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1 Risk prediction model to predict survival
and progression in adults with metastatic
renal cell carcinoma

1.1 Review question

In adults with suspected or confirmed metastatic renal cell carcinoma, which validated risk
prediction models are most effective at predicting survival and progression?

1.1.1 Introduction

Various tools have been developed to assess the prognosis of people with metastatic renal
cell carcinoma (RCC). These tools have evolved over time, mainly due to the introduction of
targeted therapy for metastatic RCC. These tools can be used to predict prognosis and are
important for guiding treatment decisions. Currently there is no national guideline in the UK
that informs clinicians of the most appropriate tools to use, leading to variation in practice
and patient care. This review aims to identify which tools best predict survival and disease
progression in people with metastatic renal cell carcinoma of carious subtypes.

1.1.2 Summary of the protocol

Table 1: PICOS inclusion criteria

Population Adults (18 years or over) with suspected or confirmed metastatic renal cell
carcinoma
_ o ¢ IMDC
Risk prediction tools MSKCC
e Meet-URO

e Progression-free survival

Outcomes .
e Overall survival

e Prospective and retrospective cohort studies, (specifically validation
Study type studies of models or derivation studies that also include independent
validation data)

e Systematic reviews of these 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, in the methods document and in the section
below.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.
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Methods and technical decisions specific to this review looking at tools to predict outcomes in
metastatic RCC are summarised below:

1. Studies that included people with non-metastatic RCC were excluded, regardless of
the proportion compared with metastatic population.

2. Studies that reported populations of both metastatic and unresectable RCC were
included. Where outcomes were not separated for these populations, the study was
considered to be partially indirect.

3. Studies that report a c-statistics without a 95% confidence interval or without data to
calculate the 95% confidence interval have been excluded as it is not possible to
meta-analyse them.

4. Where studies report both a c-statistic and AUC (area under the curve) for the same
survival outcome, the c-statistic has been extracted as the preferred choice as this
preserves the time to event element of the outcome.

5. Studies that only report an AUC for the risk prediction tools for survival outcomes
have been excluded.

6. As per the protocol we have only extracted model validation results. We have
therefore extracted HR data from univariate analyses only as multivariate analyses
would have adjusted for more variables than the tool of interest.

7. For consistency with the review on non-metastatic RCC prediction tools, for risk of
bias using the PROBAST tool, we did not complete domain 4.6. In addition, we did
not complete domains 4.5, 4.8 and 4.9 which are for derivation studies only.

8. For the imprecision domain in GRADE for HR data, as agreed with the committee, we
used the line of no effect and a sample size of <500 as the two thresholds for
downgrading.

9. Where data could not be pooled due to 1>>80%, we carried out GRADE as detailed in
the methods chapter to produce a summary GRADE rating but reported the median
[IQR] values in the summary GRADE tables.

10. Studies that did not report outcomes separately for specific treatment lines were
excluded.

11. A decision was made to introduce a protocol deviation and stratify by treatment line.
This was because the committee agreed that a person’s risk can change depending
on the line of SACT they receive, and therefore the results would differ according to
treatment line. Additionally, the risk prediction tools were not developed to be used in
people prior to cytoreductive nephrectomy, and therefore it was important to assess
this population separately.

12. The protocol stated that we would include specifically validation studies of models or
derivation studies that also include validation data, however, only 6 validation studies
were identified in the searches. Therefore, a protocol deviation was introduced to
include other cohort studies that evaluated the performance of relevant risk prediction
models.

1.1.3.1 Search methods

The searches for the effectiveness evidence were run on 16/07/2024 and re-run on
31/03/2025. The following databases were searched: Cochrane CENTRAL (Wiley),
Cochrane CDSR (Wiley), Embase (Ovid), Epistemonikos (Epistemonikos), International
Health Technology Assessment Database (INAHTA), Medline ALL (Ovid). Limits were
applied to remove animal studies, conference abstracts, editorials, letters, news items and
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commentaries, as well as papers not published in the English language. Filters were used to
limit to systematic review and prognostic studies.

Additional searches were carried out on 16/07/2024 and updated on 01/04/2025. The
following databases were searched: Embase (Ovid), Epistemonikos (Epistemonikos),
Medline ALL (Ovid) and Web of Science (Clarivate).

The searches for the cost effectiveness evidence were run on 18/07/2024 and re-run on
07/05/2025. The following databases were searched: Econlit (Ovid), Embase (Ovid), NHS
EED (CRD York), HTA (CRD York), International Health Technology Assessment Database
(INAHTA), 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 cost-effectiveness 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. The QA procedures were adapted from the 2015 PRESS
Guideline Statement. Further details and full search strategies for each database are

provided in appendix B.

1.1.4 Prognostic evidence

1.1.4.1 Included studies

A systematic search carried out to identify potentially relevant studies found 12,041
references (see appendix B for the literature search strategy).

