;%=100 n=5;% =455 empty empty data

Radical data

No of events

Nephrectomy - n=0;%=0 Nn=6;%=544 empty empty data

Partial data

No of events

Outcomes

Survival

Outcome Cytoreductive nephrectomy + sunitinib Sunitinib alone vs
vs Sunitinib + cytoreductive Cytoreductive nephrectomy +
nephrectomy (Outcome), , N2 =17, N1 = sunitinib,, N2=7, N1 =17
11

Cancer 7.24 (0.93 to 56.63) 10.17 (2.39 to 43.3)

spacific

survival

Hazard

ratio/95% ClI

Overall 7.95 (1.03 to 61.63) 8.38 (2.210 31.9)

death

Hazard

ratio/95% ClI

Cancer spacific survival - Polarity - Higher values are better
Overall death - Polarity - Lower values are better
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Critical appraisal — ROBINS-I checklist

Question

Risk of bias
judgement

Directness

Answer

Serious

(Analyses were not controlled for all confounding variables of
interest and limited reporting on missing data and protocol not
identified)

Directly applicable

Takemura, 2023

Bibliographic
Reference

Study details

Study type
Study location

Study dates

Sources of
funding

Inclusion
criteria

Takemura, Kosuke; Ernst, Matthew S; Navani, Vishal; Wells, J Connor;
Bakouny, Ziad; Donskov, Frede; Basappa, Naveen S; Wood, Lori A;
Meza, Luis; Pal, Sumanta K; Szabados, Bernadett; Powles, Thomas;
Beuselinck, Benoit; McKay, Rana R; Lee, Jae-Lyun; Ernst, D Scott;
Kapoor, Anil; Yuasa, Takeshi; Choueiri, Toni K; Heng, Daniel Y C;
Characterization of Patients with Metastatic Renal Cell Carcinoma
Undergoing Deferred, Upfront, or No Cytoreductive Nephrectomy in the
Era of Combination Immunotherapy: Results from the International
Metastatic Renal Cell Carcinoma Database Consortium.; European
urology oncology; 2023

Retrospective cohort study

Multicentre collaboration involving participants from more than 40
institutions worldwide: Australia, Belgium, Canada, Denmark, Germany,
Greece, ltaly, Japan, Mexico, Netherlands, New Zealand, Singapore, South
Korea, Spain, UK, and the United States

Not reported

This study was supported by the Yasuda Medical Foundation (grant to
Kosuke Takemura). The sponsor played no direct role in the study

Patients received frontline immuno-oncology based combinations, including
immuno-oncology/immuno-oncology doublet therapy (ie, nivolumab plus
ipilimumab) and immuno-oncology/tyrosine kinase inhibitor combination
therapy (ie, pembrolizumab plus axitinib, avelumab plus axitinib, nivolumab
plus cabozantinib, or pembrolizumab plus lenvatinib)

Patients diagnosed with either synchronous metastatic renal cell carcinoma
or metachronous metastatic renal cell carcinoma without previous
nephrectomy for localized renal cell carcinoma

Patient did not die nor were censored within a fixed landmark time, with
different landmark time periods (6, 9, 12, and 18 months) examined
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Exclusion Patients with missing data for the date of diagnosis or metastasis

criteria
Patients with missing data for whether they underwent nephrectomy, or the
date of nephrectomy

Patients with missing data for whether they are dead or alive, or the date of
death or last follow-up

Intervention(s) Deferred cytoreductive nephrectomy

Comparator  Upfront cytoreductive nephrectomy

Immuno-oncology alone

Outcome Overall survival
measures

Number of N = 807
participants

Deferred cytoreductive nephrectomy N=40
Upfront cytoreductive nephrectomy N=327

Immuno-oncology alone N=440

Duration of 12 months
follow-up

Loss to Not reported
follow-up

Methods of Kaplan-Meier curves were constructed, and the log-rank test was carried

analysis out to compare post-landmark overall survival curves by cytoreductive
nephrectomy status. Cox proportional-hazards regression was used to
assess overall survival hazard ratios by cytoreductive nephrectomy status,
operationalised as a time-varying covariate to account for immortal time
bias.
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Study arms

Deferred cytoreductive nephrectomy (N = 40)
Upfront cytoreductive nephrectomy (N = 327)
Immuno-oncology alone (N = 440)

Characteristics
Arm-level characteristics

Characteristic Deferred cytoreductive Upfront cytoreductive Immuno-
nephrectomy (N =40) nephrectomy (N =327) oncology alone
(N = 440)
% Female nN=6;%=25 n=45; % =25 n=52;%=29

No of events

Age 57 (50 to 65) 60 (52 to 67) 63 (57 to 70)
Median (IQR)
Primary RCC type - n=9; % =45 n=21;%=14 N=9;%=7.6

Non—clear cell

No of events

Location of n=2:;%=8.7 nN=9:%=5.2 n=14:;% =8.1
metastases - Brain

No of events

Location of n=6:;%=26 n=41;% =23 n=77;% =44
metastases - bone

No of events

Location of n=1;%=4.3 n=23;%=13 n=32;%=19
metastases - Liver

No of events

IMDC prognostic- n=0;%=0 nN=13;%=7.7 N=3;%=2
Favorable

No of events

IMDC prognostic- n=10; % =53 n=116; % =69 n=83;% =54
Intermediate

No of events
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Characteristic Deferred cytoreductive Upfront cytoreductive Immuno-
nephrectomy (N =40) nephrectomy (N = 327) oncology alone
(N = 440)
IMDC prognostic- n=9; % =47 n=39;%=23 n=67;%=44
Poor

No of events

Outcomes

Mortality

Outcome Deferred cytoreductive Upfront cytoreductive Immuno-oncology
nephrectomy, , N = 40 nephrectomy, , N = 327 alone, , N =440

Mortality n=1;% =25 Nn=43;%=13 n=107; % =24

No of

events

Mortality - Polarity - Lower values are better

Critical appraisal — ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Insufficient adjustment for confounders and protocol not
identified)

Directness Directly applicable

Xu, 2019

Bibliographic  Xu, W.-H.; Wang, J.; Huo, D.-Z.; Yin, G.-C.; Cao, D.-L.; Shi, G.-H.; Qu, Y.-

Reference Y.; Ye, D.-W.; Zhang, H.-L.; C-reactive protein levels and survival
following cytoreductive nephrectomy in 118 patients with metastatic renal
cell carcinoma treated with sunitinib: A retrospective study; Medical
Science Monitor; 2019; vol. 25; 8984-8994

Study details

Study type Retrospective cohort study

Study location China - Department of Urology, Fudan University Shanghai Cancer Centre
(FUSCC) Shanghai,

Study dates  May 2009 and June 2018
Sources of Not reported
funding
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Inclusion
criteria

Patients who had metastases on initial diagnosis and who were treated by
urologists according to the standard treatment at our institution

Intervention(s) Cytoreductive nephrectomy+ sunitinib

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Methods of
analysis

Study arms

Sunitinib alone
Progression-free survival

Overall survival
N=118

Cytoreductive nephrectomy+ sunitinib N=70

Sunitinib alone N=48
Last day of follow-up (8th July 2018)

Not reported

The follow-up duration was determined using the Kaplan-Meier method
with 95% confidence intervals and assessed using a log-rank test.

Cytoreductive nephrectomy+ sunitinib (N = 70)
Sunitinib alone (N = 48)

Characteristics

Arm-level characteristics

Characteristic

% Female

No of events

Cytoreductive nephrectomy+
sunitinib (N = 70)

n=14;% =343

TNM classification - T1 nN=0;%=0

No of events

TNM classification - T2 n=6;%=8.6

No of events

TNM classification - T3 n=35;% =50

Sunitinib alone (N
= 48)

n=10; % =20.8

nN=2;%=4.2

n=9;%=188

n=27;%=56.2
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Characteristic

No of events
TNM classification - T4

No of events
TNM classification - NO

No of events
TNM classification - N1

No of events
Primary RCC type - Clear cell

No of events

Primary RCC type - Non—clear
cell

No of events
Location of metastases - lung

No of events
Location of metastases - Bone

No of events
Location of metastases - Liver

No of events
Location of metastases - Brain

No of events

Location of metastases -
Pleural

No of events

Location of metastases - Vena
cava

No of events

Location of metastases -
Retroperitoneal

No of events

Cytoreductive nephrectomy+

sunitinib (N = 70)

nN=29;:%=41.4

n=38; %=54.3

n=32;% =457

n=55;%=78.6

nN=15;% =214

n=39; %=557

n=26;%=37.1
nN=8;%=114
n=1;%=14
n=3;%=4.3
n=2;%=29
n=2;%=29

Sunitinib alone (N
=48)

n=10; % =20.48

n=21;%=43.8

n=27:;%=56.3

Nn=37;%=77.1

n=11;% =229

n=28;%=258.3

n=14 ;% =29.2

n=8;%=16.7
nN=2;%=4.2
nN=2;%=4.2
n=8;%=16.7
n=7;%=14.6

Kidney cancer: evidence review for non- pharmacological management of advanced
renal cell carcinoma FINAL (March 2026)

186



FINAL

Characteristic Cytoreductive nephrectomy+ Sunitinib alone (N
sunitinib (N = 70) = 48)
Location of metastases - Other n=12; % = 17.1 n=10; % =20.8

No of events

IMDC risk category - n=36;% =514 n=20;%=41.7
Intermediate-risk

No of events
IMDC risk category - High-risk n=34; % = 48.6 n=27;% =583

No of events

Outcomes

Survival

Outcome Cytoreductive nephrectomy+ sunitinib vs Sunitinib alone, , N2
=48,N1=70

Progression-free 1.13 (0.77 to 1.67)

survival

Hazard ratio/95% CI

Overall survival 0.96 (0.67 to 1.41)

Hazard ratio/95% CI

Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

Critical appraisal — ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables of
interest and limited reporting on missing data and protocol not
identified)

Directness Directly applicable

Yoshino, 2022

Bibliographic  Yoshino, Maki; Ishihara, Hiroki; Nemoto, Yuki; Nakamura, Kazutaka;

Reference Nishimura, Koichi; Tachibana, Hidekazu; Fukuda, Hironori; Toki, Daisuke;
Yoshida, Kazuhiko; Kobayashi, Hirohito; lizuka, Junpei; Shimmura,
Hiroaki; Hashimoto, Yasunobu; Tanabe, Kazunari; Kondo, Tsunenori;
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Takagi, Toshio; Therapeutic role of deferred cytoreductive nephrectomy in
patients with metastatic renal cell carcinoma treated with nivolumab plus
ipilimumab.; Japanese journal of clinical oncology; 2022; vol. 52 (no. 10);
1208-1214

Study details

Study type Retrospective cohort study

Study location Japan - five affiliated institutions (Tokyo Women’s Medical University
Hospital, Tokyo Women’s Medical University Adachi Medical Centre,
Saiseikai Kawaguchi General Hospital, Saiseikai Kurihashi Hospital and
Tokiwakai Joban Hospital).