These 12,930 references were screened at title and abstract level against the review
protocol, with 12,525 excluded at this level. 10% of references were screened separately by
two reviewers with 100% agreement.

The full texts of 405 studies were ordered for closer inspection. 52 of these studies met the
criteria specified in the review protocol for metastatic RCC risk prediction tools (appendix A).
For a summary of the 52 included studies see Table 3.

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

See section 1.1.14 for the full references of the included studies.

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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1 1.1.5 Summary of studies included in prognostic evidence

2 Table 2 Summary of risk prediction tools for metastatic RCC

Risk Original Prediction Risk factors included Interpretation of scoring
prediction Development outcome timepoint
tool population
MSKCC Metastatic Overall 2 years e Time from diagnosis to Score 0: Good risk; median survival 20 months
RCC survival systemic treatment Score 1-2: Intermediate risk; median survival 10
e Haemoglobin months
e Calcium Score 23: High risk; median survival 4 months
e | actate dehydrogenase (LDH)
o Karnofsky performance status
IMDC Metastatic Overall 2 years e Time from diagnosis to Score 0: Favourable risk; median survival 43.2
RCC survival systemic treatment months
e Karnofsky performance status ~ Score 1-2: Intermediate risk; median survival 22.5
e Haemoglobin R
. Score 23: Poor risk; median survival 7.8 months
e Corrected calcium
e Neutrophils
o Platelets
Meet-URO Metastatic Overall 2 years e Lymphocyte count Score 0-1: Group 1
second or ) ) ) )
further e Time from diagnosis to Score 4-5: Group 3

treatment line

systemic treatment
e Karnofsky performance status

Score 6-8: Group 4
Score 9: Group 5
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Risk Original Prediction Risk factors included Interpretation of scoring
prediction Development outcome timepoint
tool population

e Haemoglobin
e Calcium Where lower scores mean lower risk

e Platelets
e Bone metastases
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1 Table 3: Summary of studies included in the prognostic evidence

Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

Abuhelwa (2022) US, Czechia. People with mRCC with clear  First line therapy with IMDC/Heng Overall Model High

N = 527 France, Germany, cell and/or sarcomatoid atezolizumab plus survival discrimination

: Italy, Poland, components who had not bevacizumab Progression- (C-stats)

SRtitdrsspectlve cohort Romania, Spain,  previously received systemic freegsurvival Hazard ratio

UK, Australia, therapy.
FO”OW-Up: Median Bosnia and
19 months Herzegovina,

Brazil, Canada,
Denmark, Japan,

Republic of
Korea, Mexico,
Russia,
Singapore,
Taiwan, Thailand,
Turkey
Aktepe (2021) Turkey People aged 18 years and First-line therapy with IMDC/Heng Overall Hazard ratio High
N=40 older who had no previous pazopanib survival
. history of treatment with any ion-
SRtitdrsspectlve cohort targeted therapy (sunitinib, fF:;oegéisrsil\(,);
) sorafenib) and immune-
Follow-up: Median checkpoint inhibitors. All
21 months participants had previously

been treated with immune
therapy (interferon).
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Study details

Aktepe (2022)

N=86

Retrospective cohort
study

Follow-up: Median:
21.6 months

Bamias (2010)
N=109
Retrospective cohort
study

Follow-up: Median
15.8 months

Bayoglu (2023)
N=185
Retrospective cohort
study

Follow-up: Not
reported

Beuselinck (2014)
N=200
Retrospective cohort
study

Follow-up: Median
67 months

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell carcinoma DRAFT FOR CONSULTATION (September

Setting/Location

Turkey

Greece

Turkey

Belgium and
France

Population

People with metastatic RCC
aged 18 years or older who
were treated with targeted
therapy with history of
nephrectomy for localised or
metastatic disease at initial
presentation.

People with advanced RCC
treated with targeted agents.

People with metastatic RCC
who received first-line
tyrosine-kinase inhibitors.

People with clear cell
metastatic RCC who started
sunitinib therapy. Participants
could have received previous
immunotherapy or
chemotherapy.

Treatment line

First-line targeted
therapy

First-line sunitinib

First-line treatment
with tyrosine-kinase
inhibitors
(pazopanib/sunitinib)

First-line sunitinib

2025)
10

Risk
prediction
tool(s)

IMDC/Heng

MSKCC

IMDC/Heng

IMDC/Heng

Outcomes
predicted

Overall
survival

Overall
survival

Progression-
free survival

Overall
survival

Progression-
free survival

Overall
survival

Outcome
measure

Hazard ratio

Event data

Hazard ratio

Model
discrimination
(C-stats)

Hazard ratio

Risk of
bias

High

High

High

High
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Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

Bolzacchini (2022) Italy Patients with mRCC. First-line sunitinib IMDC/Heng Overall Hazard ratio Moderate