Study dates  September 2016 and July 2021
Sources of Not reported

funding

Inclusion Patients with synchronous metastatic renal cell carcinoma received
criteria nivolumab plus ipilimumab as first-line therapy

Exclusion Patients whose duration of post-treatment follow-up was short (i.e. <1
criteria month) or whose clinical data were missing

Intervention(s) Upfront cytoreductive nephrectomy + nivolumab plus ipilimumab initiation

Comparator  No cytoreductive nephrectomy

Nivolumab plus ipilimumab + deferred cytoreductive nephrectomy

Outcome Overall survival
measures

Number of N =41
participants

Upfront cytoreductive nephrectomy + nivolumab plus ipilimumab initiation
N=21

No cytoreductive nephrectomy N=13

Nivolumab plus ipilimumab + deferred cytoreductive nephrectomy N=7

Duration of Median of 12.0 months (interquartile range: 7.0-21.0 months)
follow-up
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Loss to Not reported
follow-up

Methods of Survival was calculated using the Kaplan—Meier method and compared
analysis using the log-rank test.

Study arms

Upfront cytoreductive nephrectomy + nivolumab plus ipilimumab initiation (N =
21)

No cytoreductive nephrectomy (N = 13)
Nivolumab plus ipilimumab + deferred cytoreductive nephrectomy (N = 7)

Characteristics
Arm-level characteristics

Characteristic Upfront cytoreductive No cytoreductive Nivolumab plus
nephrectomy + nephrectomy (N ipilimumab + deferred
nivolumab plus =13) cytoreductive
ipilimumab initiation (N nephrectomy (N = 7)
=21)

% Female n=8; %= 38.1 nN=5;%=385 n=1;%=14.3

No of events

Age 64 (53.5 t0 69.5) 70 (56.510 69.5) 56 (47 to 64)
Median (IQR)

Primary RCC type - n =18 ; % = 85.7 nN=8;%=615 n=5;%=714
Clear-cell

carcinoma

No of events

Primary RCC type - n=3; % = 14.3 n=2;%=20 n=1;%=14.3
Non-clear-cell
carcinoma

No of events

Primary RCC type - n=2; % = 9.52 n=1;%=77 nN=0;%=0
Papillary renal cell
carcinoma

No of events
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Characteristic Upfront cytoreductive No cytoreductive Nivolumab plus
nephrectomy + nephrectomy (N ipilimumab + deferred
nivolumab plus =13) cytoreductive
ipilimumab initiation (N nephrectomy (N = 7)
=21)

Primary RCC type - n=1; % =4.76 n=1;%=77 n=1;%=14.3

Others

No of events
Primary RCC type-n=0;%=0 N=3;%=231 n=1;%=143
unknown

No of events

Location of n=3;%=14.3 n=1;%=7.7 n=1;%=14.3
metastases - Liver

No of events

Location of n=7;%=2333 n=0;%=0 n=1;%=14.3
metastases - bone

No of events

IMDC risk - n=14; % =66.7 nN=4;%=308 n=1;%=143
Intermediate

No of events
IMDC risk - Poor n=7:;%=333 n=9;%=69.2 n=5;%=714

No of events

IMDC risk - n=0;%=0 n=0;%=0 n=1:%=14.3
Unknown

No of events

Outcomes

Survival

Outcome Upfront No Nivolumab plus
cytoreductive cytoreductive ipilimumab +
nephrectomy + nephrectomy, , deferred
nivolumab plus N=13 cytoreductive
ipilimumab nephrectomy, , N =
initiation, , N = 21 7

Overall survival - nN=15;%=724 empty data n=7;%=100

Nivolumab plus ipilimumab
+ deferred cytoreductive
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Outcome Upfront No Nivolumab plus
cytoreductive cytoreductive ipilimumab +
nephrectomy + nephrectomy, , deferred
nivolumab plus N=13 cytoreductive
ipilimumab nephrectomy, , N =
initiation, , N = 21 7

nephrectomy vs. Upfront
cytoreductive
nephrectomy + nivolumab
plus ipilimumab initiation

No of events

Overall survival - empty data nN=8;%=582 n=7;%=100
Nivolumab plus ipilimumab

+ deferred cytoreductive

nephrectomy vs. No

cytoreductive

nephrectomy

No of events
Overall survival - Polarity - Higher values are better

Critical appraisal — ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable

You, 2011

Bibliographic  You, Dalsan; Jeong, In Gab; Ahn, Jin-Hee; Lee, Dae Ho; Lee, Jae-Lyun;

Reference Hong, Jun Hyuk; Ahn, Hanjong; Kim, Choung-Soo; The value of
cytoreductive nephrectomy for metastatic renal cell carcinoma in the era
of targeted therapy.; The Journal of urology; 2011; vol. 185 (no. 1); 54-9

Study details

Study type Retrospective cohort study
Study location Republic of Korea
Study dates  November 2006 to December 2009

Sources of Not reported
funding
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Inclusion Patients diagnosed with metastatic renal clear cell carcinoma
criteria
Patient with observable disease, and adequate haematological,
coagulation, hepatic, renal and cardiopulmonary function

Exclusion Non-clear cell type renal cell carcinoma

criteria
No evidence of residual disease due to complete nephrectomy and
metastasectomy

Intervention(s) Cytoreductive nephrectomy + targeted therapy

Comparator  Targeted therapy alone

Outcome Progression-free survival
measures
Overall survival

Number of N=78
participants
Cytoreductive nephrectomy + targeted therapy N=45

Targeted therapy alone N=33

Duration of Not reported
follow-up

Loss to Not reported
follow-up

Methods of Kaplan-Meier survival curves were used to estimate progression-free

analysis survival and overall survival, which were compared using the log-rank test.
Cox proportional hazards model estimates the prognostic significance of
each variable, including the Memorial Sloan-Kettering Cancer Centre
prognostic factors

Additional
comments
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Study arms

Cytoreductive nephrectomy + targeted therapy (N = 45)

Targeted therapy alone (N = 33)

Characteristics
Arm-level characteristics

Characteristic

% Female

No of events

Location of metastases -
Brain

No of events
Targeted agent - Sunitinib

No of events
Targeted agent - Sorafenib

No of events

Number metastatic sites -
One

No of events

Number metastatic sites -
Greater than 1

No of events
Liver metastasis - No

No of events
Liver metastasis - Yes

No of events

Cytoreductive nephrectomy +
targeted therapy (N = 45)

n=36;% =80
n=3;%=7

nN=34;%=76
n=11;% =24
n=30;% =67
n=15;% =33
n=43; % =96
nN=2;:%=4

Targeted therapy
alone (N = 33)
n=21;% =64
n=1;%=3
n=29; % =88
n=4;%=12
n=15; % =45
n=18; % =55
n=28;% =285
n=5;%=15
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Outcomes

Survival
Outcome Cytoreductive nephrectomy + targeted therapy vs Targeted
therapy alone, , N2 = 33, N1 =45

Progression-free 1.5 (0.7 to 3.5)
survival

Hazard ratio/95% CI
Overall survival 1.9 (0.9t04.3)

Hazard ratio/95% CI

Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

Critical appraisal —-ROBINS-I checklist

Question Answer

Risk of bias Serious

judgement (Analyses were not controlled for all confounding variables
of interest)

Directness Directly applicable
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Review 2 Systemic anti-cancer therapy then cytoreductive nephrectomy

Non-randomised controlled trials evidence

Bhindi, 2018

Bibliographic
Reference

Study details
Study type

Bhindi, B.; Habermann, E.B.; Mason, R.J.; Costello, B.A.; Pagliaro, L.C;
Thompson, R.H.; Leibovich, B.C.; Boorjian, S.A.; Comparative Survival
following Initial Cytoreductive Nephrectomy versus Initial Targeted Therapy
for Metastatic Renal Cell Carcinoma; Journal of Urology; 2018; vol. 200 (no.
3); 528-534

Retrospective cohort study

Study location United States - uses national clinical oncology (NCDB) database

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

2006 - 2013
Not reported

Diagnosis with kidney cancer between 2006 and 2013 with being
metastatic at the diagnosis

another prior cancer history, non RCC or unknown histology, missing vital
status or follow-up, a renal ablative procedure, inability to determine
cytoreductive nephrectomy (CN) status, missing time to surgery in patients
who underwent CN, missing time to targeted therapy (TT) in those who
received TT and no treatment (CN or TT) within 3 months of diagnosis

Intervention(s) Deferred cytoreductive nephrectomy - no information about the SACT

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Methods of
analysis

SACT alone
Overall survival

Deferred cytoreductive nephrectomy - 7526

SACT alone - not reported
Until death

Cohort characteristics were compared between groups using the Wilcoxon
rank sum test and the chi-square test. Factors associated with TT after
initial CN and CN after initial TT were evaluated in separate multivariable
Cox regression models. Overall survival was compared between the initial
CN and initial TT groups using Kaplan-Meier analysis and Cox regression
models with censoring at end of the study period or due to loss to follow-
up. To account for differences in baseline characteristics which may have
influenced the initial treatment selection authors used inverse probability of
treatment weighting (IPTW) based on the propensity to receive initial CN vs
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initial TT, which was in turn estimated by logistic regression. Additional
sensitivity analysis was also performed without assumptions to evaluate
the potential impact of unmeasured confounders on the study conclusion.

Additional The study does not report the number of participants in the SACT alone

comments arm and baseline data for the protocol relevant comparison arm (deferred
CN and SACT alone). Therefore, the baseline data extracted in EPPI is for
the overall participants included in the study.

Study arms
Deferred cytoreductive nephrectomy (N = 7520)

SACT alone (N = NR)

Characteristics
Study-level characteristics

Characteristic Study (N = 15068)
% Female n =4662 ; % = 30.9
Sample size
Age - <50 n=2456; % =16.3
Sample size
Age - 51-60 n =4629; % = 30.7
Sample size
Age - 61-70 n=4758; % =31.6
Sample size
Age ->70 n=23225;%=214
Sample size
TNM classification - cT1 n=2537;%=16.8
Sample size
TNM classification - cT2 n=3547 ; % = 23.5
Sample size
TNM classification - cT3 n=4406; % = 29.2
Sample size
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Characteristic Study (N = 15068)
TNM classification - cT4 n=1478; % =9.8
Sample size

TNM classification - cTx n=3100; % = 20.6
Sample size

Primary RCC type - Clear cell n=6374;%=42.3
Sample size

Primary RCC type - Non-clear cell n=1417 ;% =9.4
Sample size

Primary RCC type - RCC- unknown subtype n=7227; % =48.3
Sample size

Outcomes

Overall survival

Outcome Deferred cytoreductive nephrectomy vs SACT alone, , N2 =, N1 =
Overall survival 0.53 (0.46 to 0.6)

Hazard ratio/95% CI
Overall survival - Polarity - Lower values are better

Critical appraisal - ROBIS checklist

Question Answer

Risk of bias Serious
judgement Insufficient adjustment for confounders, limited reporting on missing
data and protocol not identified

Directness Directly applicable
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Bhindi, 2020

Bibliographic Bhindi, Bimal; Graham, Jeffrey; Wells, J Connor; Bakouny, Ziad; Donskov,

Reference Frede; Fraccon, Anna; Pasini, Felice; Lee, Jae Lyun; Basappa, Naveen S;
Hansen, Aaron; Kollmannsberger, Christian K; Kanesvaran, Ravindran;
Yuasa, Takeshi; Ernst, D Scott; Srinivas, Sandy; Rini, Brian |; Bowman,
Isaac; Pal, Sumanta K; Choueiri, Toni K; Heng, Daniel Y C; Deferred
Cytoreductive Nephrectomy in Patients with Newly Diagnosed Metastatic
Renal Cell Carcinoma.; European urology; 2020; vol. 78 (no. 4); 615-623

Study details

Study type Retrospective cohort study

Study location International mRCC Database Consortium (IMDC) databased used. This
covers 33 centres in Canada, the USA, Belgium, Denmark, Germany,
Greece, Italy, South Korea, Singapore, Japan, New Zealand, and Australia

Study dates  2006-2018
Sources of No funding received

funding

Inclusion first systemic therapy was sunitinib

criteria

Exclusion first treatment with sunitinib greater than12 months after diagnosis;

criteria unknown timings of deferred cytoreductive nephrectomy (CN); missing data

on confounding variables

Intervention(s) Deferred cytoreductive nephrectomy - followed by initial treatment with
sunitinib; median time to receive CN after sunitinib was 7.8 months.

Comparator  SACT alone - first-line treatment with sunitinib

Outcome Overall survival
measures

Number of Deferred CN arm - 85
participants

SACT alone arm - 651

Duration of Not reported - Median follow-up time for the survivors was 25 months (IQR
follow-up 10-49)

Methods of Baseline cohort characteristics were compared between groups using the

analysis Kruskal-Wallis and the chi-square tests for continuous and categorical
variables. Survival curves were plotted using the Kaplan-Meier method for
OS outcomes, and were compared using the log-rank test. Multivariable
Cox proportional hazards models were to adjust for the covariates for the
deferred CN vs sunitinib alone arms. Furthermore, sensitivity analyses was
carried out by using backward selection (with threshold for model inclusion
set at p < 0.05) and the change-of-estimate approach (whereby only
covariates that changed the main effect estimate by >10% were included)
as a variable reduction strategy. A sensitivity analysis for unmeasured

Kidney cancer: evidence review for non- pharmacological management of advanced
renal cell carcinoma FINAL (March 2026)

198



FINAL

covariates was also conducted to evaluates the joint magnitude of the
association between deferred CN and unmeasured confounders.

Adjusted confounder: age at diagnosis, sex, year of diagnosis, Karnofsky

performance status (>80 vs <80), IMDC risk group (intermediate vs poor
risk), clear cell versus non—clear cell histology, sarcomatoid
dedifferentiation, number of metastatic sites, and location of metastases

(lung, brain, liver, bone, and lymph node).

Additional Baseline data is reported for the overall participants included in the study
comments and not for the population subsets.
Study arms

Deferred cytoreductive nephrectomy (N = 85)

SACT alone (N = 651)

Characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Median (IQR)
Primary RCC type - Clear cell histology

Sample size
Primary RCC type - Sarcomatoid dedifferentiation

Sample size
Location of metastases - Brain

Sample size
Location of metastases - lung

Sample size
Location of metastases - Liver

Sample size
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61 (54 to 68)
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Characteristic Study (N = 1541)
Location of metastases - bone n=593; % =38
Sample size

Location of metastases - Nodal n=785;% =51
Sample size

Location of metastases - Other n=461; % =230
Sample size

Outcomes

Overall survival

Outcome Deferred cytoreductive nephrectomy vs SACT alone, , N2 = 85, N1
=651

Overall survival 0.45 (0.33 to 0.6)

Hazard ratio/95%
Cl

Overall survival - Polarity - Lower values are better

Critical appraisal - ROBIS checklist

Question Answer

Risk of bias Serious (Insufficient adjustment for confounders, limited reporting
judgement on missing data and protocol not identified)

Directness Directly applicable

Chakiryan, 2022

Bibliographic Chakiryan, Nicholas H; Gore, L Robert; Reich, Richard R; Dunn, Rodney L;

Reference Jiang, Da David; Gillis, Kyle A; Green, Elizabeth; Hajiran, Ali; Hugar, Lee;
Zemp, Logan; Zhang, Jingsong; Jain, Rohit K; Chahoud, Jad; Spiess,
Philippe E; Manley, Brandon J; Sexton, Wade J; Hollenbeck, Brent K;
Gilbert, Scott M; Survival Outcomes Associated With Cytoreductive
Nephrectomy in Patients With Metastatic Clear Cell Renal Cell Carcinoma.;
JAMA network open; 2022; vol. 5 (no. 5); e2212347

Study details

Study type Retrospective cohort study
Study location United States - Uses the National Clinical Data Base (NCDB)
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Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

January 2006 to December 2016
NR

clinical stage IV metastatic renal cancer at diagnosis; age of 18 to 100
years; availability of complete staging and demographic data; and receipt
of targeted therapy as first-line treatment

Diagnosis with clear cell renal cell carcinoma

NCDB codes indicated that the patient was treated on an experimental or
blinded clinical trial protocol; data were missing on distance from the
patient’s residence to the treating facility; if The International Metastatic
Renal Cell Carcinoma Database risk score were not available in the NCDB,
and available data points are not adequate to calculate this score directly

Intervention(s) Deferred Cytoreductive nephrectomy (CN) - median time to nephrectomy

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Methods of
analysis

Additional
comments

after the first-line systemic therapy was 23 days with inter-quartile range of
68 t0193 days; type of SACT not reported in the paper

First line SACT only i.e no CN
Overall survival

Overall - 12766
Deferred CN - 612

SACT alone - 7761
From the date of diagnosis to death or censoring at last follow-up

Patients were stratified according to the CN status. Wilcoxon rank sum
testing was used to compare continuous variables, and the x2 test of
independence was used to compare categorical variables. Kaplan-Meier
estimates were used to generate survival functions. Propensity score
matching carried out. Univariable analysis was repeated in the post-
matching cohorts to assess for balance between groups.

Subgroup analysis was conducted for each of the 3 methods (multivariable
Cox proportional hazards regression, propensity score matching, and
instrumental variable analysis). The results for OS outcome were extracted
using the subgroup analysis using multivariable Cox regression model.

Adjusted covariates: age, sex, race, Charlson-Deyo score, facility type,
year of diagnosis, cT stage, cN stage, and cytoreductive nephrectomy
status

Study included 12, 766 participants in total with 5,005 in the CN arm and
7,761 in no CN arm. The protocol relevant outcomes were extracted from
the subset of the CN arm who received delayed CN compared to no CN
arm (612 vs. 7,761) . However, the baseline data was not reported for this
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subset but as an overall for the participants who had received cytoreductive
nephrectomy and was extracted (5,005 and 7,761).

Study uses and reports the protocol relevant outcomes based on both
multiple-cox regression and propensity score matching model. The
extracted results came from the propensity score matching model.

Study arms
Cytoreductive nephrectomy (N = 5005)
Deferred Cytoreductive nephrectomy - 612

SACT alone (N =7761)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive nephrectomy (N =
5005)

% Female n=1540; % = 31

Sample size

Age 61 (54 to 67)

Median (IQR)

TNM classification - n=887;%=18

cT1

Sample size

TNM classification - n=1721;% =34

cT2

Sample size

TNM classification - n=2049; % = 41

cT3

Sample size

TNM classification - N=348 ;% =7

cT4

Sample size

Kidney cancer: evidence review for non- pharmacological management of advanced

SACT alone (N =
7761)

n=2482; % =32

65 (57 to 72)

n=2295; % =30

n=2213;% =29

n=2101; % =27

n=1152; % =15
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Outcomes
Overall Survival

Outcome Cytoreductive nephrectomy vs SACT alone, , N2 = 612,
N1 =7716

Overall survival 0.39 (0.36 to0 0.43)

Deferred cytoreductive

nephrectomy

Hazard ratio/95% CI
Overall survival - Polarity - Lower values are better

Critical appraisal - ROBIS checklist

Question Answer

Risk of bias Serious

judgement (Insufficient adjustment for confounders, limited reporting on
missing data and protocol not identified)

Directness Directly applicable

Day, 2016

Bibliographic Day, D; Kanjanapan, Y; Kwan, E; Yip, D; Lawrentschuk, N; Davis, | D; Azad,

Reference A A; Wong, S; Rosenthal, M; Gibbs, P; Tran, B; Benefit from cytoreductive
nephrectomy and the prognostic role of neutrophil-to-lymphocyte ratio in
patients with metastatic renal cell carcinoma.; Internal medicine journal; 2016;
vol. 46 (no. 11); 1291-1297

Study details

Study type Retrospective cohort study
Study location Australia - locally conducted at four Australian hospitals
Study dates  January 2006 - December 2012

Sources of Institute of Health and Biomedical Innovation of Queensland University of

funding Technology

Inclusion Patients with metastatic disease at diagnosis (de novo mRCC) and with

criteria complete information on survival and treatment data, neutrophil-to-
lymphocyte ratio and other preoperative variables were included

Exclusion Patients who had received systemic therapy before 1 January 2006 were

criteria excluded

Intervention(s) Cytoreductive nephrectomy who had received first-line systemic therapy.
All participants received cytoreductive nephrectomy within 3 months of the
diagnosis
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Methods of
analysis

Additional
comments

Study arms

SACT alone i.e., no cytoreductive nephrectomy. (76 out of 91 received
sunitinib, others received pazopanib, everolimus, bevacizumab, interferon
and temsirolimus — treatment combinations unclear).

Overall survival

Overall - 91

e Cytoreductive nephrectomy arm - 46
e No Cytoreductive nephrectomy arm - 45

Subset receiving SACT

e Cytoreductive nephrectomy arm - 42
e No Cytoreductive nephrectomy arm (SACT alone) - 34

NR

Descriptive statistics were used to summaries patient characteristics.
Survival analyses were performed by calculating hazard ratios using the
Cox proportional hazards model. Median survival was determined using the
Kaplan—Meier method. Comparisons between groups were made using
Fisher’s exact test. Univariate analysis was used to determine the
statistically significant factors for the overall survival.

Adjustment was carried out for: Cytoreductive nephrectomy (CN), MSKCC
risk classification, neutrophil-to-lymphocyte ratio, histology and systemic
treatment.

Study included 91 participants in total. The protocol relevant outcomes
were extracted from the subset of participants who had the history of
receiving systemic therapy with or without cytoreductive nephrectomy (42
and 34 participants). However, the baseline data was not reported for this
subset but as an overall for the participants who had or not had
cytoreductive nephrectomy (46 and 45).

Cytoreductive nephrectomy (N = 46)

No Cytoreductive nephrectomy (N = 45)
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Characteristics
Arm-level characteristics

Characteristic Cytoreductive No Cytoreductive
nephrectomy (N = 46) nephrectomy (N = 45)

Age (years) 59 (NR to NR) 64.6 (NR to NR)

Median (IQR)

Intervention subtype - Nn=33;%=72 N=34;%=76

Sunitinib

Sample size

Intervention subtype - nN=4;%=9 n=0;%=0

Pazopanib

Sample size

Intervention subtype - n=0;%=0 n=4;%=9

Everolimus

Sample size

Intervention subtype - nN=2;%=4 nN=0;%=0

Bevacizumab

Sample size

Intervention subtype - nN=2;%=4 n=0;%=0

Interferon

Sample size

Intervention subtype - n=1;%=2 nN=0;%=0

Temsirolimus

Sample size

Primary RCC type - Clearcell n=37; % =80 n=27;% =60
histology

Sample size

Primary RCC type - Non-clear n=6; % =13 n=5;% =11
cell histology

Sample size
Primary RCC type -unknown n=3;%=7 n=13;% =29

Sample size
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Outcomes
Overall survival

Outcome Cytoreductive nephrectomy vs No Cytoreductive nephrectomy, , N2
=42,N1=34

Overall survival 0.41 (0.19 to 0.6)

Hazard
ratio/95% ClI

Overall survival - Polarity - Lower values are better
Critical appraisal - ROBIS checklist

Question Answer

Risk of Serious

bias (No adjustment for confounders or matching undertaken. Limited

judgement information about missing data or inclusion criteria. No protocol
identified so unable to fully assess bias in selection of reported result.)

Directness Directly applicable

Dragomir, 2022

Bibliographic Dragomir, A.; Nazha, S.; Tanguay, S.; Breau, R.H.; Bhindi, B.; Rendon, R.A;;

Reference Kapoor, A.; Hotte, S.J.; Basappa, N.; Fairey, A.; So, A.l.; Kollmannsberger,
C.; Finelli, A.; Hansen, A.; Canil, C.; Heng, D.; Lattouf, J.-B.; Bjarnason, G.;
Power, N.; Pouliot, F.; Wood, L.A.; Outcomes of Cytoreductive Nephrectomy
for Patients with Metastatic Renal Cell Carcinoma: Real World Data from
Canadian Centers; European Urology Focus; 2022; vol. 8 (no. 6); 1703-1710

Study details

Study type Retrospective cohort study

Study location Canada - Data retrieved from the Canadian Kidney Cancer information
system (CKCis)

Study dates  January 2011 and April 2020
Sources of None

funding
Inclusion Diagnosis of RCC was made on the basis of histopathological evaluations;
criteria patients with synchronous disease (i.e, metastases found 3 months before

or within 6 months after the primary tumour diagnosis); treated (with
cytoreductive nephrectomy (CN) or/and systemic therapy (ST)) within 12
months of the initial RCC diagnosis

Edit: IMDC intermediate or high risk
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Exclusion patients who had indolent metastatic disease
criteria

Intervention(s) Deferred Cytoreductive nephrectomy after systemic therapy

Comparator  Systemic therapy alone (overall across the study, 51% had sunitinib, others
had pazopanib, ipilimumab / nivolumab combination, or other).

Outcome Overall survival
measures

Number of Overall n= 325
participants

Intervention arm (CN) - 73

Comparator arm (SACT alone) - 252

Duration of Earliest date of death, loss to follow-up, or the end of the study period (April
follow-up 2020)

Methods of Frequency and percentage for categorical variables and as the median with

analysis interquartile range for continuous variables; Chi-square test or Fisher’s
exact test for categorical variables for categorical variables; non-parametric
Wilcoxon rank-sum test was used for continuous variables. Kaplan Meier
curve analysis was performed to estimate OS from the index date until
death (any causes) or loss to follow-up. A log-rank test was used to
evaluate differences in overall survival. Uses IPTW to account for the
differences in the distribution among baseline characteristics.

Adjusted confounders: Age, sex, sites and number of organs for
metastasis, cell histology, IMDC risk and Charlson comorbidity index

Additional
comments

Study arms
Cytoreductive nephrectomy (N = 73)
After SACT

SACT alone (N = 252)

Characteristics
Arm-level characteristics

Characteristic Cytoreductive SACT alone
nephrectomy (N=73) (N =252)
% Female n=19; % =26 n=184; % =
27
Sample size
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Characteristic

Age (Years (IQR))

Median (IQR)
Intervention subtype - Sunitinib

Sample size
Intervention subtype - Pazopanib

Sample size
Intervention subtype - Ipilimumab/nivolumab

Sample size

Intervention subtype - Others
Nivolumab, everolimus, pembrolizumab,
temsirolimus, atezolizumab, axitinib, lenvatinib

Sample size
Primary RCC type - Clear-cell RCC

Sample size
Location of metastases - lung

Sample size
Location of metastases - bone

Sample size
Location of metastases - Brain

Sample size
Location of metastases - Adrenal gland

Sample size
Location of metastases - Liver

Sample size
Location of metastases - Lymph nodes

Sample size

Cytoreductive
nephrectomy (N = 73)

62 (55 to 68)

n=52;:%=71.2

n=8;%=11

n=3;%=4.1

n=10; % =137

n=61; %=283.6

n=39;%=534

n=14;%=19.2

N=2;%=27

n=10;% =13.7

n=9;%=12.3

n=28;%=38.4

SACT alone
(N = 252)

64 (57 to 70)

n=121;%=
48
n=52;%=
20.6
n=57;%=
22.6
n=22;%=
8.8
n=169 ; % =
67.1
n=135;% =
53.6

n=66 ;%=
26.2
nN=16;% =
6.4

nN=29; %=
11.5
n=41;% =
16.3
n=104 ;% =
41.3
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Outcomes
Overall Survival

Outcome Cytoreductive nephrectomy vs SACT alone, , N2 =73, N1 = 252
Overall survival 0.41 (0.28 to0 0.6)

Hazard ratio/95% CI
Overall survival - Polarity - Lower values are better

Critical appraisal - ROBIS checklist

Question Answer

Risk of bias Serious

judgement (No adjustment for confounders or matching undertaken. Limited
information about missing data or inclusion criteria. No protocol
identified so unable to fully assess bias in selection of reported
result.)

Directness Directly applicable

Fransen van de Putte, 2023

Bibliographic Fransen van de Putte, Elisabeth E; van den Brink, Luna; Mansour,

Reference Mohamed A; van der Mijn, Johannes C; Wilgenhof, Sofie; van Thienen,
Johannes V; Haanen, John B A G; Boleti, Ekaterini; Powles, Thomas;
Zondervan, Patricia J; Graafland, Niels M; Bex, Axel; Indications and
Outcomes for Deferred Cytoreductive Nephrectomy Following Immune
Checkpoint Inhibitor Combination Therapy: Can Systemic Therapy be
Withdrawn in Patients with No Evidence of Disease?.; European urology
open science; 2023; vol. 55; 15-22

Study details

Study type Retrospective cohort study

Study location Four European centres; two in Netherlands and two in England
Study dates  March 2019 - June 2022

Sources of No funding received

funding
Inclusion Biopsy-confirmed synchronous metastatic renal cell carcinoma; receiving
criteria first-line ipilimumab-nivolumab

Intervention(s) Deferred cytoreductive nephrectomy
Comparator SACT alone - receiving first-line ICI therapy (ipilimumab-nivolumab)

Outcome Cancer-specific survival
measures
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Number of Deferred cytoreductive nephrectomy - 19

participants
SACT alone - 7

Duration of 3 years

follow-up

Loss to No loss to follow up

follow-up

Methods of Kaplan-Meier data for disease-free survival, progression-free survival, and

analysis cancer-specific survival were compared between IMDC risk groups and
between modalities using log-rank tests

Additional Study included 125 participants in total. The protocol relevant outcomes

comments were extracted from the subset of participants who had near complete or
complete response to at the metastatic site (a >80% reduction in the
cumulative metastatic volume) with or without cytoreductive nephrectomy
(19 and 7 participants). However, the baseline data was not reported for
this subset but as an overall for the participants who had or not had
cytoreductive nephrectomy (23 and 7).

Study arms

Deferred Cytoreductive nephrectomy (N = 23)
SACT (N=7)

Characteristics

Arm-level characteristics

Characteristic Deferred Cytoreductive SACT (N
nephrectomy (N = 23) =7)

% Female n=10;% =43 n=3;%
=42

Sample size

Age 62 (10) 71 (12)

Mean (SD)

Primary RCC type - Papillary type 2 nN=0;%=0 n=1;%
=14

Sample size

Primary RCC type - Clear cell RCC with n=1;%=4 n=1;%

sarcomatoid variant =14

Sample size

Primary RCC type - Clear cell RCC with n=0;%=0 n=0;%

other variant =0

Sample size
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Characteristic Deferred Cytoreductive SACT (N
nephrectomy (N = 23) =7)

Primary RCC type - Poorly differentiated n=0;%=0 n=1;%
=14

Sample size

Primary RCC type - clear cell RCC n=21;%=92 n=4;%
=57

Sample size

Primary RCC type - Sarcomatoid n=1;%=4 n=0;%
=0

Sample size

Baseline performance status - 0 () n=12; % =52 n=2;%

ECOG performance status =29

Sample size

Baseline performance status -1 () n=9;% =39 n=5;%

ECOG performance status =71

Sample size

Baseline performance status - 2 2 n=1;%=4 =0;%

ECOG performance status =0

Sample size

Baseline performance status - Unknown n=2;%=9 n=0;%

ECOG performance status =0

Sample size

Outcomes

Cancer specific mortality

Outcome Deferred Cytoreductive nephrectomy,, N= SACT,,N=7
19

Cancer specific n=15;% =80 N=7;%=

mortality 100

At 3 years

No of events
Cancer specific mortality - Polarity - Lower values are better
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Critical appraisal - ROBIS checklist

Question Answer

Risk of Serious

bias (No adjustment for confounders or matching undertaken.

judgement Limited information about missing data or inclusion criteria. No
protocol identified so unable to fully assess bias in selection of
reported result.)

Directness Directly applicable

Hatakeyama, 2021

Bibliographic Hatakeyama, Shingo; Naito, Sei; Numakura, Kazuyuki; Kato, Renpei;

Reference Koguchi, Tomoyuki; Kojima, Takahiro; Kawasaki, Yoshihide; Kandori, Shuya;
Kawamura, Sadafumi; Tsushima, Eiki; Nishiyama, Hiroyuki; Ito, Akihiro;
Kojima, Yoshiyuki; Habuchi, Tomonori; Obara, Wataru; Tsuchiya, Norihiko;
Ohyama, Chikara; Impact of cytoreductive nephrectomy in patients with
primary metastatic renal cell carcinoma receiving systemic tyrosine kinase
inhibitor therapy: A multicenter retrospective study.; International journal of
urology : official journal of the Japanese Urological Association; 2021; vol.
28 (no. 4); 369-375

Study details

Study type Retrospective cohort study

Study location Japan - Michinoku Japan Urological Cancer Study Group database
Study dates  January 2008 - November 2019

Sources of Japan Society for the Promotion of Science

funding

Inclusion Patients with primary metastatic RCC initially treated with frst-line sunitinib,
criteria sorafenib, axitinib, and pazopanib were included

Exclusion Treatment with frst-line interferon, mammalian target of rapamycin

criteria inhibitors, immunotherapy, or chemotherapy; a period from diagnosis to

first treatment (TKls or immediate CN) of more than 3 months; a period of
surveillance after immediate CN of more than 3 months; a follow-up period
from the first treatment of less than 3 months; and missing data on
confounder variables

Intervention(s) Deferred cytoreductive nephrectomy - after receiving tyrosine kinase
inhibitors (TKI); Median time to CN was 5.1 months with inter-quartile range
of 3.5-6.3 months

Comparator SACT alone - TKI
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Outcome Overall survival
measures

Number of Overall n= 171
participants

Deferred CN - 39

SACT only - 132

Duration of Until death
follow-up

Methods of Quantitative variables were expressed as median values with IQRs;

analysis intergroup difference was tested using Student’s t-test or the Mann-—
Whitney U-test to compare continuous variables; Fisher’s exact test or the
chi-squared test was used to compare categorical variables; and OS from
the initial treatment until death was estimated using Kaplan—Meier curves
and the log rank test.

Uses inverse probability of treatment weighting (IPTW) -adjusted Cox
regression analysis.

Adjusted confounders - age, sex, performance status, number of IMDC
risk factors, clinical stage (cT3b—4), and number of metastatic organs

Study arms
Deferred cytoreductive nephrectomy (N = 39)

SACT (N =132)
Characteristics
Arm-level characteristics

Characteristic Deferred cytoreductive SACT (N =
nephrectomy (N = 39) 132)

% Female n=17;% =44 N=32;%=
24

Sample size

Age 67 (62 to 72) 67 (61 to 76)

Median (IQR)

Intervention subtype - Sunitinib n=17;% =44 n=65; %=
49

Sample size

Intervention subtype - Sorafenib n=2;%=5.2 n=16;% =
12

Sample size
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Characteristic

Intervention subtype - Axitinib

Sample size
Intervention subtype - Pazopanib

Sample size
TNM classification - T1-2

Sample size
TNM classification - T3a

Sample size
TNM classification - T3b-4

Sample size
TNM classification - Unknown

Sample size
Location of metastases - lung

Sample size

Location of metastases - Distant
lymph node

Sample size
Location of metastases - bone

Sample size
Location of metastases - Liver

Sample size
Location of metastases - Adrenal

Sample size
Location of metastases - Brain

Sample size

Deferred cytoreductive
nephrectomy (N = 39)

n=19; % =49
n=1;%=26
n=14; % =36
n=8;% =21
Nn=17;% =44
n=0;%=0
n=23;% =259
n=11;% =28
n=14; % =36
n=3;%=8
n=1;%=3
nN=2;%=5

Location of metastases - Pancreas n=0;% =0

Sample size

SACT (N=
132)
n=47 ;% =
36
n=4;%=3
n=32;%=
24
n=34;%=
26
n=63;%=
48
nN=3;%=2
nN=77;%=
58

n=49 ;%=
37
n=38;%=
29
n=23;%=
17
n=16;% =
12
nN=9;%=7
n=5;%=4
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Characteristic

Location of metastases - Others

Sample size

Location of metastases - Nonclear
histology

Sample size
Baseline performance status

Sample size

Outcomes

Overall survival

Outcome

Overall survival
deferred cytoreductive nephrectomy
vs. SACT alone

Hazard ratio/95% CI

Deferred cytoreductive SACT (N=

nephrectomy (N = 39) 132)

n=8;%=21 N=46; %=
35

N=3;%=7.7 nN=21;%=
16

n=NR; % =NR n=NR; %=
NR

Deferred cytoreductive nephrectomy vs SACT, ,
N2 = 39, N1 =132

0.34 (0.2 to 0.61)

Overall survival - Polarity - Lower values are better

Critical appraisal - ROBIS checklist

Question Answer

Risk of bias judgement Moderate

(Insufficient adjustment for confounders)

Directness Directly applicable
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Appendix E — Forest plots

Review H1: Upfront cytoreductive nephrectomy (CN) vs. deferred CN

Survival outcomes

Figure 1. Progression-free survival, <5 years - Clear cell - Randomised
controlled trial

Hazard ratio Hazard ratio
Study or Subgroup log[HR] ~ SE  Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bex 2018 0127833 0228226 665% 114[073 178
Shen 2023 0644357 0321404 335% 190[101,358]
Total 100.0% 1.35[0.94, 1.95]
Test for overall effect: Z = 1.62 (P = 0.11) 001 01 y 0 100
Test for subgroup differences: Mot applicable Favours upfront CN Favours deferred CN

Heterogeneity: Chi# = 1.72, df =1 (P = 0.19); I? = 42%

Figure 2. Overall survival, <5 years - Clear cell population - Randomised
controlled trial

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Bex 2015 0.562119 0262126 638% 1.75[1.05,293] -
Shen 2023 0.205795 0348019 362% 1.23[062,243] m
Total 100.0% 1.54[1.02,2.32] ’
Test for overall effect: Z = 2.07 (P = 0.04) 001 01 ; 10 100
Test for subgroup differences: Not applicable Favours upfront CN Favours deferred CN

Heterogeneity: Chi* = 0.67, df = 1 (P = 0.41); I* = 0%
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Figure 3. Overall survival, <5 years - Mixed population — Non-randomised
controlled trial

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Clear cell
Bhindi 2018 - Clear cell -0.494295 0029068 16.9% 0.61[0.58 , 0.65] "
Ghatalia 20223 0 0140836 149% 1.00[0.76 ,1.32] -+
Singla 2020b 1.386294 1.048712 1.9% 4.00[0.51, 31.24] —
Stroup 2013¢ 2073172 1.043792 2.0% 7.95[1.03, 61.50]
Subtotal (Waldd) 35.8% 1.00 [0.57 , 1.75] 4

Test for overall effect: Z=0.01 (P =0.99)
Heterogeneity: Tau® (DL®) = 0.18; Chi* = 20.90, df = 3 (P = 0.0001); I* = 86%

4.1.2 Mixed
Bhindi 2020f 0653926 014922 14.7% 1.92[1.44 258 -
Gunenc 20249 0.916291 0635546  4.4% 0.40[0.12 , 1.39] —_—t
Macleod 2018h 0662688 0.135065 15.1% 0.52[0.40 , 0.67] -
Meagher 2024 0.398776 0192586 13.5% 1.49[1.02,2.17] -
Subtotal (Waldd) 47.7% 0.95 [0.43 , 2.09] <

Test for overall effect: Z=0.12 (P =0.90)
Heterogeneity: Tau® (DL®) = 0.55; Chi* = 49.63, df = 3 (P < 0.00001); I* = 94%

4.1.3 Non clear cell

Bhindi 2018 - Non clear cell  -0.314711 0.069372 16.5% 0.73[0.64 , 0.84] =
Subtotal 16.5% 0.73 [0.64 , 0.84] ]
Test for overall effect: Z = 4.54 (P < 0.00001)

Heterogeneity: Not applicable

Total (Waldd) 100.0% 0.94[0.70, 1.28] Y
Test for overall effect: Z = 0.38 (P = 0.71) 01 o1 ] 30 10
Test for subgroup differences: Chi*=1.49, df=2 (P=047), F=0% Favours upfront CN Favours deferred CN

Heterogeneity: Tau® (DL®) = 0.14; Chi* = 99.97, df = & (P < 0.00001); I* = 92%

Footnotes

aFollow-up was not reported

bivedian follow-up was 14.7 months

thedian follow-up was 4.6 months (sunitinib); 22.8 months (sunitinib + CN)
dCI calculated by Wald-type method.

eTau® calculated by DerSimonian and Laird method.

fMedian follow-up was 25 months

dmedian follow-up was 21 months

hiedian follow-up was 12 months
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Figure 4. Cancer specific survival, <5 years - Clear cell population - Non-
randomised controlled trial

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Meagher 2024 0.71295 0214526 95.7% 2.04[1.34,3.11] .
Stroup 20133 1.966113 1.017617 43% 714[097,52.49]
Total 100.0% 2.15[1.43,3.25] ‘
Test for overall effect: Z = 3 65 (P = 0.0003) 061 01 1 0 100
Test for subgroup differences: Mot applicable Favours upfront CN Fawvours deferred CN

Heterogeneity: Chi*=1.45, df=1 (P=023); I*=31%
Footnotes

aMedian follow-up was 4.6 months (sunitinib); 22.8 months (sunitinib + CN)

Figure 5. Mortality, <5 years - Mixed population - Non-randomised controlled
trial

Cytoreductive nephrectomy before SACT  Cytoreductive nephrectomy after SACT Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Takemura 20243 43 327 1 40 666% 526[0.74,37.17] —a—
Yoshino 2022b 5 21 0 7 33.4% 4.73[0.30,74.71] ——
Total 348 47 100.0% 5.08[1.03, 25.03] -
Total events 49 1
Test for overall effect: Z = 2.00 (P = 0.05) 001 01 1 10 100
Test for subgroup differences: Not applicable Favours upfront CN Favours deferred CN

Heterogeneity: Chi? = 0.00, df =1 (P =0.85); 1= 0%
Footnotes

a)edian follow-up was 12 months
bCanverted from 'overall survival' reporied as events; median follow-up was 12.0 months

All other outcomes

Figure 6. Adverse Events grade 2 3 (Clavien Dindo) - Clear cell population -
Non-randomised controlled trial

Cytoreductive nephrectomy before SACT  Cytoreductive nephrectomy after SACT Risk ratio Risk ratio
Study or Subgroup Events Total Events Total IV, Fixed, 85% CI IV, Fixed, 95% CI
Patel 2016 0 27 6 21 006[000,102] +—J—
Test for subgroup differences: Not applicable 0.01 0.1 1 10 100
Favours upfront CN Favours deferred CN

Figure 7. Duration of hospital stay (days) - Clear cell - Randomised controlled

trial
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Mean difference Mean difference
Study or Subgroup MD SE IV, Fixed, 95% CI IV, Fixed, 95% CI
De Bruijn 20193 1 1.198278 1.00[-1.35, 3.39]
Test for subgroup differences: Not applicable 10+ 0 z 10
Favours upfront CN Favours deferred CN

Footnotes
dPublications from the SURTIME study

Figure 8. Adverse Events grade 2 3 (Clavien Dindo) - Clear cell population -
Non-randomised controlled trial

Cytoreductive nephrectomy before SACT  Cytoreductive nephrectomy after SACT Risk ratio Risk ratio
Study or Subgroup Events Total Events Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Patel 2016 0 27 6 21 0.05[000,1.02] +—J—
Test for subgroup differences: Not applicable 001 0.1 1 10 100
Favours upfront CN Favours deferred CN

Figure 9. Duration of hospital stay (days) - Clear cell - Non-randomised
controlled trial

Mean difference Mean difference
Study or Subgroup MD SE IV, Fixed, 85% CI IV, Fixed, 95% CI
Patel 2016 25 1.883506 -2.50[-6.19,1.19] B
Test for subgroup differences: Not applicable _1: 0 5 0 5 1:0
Favours upfront CN Favours deferred CN

Review H1: Upfront cytoreductive nephrectomy (CN) vs. systemic anti-cancer
therapy (SACT) alone

Survival outcomes

Figure 10. Progression-free survival, <5 years - Clear cell - Randomised
controlled trial

Hazard ratio Hazard ratio
Study or Subgroup  log[HR] ~ SE IV, Fixed, 95% Cl IV, Fixed, 95% CI
Méjean 20182 -0199671 0102165 0.82 [067 . 1.00] *
Test for subgroup differences: Not applicable 001 01 1 100
Favours upfront CN Favours SACT alone

Footnotes
ahedian follow-up was 50.9 months; publications from the CARMENA study
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Figure 11. Progression-free survival, <5 years - Clear cell - Non-randomised

controlled trial

Hazard ratio Hazard ratio
Study or Subgroup  log[HR] SE  Weight IV, Random, 95% CI IV, Random, 95% CI
Hara 20232 -0.897469 0.412482 281% 0.41[0.18, 0.91] om
Xu 20190 0.122218 0197501 43.7% 1.13[0.77 , 1.66] -
You 2011¢ -0.405465 0.410578 28.2% 0.67 [0.30 , 1.49] —m|
Total (Waldd) 100.0%  0.73[0.39, 1.27] 7
Test for overall effect: Z = 0.98 (P = 0.33) 001 01 ; 0 100
Test for subg roup differences: Not applicable Favours Upr'ClI"IT CN Favours SACT alone

Heterogeneity: Tau? (DL€) = 0.20; Chi# = 5.54, df = 2 (P = 0.06); I? = 4%

Footnotes

aMedian follow-up was 15.7 months

blast day of follow-up (8th July 2018)

CFollow-up not reported

dCl calculated by Wald-type method.

€Tau® calculated by DerSimonian and Laird method.

Figure 12. Overall survival, <5 years - Clear cell population - Randomised
controlled trial

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Méjean 20218 -0.030459 0.104511 0.97[0.79,1.19] *
Test for subgroup differences: Not applicable 001 01 p 0 100
Favours upfront CN Favours SACT alone

Footnotes
apMedian follow-up was 36.6 months; publications from the CARMENA study

Figure 13. Cancer specific survival, <5 years - Clear cell population - Non-
randomised controlled trial

Hazard ratio Hazard ratio
Study or Subgroup  log[HR] ~ SE IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Stroup 20134 2319442 0739008 010[002,042] —Jl—
Test for subgroup differences: Not applicable 001 01 1 10 100
Favours upfront CN Favours SACT alone

Footnotes
aledian follow-up was 4.6 months (sunitinib): 22.8 menths (sunitinib + CN)
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Figure 14. Overall survival, <5 years - Clear cell/mixed population - Non-
randomised controlled trial

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Random, 95% CI IV, Random, 95% CI
4.3.1 Clear cell
Chakiryan 20228 -0.693147 0.020419 13.3% 0.50[0.48 , 0.52] Ll
Ghatalia 20220 0182322 008124 124% 0.83[0.71, 0.98] =
You 2011¢ -0.641854 0.398981 4.5% 0.53[0.24 , 1.15] —
Subtotal (Waldd) 30.1% 0.62 [0.40, 0.96] ’

Test for overall effect: Z = 2.15 (P = 0.03)
Heterogeneity: Tau® (DLe) = 0.12; Chi* = 37.19, df = 2 (P < 0.00001); IF = 95%

4.3.2 Mixed
Bakouny 2023 0.494296 0.200575  8.9% 1.64 [1.11 , 2.43)] -
Bhindi 20200 0512824 0.064112 127%  0.60[0.53, 0.68] -
Choueiri 2011h 0385662 0.195534 91%  0.68[0.46, 1.00] ]
de Groot 20160 -0.494296 0.206181  8.7%  0.61[0.41,0.91] .
Dragomir 20228 0.430783 0.116195 11.4%  0.65[0.52, 0.82] -
Hara 2023i 1576003 0.571651  26%  0.21[0.07, 0.63]

Manley 20170 -0.941609 0.265029 7.1%  0.39[0.23, 0.66] —

Xu 2019i -0.040822 0.189817  9.2%  0.95[0.66, 1.39] ~+
Subtotal (Waldd) 69.9%  0.68[0.53, 0.89] ¢

Test for overall effect: Z = 2.83 (P = 0.005)
Heterogeneity: Tau? (DL€) = 0.10; Chi? = 34.99, df = 7 (P < 0.0001); 12 = 80%

4.3.3 Non clear cell

Subtotal Not estimable
Test for overall effect: Not applicable

Heterogeneity: Not applicable

Total (Waldd) 100.0%  0.67 [0.54,0.82] ¢
Test for overall effect: Z = 3.91 (P < 0.0001) 001 01 y 0 100
Test for subgroup differences: Chi2 = 0.15, df = 1 (P = 0.70), 12 = 0% Favours upfront CN Favours SACT alone

Heterogeneity: Tau® (DL&) = 0.08; Chi® = 93.37, df = 10 (P < 0.00001); I* = 89%

Footnotes

aMedian follow-up was 36.0 months
bFollow-up was not reported
CFollow-up not reported

dCl calculated by Wald-type method.
eTau® calculated by DerSimonian and Laird method.
fiedian follow-up was 12 months
OMedian follow-up was 25 months
hivedian follow-up was 16.3 months
iMedian follow-up was 15.7 months
iLast day of follow-up (8th July 2018)
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Figure 15. Overall survival, >5 years - Mixed population - Non-randomised
controlled trial

Hazard ratio Hazard ratio
Study or Subgroup  log[HR] ~ SE  Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Hatakeyama 20212 -0463734 020157 217% 063[042,093] -
Poprach 2020P -0592397 0106262 783% 055[045,068] [
Total 100.0% 0.57 [0.47 , 0.68] ¢
Test for overall effect: Z = 6.00 (P < 0.00001) 0l 01 1 10 100
Test for subgroup differences: Not applicable Favours upfront CN Favours SACT alone

Heterogeneity: Chiz = 0.32, df=1 (P = 0.57) 17 = 0%

Footnotes
aExact follow-up period was not reported
bFollow-up was not reported

Figure 16. Mortality, <5 years - Mixed population - Non-randomised controlled
trial

Cytoreductive nephrectomy before SACT SACT only Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Woeight IV, Fixed, 95% CI IV, Fixed, 95% CI
Takemura 20243 43 327 107 440 899% 0.54[0.39,0.75] | |
Yoshino 20220 51 pal 5 13 101% 0.74[0.28,1.95]
Total 348 453 100.0% 0.56 [0.41,0.76] ‘
Total events: 49 12
Test for overall effect: Z = 3.72 (P = 0.0002) 0.01 041 1 10 100
Test for subgroup differences: Not applicable Favours upfront CN Favours SACT alone

Heterogeneity: Chi# = 0.37, df =1 (P = 0.54); I = 0%

Footnotes
dedian follow-up was 12 months
bConverted from 'overall survival' reported as events; median follow-up was 12.0 months

All other outcomes

Figure 17. Adverse Events grade 2 3 - Mixed population - Randomised

controlled trial

Cytoreductive nephrectomy before SACT SACTonly Risk ratio Risk ratio
Study or Subgroup Events Total Events Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Méjean 20188 61 186 9 213 0.77[0.59, 0.99] *
Test for subgroup differences: Not applicable 0_61 0?1 1 1:0 160
Favours upfront CN Favours SACT alone

Footnotes
aMedian follow-up was 50.9 months; publications from the CARMEMNA study
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Figure 18. Adverse Events grade 2 3 - Mixed population - Non-randomised
controlled trial

Cytoreductive nephrectomy before SACT ~ SACT only Risk ratio Risk ratio
Study or Subgroup Events Total Events Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Hara 20232 10 21 9 33 1.75[0.85,3.57] il B
Test for subgroup differences: Not applicable o 01 i 10
Favours upfront CN Favours SACT alone

Footnotes
a@Median follow-up was 15.7 months

Review H2: Deferred cytoreductive nephrectomy (CN) vs. systemic anti-cancer
therapy (SACT) alone

Figure 19. Overall survival < 5 years

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Day 2016 -0.891598 0.293349 6.9% 0.41[0.23 ,0.73]
Bhindi 2018 -0.634878 0.067783 27.3% 0.53 [0.46 , 0.61] -
Bhindi 2020 -0.7965086 0.152312 16.2% 0.45[0.33 , 0.61] ——
Hatakeyama 2021 -1.07881 0.28448 7.2% 0.34 [0.19, 0.59] —_—
Dragomir 2022 -0.891596 0.194427 12.3% 0.41[0.28 , 0.60] ——
Chakiryan 2022 -0.941609 0.0453268 30.1% 0.39[0.36 , 0.43] =
Total (Walda) 100.0% 0.43 [0.37 , 0.51] ’
Test for overall effect: Z = 9.66 (P < 0.00001) 01 02 05 1 5 5 10
Test for subgroup differences: Mot applicable Favours deferred CN Favours SACT alone

Heterogeneity: Tau® (DLP) = 0.02; Chiz= 1498, df=5 (P =0.01); I =67%
Footnotes

aCl calculated by Wald-type method.
bTau® calculated by DerSimaonian and Laird method.
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Appendix F — GRADE tables

Review H1

Upfront cytoreductive nephrectomy (CN) vs. deferred CN

Survival outcomes

Certainty assessment Ne of patients Effect
i Certaint
Ne of Study Riskof |, .. ndirect | ion | o o | oM | Deferred | falive | Absolut
studies design bias nconsistency | Indirectness | Imprecision | considera CN (95% e y
tions SACT Cl) (95% CI)

Progression-free survival, <5 years — Clear cell population
2 (Bex randomise | serious | seriousP® not serious very none 92 91 HR 1.35 | NR Very low
2028, Shen | d studies a serious®d (0.94 to
2023) 1.95)
1 (Gunenc non- Serious | Serious? not serious very none 13 38 HR 0.40 | NR Very low
2024) randomise | 2 serious® (0.12to

d studies 1.39)
Overall survival, 5 years - Clear cell population
2 (Bex randomise | serious | not serious not serious serious? none 92 91 HR 1.54 | NR Low
2028, Shen | d studies a (1.02 to
2023) 2.32)
Overall survival, <5 years — Mixed population
8 (Bhindi non- very very seriousf not serious serious® none NR Very low
2018, Bhindi | randomise | serious 8699 9032 HR 0.94
2020, d studies e (0.70 to
Ghatalia 1.28)
2022,
Gunenc
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Certainty assessment Ne of patients Effect

i Certaint
Ne of Study Riskof |, .. ndirect | ion | o o | oM | Deferred | falive | Absolut
studies design bias nconsistency | Indirectness | Imprecision | considera CN (95% e y

tions SACT Cl) (95% CI)

2024,
Macleod
2018,
Meagher
2024, Singla
2020,
Stroup
2013)
Overall survival, >5 years — Mixed population
1 non- very serious? not serious very none 107 39 HR 1.64 | NR Very low
(Hatakeyam | randomise | serious serious®d (0.87 to
a 2021) d studies e 3.09)
Cancer specific survival, <5 years - Clear cell population
2 (Meagher | non- very not serious not serious Seriousd none 158 59 HR 2.15 | NR Very low
2024, randomise | serious (1.43 to
Stroup d studies e 3.25)
2013)
Mortality, <5 years — Mixed population
2 non- very not serious not serious serious? none 49/348 | 1/47 RR 5.08 | NR Very low
(Takemura randomise | serious (14.1%) | (2.1%) (1.03 to
2024, d studies e 25.03)
Yoshino
2022%)

CN: cytoreductive nephrectomy; Cl: confidence interval; HR: hazard ratio; NR: not reported; RR: risk ratio; SACT: systemic anti-cancer therapy

Explanations

a. Downgraded once for risk of bias. Greater than 50% of the weight in meta-analysis came from studies with some concerns or high risk of bias
b. Downgraded once for inconsistency. 1> was between 40% and 60%
c. Downgraded once for imprecision. 95% confidence interval for the effect size crossed the line of no effect
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d. Downgraded once for imprecision. Result comes from a study with a small sample size (sample size <576 participants)

e. Downgraded twice for risk of bias. Greater than 50% of the weight in meta-analysis came from studies at high risk of bias
f. Downgraded twice for inconsistency. I? greater than 60%
g. Downgraded once for inconsistency. Single study only

All other outcomes

Certainty assessment Ne of patients Effect
. Upfront Relative Certaint
b2 °f. Stugiy R.'SK 2 Inconsistency | Indirectness | Imprecision °“‘e'f . CN + DIBIETEC (95% Abfolute v
studies | design bias considerations CN (95% ClI)
SACT Cl)
Adverse events grade 23 (Clavien Dindo) — Clear cell population
1 (Bex randomised | serious? | seriousP not serious very none 1/34 3/46 RR 0.45 | NR Very low
2018) trials serious®d (2.9%) | (6.5%) (0.05to
4.15)
Adverse events grade 23 (Clavien Dindo) — Clear cell population
1 (Patel | non- very serious® not serious very none 0/27 6/21 RR 0.06 | NR Very low
2016) randomised | serious® serious®d (0.0%) | (28.6%) | (0.00to
studies 1.02)
Duration of hospital stay (days) — Clear cell population
1 (De randomised | serious?® | seriousP not serious very none 46 34 NR MD 1 Very low
Bruijn trials serious®d higher
2019) (1.35
lower to
3.35
higher)
Duration of hospital stay (days) — Clear cell population
1 (Patel | non- very seriousP not serious very none 27 21 NR MD 2.5 Very low
2016) randomised | serious® serious®d lower
studies (6.19
lower to
1.19
higher)

CN: cytoreductive nephrectomy; Cl: confidence interval, MD: mean difference; NR: not reported; RR: risk ratio; SACT: systemic anti-cancer therapy
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Explanations

a. Downgraded once for risk of bias. Greater than 50% of the weight in meta-analysis came from studies with some concerns or high risk of bias
b. Downgraded once for inconsistency. Analysis included a single study

c. Downgraded once for imprecision. 95% confidence interval for the effect size crossed the line of no effect

d. Downgraded once for imprecision. Result comes from a study with a small sample size (sample size <576 participants)
e. Downgraded twice for risk of bias. Greater than 50% of the weight in meta-analysis came from studies at serious or high risk of bias

Upfront cytoreductive nephrectomy (CN) vs. systemic anti-cancer therapy (SACT) alone

Survival outcomes

Certainty assessment Ne of patients Effect
. Upfront Relative Certaint
b2 °f. Stugiy R.'SK el Inconsistency | Indirectness | Imprecision °“‘e'f . CN + el (95% Abfolute v
studies design bias considerations alone (95% CI)
SACT Cl)

Progression-free survival, <5 years — Clear cell population
1 (Méjean randomised | serious? | seriousP not serious very None 226 224 HR 0.82 | NR Very low
2018) trials serious®d (0.67 to

1.00)
Progression-free survival, <5 years - Clear cell population
3 (Hara non- very seriousf not serious very None 136 114 HR 0.73 | NR Very low
2023, Xu randomised | serious® serious®d (0.39 to
2019, You studies 1.37)
2011)
Overall survival, <5 years — Clear cell population
1 (Méjean randomised | serious? | serious® not serious serious® None 226 224 HR 0.97 | NR Very low
2018) trials (0.79to

1.19)
Overall survival, <5 years - Mixed population
11 (Bakouny | non- very very serious' not serious not serious None 6918 10174 HR 0.67 | NR Very low
2023, Bhindi | randomised | serious® (0.54 to
2020, studies 0.82)
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Certainty assessment Ne of patients Effect
. Upfront Relative Certaint
- Of. Stuc_iy R.'SK g Inconsistency | Indirectness | Imprecision °“‘e'f . CN + Eacll (95% Absoolute v
studies design bias considerations alone (95% CI)
SACT Cl)

Chakiryan
2022,
Choueiri
2011,
Dragomir
2022, de
Groot 2016,
Ghatalia
2022, Hara
2023,
Manley
2017, Xu
2019, You
2011)
Overall survival, >5 years — Mixed population
2 non- very not serious not serious not serious None 565 404 HR 0.57 | NR Low
(Hatakeyama | randomised | serious® (0.47 to
2021, studies 0.68)
Poprach
2020)
Cancer specific survival, <5 years - Clear cell population
1 (Stroup non- serious® | seriousP not serious serious? None 17 7 HR 0.10 | NR Very low
2013) randomised (0.02 to

studies 0.42)
Mortality, <5 years — Mixed population
2 (Takemura | non- very not serious not serious not serious none 49/348 | 112/453 | RR 0.56 | NR Low
2024, randomised | serious® (14.1%) | (24.7%) | (0.41 to
Yoshino studies 0.76)
2022)

CN: cytoreductive nephrectomy; CI: confidence interval; HR: hazard ratio; NR: not reported; RR: risk ratio; SACT: systemic anti-cancer therapy
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Explanations

a. Downgraded once for risk of bias. Greater than 50% of the weight in meta-analysis came from studies with some concerns or high risk of bias
b. Downgraded once for inconsistency. Analysis included a single study.
c. Downgraded once for imprecision. 95% confidence interval for the effect size crossed the line of no effect
d. Downgraded once for imprecision. Result comes from a study with a small sample size (sample size <576 participants)

e. Downgraded twice for imprecision. Greater than 50% of the weight in meta-analysis came from studies at serious or high risk of bias

f. Downgraded twice for inconsistency. I1? greater than 60%.
All other outcomes
Certainty assessment Ne of patients Effect
Neof |Study | Risk of : : | Other Upfront | gpcr | Relative | 5poolute | Certainty
. . . Inconsistency | Indirectness | Imprecision ; . CN + (95% X
studies | design bias considerations alone (95% ClI)
SACT Cl)
Adverse events grade 23 (Clavien Dindo) — Mixed population
1 randomis | serious? | seriousP not serious serious® none 61/186 91/213 | RR0.77 | NR Very low
(Méjean | ed trials (32.8%) | (42.7% | (0.59 to
2018) ) 0.99)
Adverse events grade 23 (Clavien Dindo)- Mixed population
1 (Hara | non- very seriousP not serious very none 10/21 9/33 RR1.75 | NR Very low
2023) randomis | seriousd serious®® (47.6%) | (27.3% | (0.85to
ed ) 3.57)
studies

CN: cytoreductive nephrectomy; Cl: confidence interval; NR: not reported; RR: risk ratio; SACT: systemic anti-cancer therapy

Explanations

a. Downgraded once for risk of bias. Greater than 50% of the weight in meta-analysis came from studies with some concerns or high risk of bias
b. Downgraded once for inconsistency. 12 was between 40% and 60%
c. Downgraded once for imprecision. 95% confidence interval for the effect size crossed the line of no effect
d. Greater than 50% of the weight in meta-analysis came from studies at serious or high risk of bias
e. Result comes from a study with a small sample size (sample size <576 participants)
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Deferred cytoreductive nephrectomy (CN) vs. systemic anti-cancer therapy (SACT) alone

Table 13 Overall survival

Certainty assessment Ne of patients Effect
Ne of Study |Risk of Inconsistency | Indirectness | Imprecision Other Deferred | SACT R(e;gto'/l’e Absolute | Certainty
studies design bias considerations CN alone cl) (95% CI)
Overall survival £ 5 years
6 (Bhindi non- very not serious not serious | not serious none 8,464 8,692 | HR 0.43 NR
2018, Bhindi [randomised | serious? (0.37 to Low
2020, studies 0.51)
Chakiryan
2022, Day
2016,
Dragomir
2022,
Hatakeyama
2021)

Explanations
a. Downgraded twice for risk of bias. Greater than 50% of the weight in meta-analysis came from studies at high risk of bias
b. Bhindi et al. 2018 does not report number of participants in SACT alone arm.

ClI: confidence interval; HR: hazard ratio; MD: mean difference; OR: odds ratio; RR: risk ratio; NR: not reported
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Table 14 Cancer-specific mortality

Certainty assessment Ne of patients Effect
Ne of | Study Riskof || . || imorecision | Other Deferred | SACT Relative | Absolute | Certainty
studies | design bias y P considerations | CN alone (95% ClI) | (95% CI)
1 non- very seriousP not serious  |very none 15/19 77 RR 0.83 [170 fewer
(Fransen|randomised |serious? serious®d (78.9%) (100.0%) (0.61to |per 1,000 |Very low
2023) studies 1.11) (from 390

fewer to

110

more)

Cl: confidence interval; HR: hazard ratio; RR: risk ratio

Explanations

a. Downgraded twice for risk of bias. Greater than 50% of the weight in meta-analysis came from studies at high risk of bias

b. Downgraded once for inconsistency. Analysis included a single study
c. Downgraded once for imprecision. 95% confidence interval for the effect size crossed the line of no effect

d. Downgraded once for imprecision. Result comes from a study with a small sample size (sample size <576 participants)
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Appendix G — Economic evidence study selection

Figure 20: Economic evidence study selection

Records identified for evidence reviews A, Records excluded based on title
B, C, H1 and H2 through database »| and abstract for evidence
searching after duplicates removed for title reviews A, B, C, H1 and H2

and abstract review (n=322)

(n = 326)

A4

Records included on title and abstract for
full text review for evidence reviews A, B, C,

H1 and H2
(n=4)
A 4
Records included at full text review for Records excluded at full text
evidence review A (n=0) 3| review for evidence reviews A,

Records included at full text review for B, C, H1and H2 (n=2)

evidence review B (n=2)

Records included at full text review for
evidence review C (n=0)

Records included at full text review for
evidence review H1 (n=0)

Records included at full text review for
evidence review H2 (n=0)
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Appendix H — Economic evidence tables

No economic evidence was identified for review questions H1 and H2.
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Appendix | — Health economic model

No original economic modelling was conducted for this review question.
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Appendix J — Excluded studies

Effectiveness evidence excluded at full text (n=147)

Study

Abdel Raheem, Ali, Chang, Ki Don, Alenzi,
Mohammed Jayed et al. (2019) Robot-Assisted
Partial Nephrectomy for Totally Endophytic
Renal Tumors: Step by Step Standardized
Surgical Technique and Long-Term Outcomes
with a Median 59-Month Follow-Up. Journal of
laparoendoscopic & advanced surgical
techniques. Part A 29(1): 1-11

Abdollah, Firas, Sun, Maxine, Thuret, Rodolphe
et al. (2011) Mortality and morbidity after
cytoreductive nephrectomy for metastatic renal
cell carcinoma: a population-based study.
Annals of surgical oncology 18(10): 2988-96

Abedali, Zain A, Monn, M Francesca,
Huddleston, Patrick et al. (2020) Robotic and
open partial nephrectomy for intermediate and
high complexity tumors: a matched-pairs
comparison of surgical outcomes at a single
institution. Scandinavian journal of urology
54(4): 313-317

Abu-Ghanem, Yasmin, Fernandez-Pello, Sergio,
Bex, Axel et al. (2020) Limitations of Available
Studies Prevent Reliable Comparison Between
Tumour Ablation and Partial Nephrectomy for
Patients with Localised Renal Masses: A
Systematic Review from the European
Association of Urology Renal Cell Cancer
Guideline Panel. European urology oncology
3(4): 433-452

Abu-Ghanem, Yasmin, van Thienen, Johannes
V, Blank, Christian et al. (2022) Cytoreductive
nephrectomy and exposure to sunitinib - a post
hoc analysis of the Immediate Surgery or
Surgery After Sunitinib Malate in Treating
Patients With Metastatic Kidney Cancer
(SURTIME) trial. BJU international 130(1): 68-75

Acosta Ruiz, Vanessa, Ladjevardi, Sam,
Brekkan, Einar et al. (2019) Periprocedural
outcome after laparoscopic partial nephrectomy
versus radiofrequency ablation for T1 renal
tumors: a modified R.E.N.A.L nephrometry
score adjusted comparison. Acta radiologica
(Stockholm, Sweden : 1987) 60(2): 260-268

Reason

- Exclude review C- Study included only patients
T1-T2

- Comparator in study does not match that
specified in protocol

Compares radical nephrectomy Vs.
cytoreductive nephrectomy. Unclear about the
use of SACT

- Exclude - For review C. Proportion of patients
stage T3 < 90%

- Data not reported in an extractable format

- Study does not contain a relevant outcome
No additional outcomes to reported

- Study published before included SR/s for the
outcome/s reported
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Aeppli, S., Engeler, D.S., Fischer, S. et al.
(2022) Incidence and outcome of patients with
renal cell carcinoma treated with partial or
radical nephrectomy in the Cantons St Gallen
and Appenzell 2009-2018. Swiss Medical
Weekly 152(2324): w30175

Ahn, Thomas, Ellis, Robert J, White, Victoria M
et al. (2018) Predictors of new-onset chronic
kidney disease in patients managed surgically
for T1a renal cell carcinoma: An Australian
population-based analysis. Journal of surgical
oncology 117(7): 1597-1610

Alasker, Ahmed, Alnafisah, Turki Rashed,
Alghafees, Mohammad et al. (2023) Preserving
Renal Function without Compromising
Oncological Outcomes: A Comparative Study of
Partial and Total Nephrectomies in T3 Stage
Renal Cell Carcinoma. Journal of kidney cancer
and VHL 10(4): 28-32

Ali, Muhammad, Kwon, Young Suk, Koo,
Kendrick et al. (2025) Salvage stereotactic
ablative body radiotherapy after thermal ablation
of primary kidney cancer. BJU international
135(1): 110-116

Alnimer, Yanal, Qasrawi, Ayman, Yan, Donglin
et al. (2021) Prognostic Impact of Cytoreductive
Nephrectomy in Patients with Metastatic Renal
Cell Carcinoma: Data from a Large Population-
Based Database. Urology journal 19(2): 111-
119

Alper, Isik and Yuksel, Esra (2016) Comparison
of Acute and Chronic Pain after Open
Nephrectomy versus Laparoscopic
Nephrectomy: A Prospective Clinical Trial.
Medicine 95(16): €3433

Alshyarba, M.H.M., Alamri, A., Assiri, J.M.M. et
al. (2020) Treatment and overall survival in renal

cell carcinoma. Bahrain Medical Bulletin 42(2):
113-115

Althaus, Adam B, Chang, Peter, Mao, Jialin et
al. (2020) Patient-Reported Quality of Life and
Convalescence After Minimally Invasive Kidney
Cancer Surgery. Urology 144: 123-129

Alvim, Ricardo, Tin, Amy, Nogueira, Lucas et al.
(2021) A comparison of oncologic and functional

Reason

- Data not reported in an extractable format
Data was not reported by stage of kidney cancer

- Primary study covered fully by an included
systematic review

- Comparator in study does not match that
specified in protocol

Compared PN vs RN in T3a RCC: not relevant
for review C

- Study did not compare the interventions of
interest

- Exclude - Outcome was measured using a
measure out of scope

- There is no information on cT or pT stage

- Data not reported in an extractable format
Kaplan-Meier for overall survival

- Data not reported in an extractable format
Data was not reported by stage of kidney cancer

- Comparator in study does not match that
specified in protocol
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Compared RN with PN in T3a tumours - not
relevant for review C.

- Exclude - For review C. Proportion of patients
stage T3 < 90%

- Study does not contain a relevant intervention
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- Comparator in study does not match that
specified in protocol
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- Exclude - For review C. Proportion of patients
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Appendix K- Research recommendations — full details

K1.1 Research recommendation 1

What is the clinical and cost effectiveness of metastasectomy before systemic anticancer
therapy (SACT) or after SACT has been started compared with SACT alone for people with
metastatic renal cell carcinoma who have had their primary mass removed?

K1.1.1 Why this is important

Metastasectomy is an option to treat metastases from RCC, particularly after the person has
had a good response to systemic anti-cancer therapy (SACT). However, there is a lack of
data about its effectiveness.

K1.1.2 Rationale for research recommendation 1

Table 15: Rationale for research recommendation 1

Importance to ‘patients’ or the Metastasectomy could be used to remove metastases after a

population good response to SACT, which could mean the person has no
visible evidence of disease on imaging. This would be a
meaningful milestone for many people

Relevance to NICE guidance Metastasectomy has been considered in this guideline and there
is a lack of data on effectiveness before or after SACT

Relevance to the NHS The outcome would affect the types of non-pharmacological
interventions for metastatic RCC provided by the NHS

National priorities Low

Current evidence base No evidence was identified about metastasectomy specifically
before or after SACT

Equality considerations None known

K1.1.3 Modified PICO table

Table 16: Modified PICO table

Population Adults (18 years or over) with metastatic RCC who have had their
primary lesion treated and who have only metastatic disease
remaining

Intervention o Metastasectomy before SACT or
o Metastasectomy after SACT has been started

Comparator Interventions compared with each other or with SACT alone

Outcome Progression-free survival

Overall survival
Cancer-specific survival
Adverse events

Quality of life

Duration of hospital stay
Cost effectiveness
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Study design Randomised controlled trials
Comparative cohort studies

Timeframe All

Additional information Studies must present results separately for before and after
SACT

K1.2 Research recommendation 2

What is the clinical and cost effectiveness of thermal ablation after systemic anticancer
therapy (SACT) has been started compared to SACT alone for treating metastases in people
with metastatic renal cell carcinoma?

K1.1.1 Why this is important

Thermal ablation is an option to treat metastases from RCC under certain circumstances.
However, there is a lack of data about its effectiveness after SACT has been started
compared to SACT alone. (SABR is not included in this research recommendation because
there are ongoing clinical trials looking at this.)

K1.1.2 Rationale for research recommendation 2

Table 17: Rationale for research recommendation 2

Importance to ‘patients’ or the For people who are healthy enough to receive additional

population intervention once they have started SACT for metastases from
RCC, thermal ablation of metastases could further control and
reduce disease.

Relevance to NICE guidance Thermal ablation has been considered in this guideline and there
is a lack of data on effectiveness after SACT has been started.

Relevance to the NHS The outcome would affect the types of non-pharmacological
interventions for metastatic RCC provided by the NHS.

National priorities Low

Current evidence base No evidence was identified about these interventions after SACT
has been started.

Equality considerations None known

K1.1.3 Modified PICO table

Table 18: Modified PICO table

Population Adults (18 years or over) with metastatic RCC
Intervention Thermal ablation after SACT has been started
Comparator SACT alone

Outcome Progression-free survival

Overall survival
Cancer-specific survival
Adverse events

Quality of life
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Duration of hospital stay
Cost effectiveness

Study design Randomised controlled trials
Comparative cohort studies

Timeframe All

Additional information None

K1.3 Research recommendation 3

What is the clinical and cost effectiveness of stereotactic ablative radiotherapy for treating
the primary mass after systemic anticancer therapy has been started in people with locally
advanced inoperable renal cell carcinoma?

K1.3.1 Why this is important?

Stereotactic ablative radiotherapy (SABR) has a potential role in locally advanced inoperable
disease after SACT if there has been sufficient downstaging of the primary tumour to
facilitate radiotherapy.

K1.3.2 Rationale for research recommendation 3

Table 19: Rationale for research recommendation

Importance to ‘patients’ or the For people who are healthy enough to receive additional

population intervention once they have started SACT for locally advanced
inoperable disease, SABR could further control and reduce
disease after there has been downstaging of the tumour.

Relevance to NICE guidance SABR have been considered in this guideline and there is a lack
of data on effectiveness after SACT has been started.

Relevance to the NHS The outcome would affect the types of non-pharmacological
interventions for locally advanced inoperable RCC provided by
the NHS.

National priorities Low

Current evidence base No evidence was identified for the use of SABR in locally

advanced inoperable disease after SACT.
Equality considerations None known

K1.3.3 Modified PICO table

Table 20: Modified PICO table

Population Adults (18 years or over) with locally advanced inoperable RCC
Intervention SABR after SACT has been started

Comparator SACT alone

Outcome Progression-free survival

Overall survival
Cancer-specific survival
Adverse events
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Quality of life
Duration of hospital stay
Cost effectiveness

Study design Randomised controlled trials
Comparative cohort studies

Timeframe All

Additional information None
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