N =100 MSKCC survival

Retrospective cohort Progress_lon-

study free survival

Follow-up: Up to 24
months or until death

Cai (2017a) China People with mRCC with First-line treatments IMDC/Heng Overall Model High
N =178 Karnofsky performance status with sorafenib or survival discrimination
Retrospective cohort (KPS) of 70 to 100. sunitinib Progression- (C-stats)

study free survival  Hazard ratio
Follow-up: Median

22 months

Cai (2017c) China People with mRCC who had First-line treatment MSKCC Overall Model High
N=184 a KPS score of 70 to 100. with sorafenib or survival discrimination
Retrospective cohort sunitinib Progression-  (C-stats)

study free survival  Hazard ratio
Follow-up: Not

reported

Cetin (2013) Turkey People with mRCC aged 18 First-line treatment MSKCC Progression- Hazard ratio Moderate
N=118 to 80 years with a WHO with IFN-alpha free survival

Retrospective cohort performance status of 0-1. Overall

study survival

Follow-up: Median
15 months
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Study details

Chen (2019)

N =213
Retrospective cohort
study

Follow-up: Not
reported

Chrom (2019)

N = 502
Retrospective cohort
study

Follow-up: Median
52.5 months

de Velasco (2017)

N =54
Retrospective cohort
study

Follow-up: Not
reported

Derosa (2019)
Discovery set: N =
222

Validation set: N =
947

Setting/Location

China

Poland

us

Discovery set:
France

Validation set:
US, Argentina,

Australia, Austria,

Canada, Chile,

China, Denmark,

Population

Adults with mRCC. All
participants had received
radical, nephron-sparing, or
cytoreductive surgery before
systemic therapy

People with mRCC of any
histopathological subtype
who had an absence of other
malignancies.

People with mRCC

Discovery set: People with
mRCC who had progressive
disease after first-line
targeted treatment
Validation set: People with

mRCC who had previously
received first line treatment

Treatment line

First-line treatment
with sunitinib or
sorafenib

First-line treatment
with TKI (sunitinib and
pazopanib)

VEGF-targeted first-
line therapy (sunitinib,
pazopanib, axitinib,
Sorafenib, and
Bevacizumab)

Discovery set: People
who received a second
line targeted treatment
with VEGF inhibitor or
mTOR inhibitor, after
progressive disease on

Risk
prediction
tool(s)

IMDC/Heng

IMDC/Heng

IMDC/Heng
MSKCC

IMDC/Heng
MSKCC

Outcomes
predicted

Overall
survival

Progression-
free survival

Overall
survival

Overall
survival

Overall
survival

Outcome
measure

Model
discrimination
(C-stats)

Hazard ratio

Model
discrimination
(C-stats)

Model
discrimination
(C-stats)

Model
discrimination
(C-stats)

Hazard ratio
Event data

Risk of
bias

Moderate

Low

Moderate

High
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Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

Retrospective cohort  Finland, France, with sunitinib or first-line targeted

study Germany, bevacizumab, alone orin treatment

Follow-up: Discovery Hungary, ltaly, combination Validation set: People

set: median 49.4 Republic of receiving axitinib,

months Korea, sorafenib or

Validation set: Netherlands, temsirolimus following

median 16.3 months  Singapore, Spain, first-line treatment with

Sweden, sunitinib or
Switzerland, UK bevacizumab alone or
in combination

Fiala (2020) Czech Republic Adults with mRCC. First-line treatment MSKCC Progression- Hazard ratio High

N=2390 with sunitinib. free survival

Retrospective cohort Overall

study survival

Follow-up: PFS: 10.6

months

OS: 28.5 months

Fujita (2024) Japan People with advanced non- Second-line TKI IMDC/Heng Progression- Hazard ratio High

N=52 clear cell RCC therapy following 10 free survival

Retrospective cohort combination therapy Overall

study survival

Follow-up: median 20

months

Giridhar (2017) USA People with mRCC. First-line treatment MSKCC Overall Event data High

N = 47 survival

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell carcinoma DRAFT FOR CONSULTATION (September
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Study details

Retrospective cohort
study

Follow-up: Median
3.6 years

Guida (2024)

N=172
Retrospective cohort
study

Follow-up: median
19.3 months

Gu (2017)

N =101
Retrospective cohort
study

Follow-up: Median
30.8 months

Hara (2024)

N=99

Retrospective cohort
study

Follow-up: median
29.5 months

Setting/Location

Italy

China

Japan

Population

People with mRCC

People with clear cell
carcinoma and Eastern
Cooperative Oncology Group
(ECOG) performance status
of 0 to 1. Participants were in
a clinically stable condition
without severe comorbidities
and with no limitations on
food access or intake

People with mRCC

Treatment line

First-line
pembrolizumab/axitinib

First-line treatment
with TKIs/mTOR
inhibitors (sunitinib,
sorafenib, pazopanib,
fabitinib, axtinib, and
everolimus)

First-line combination
therapy with dual
immune checkpoint
inhibitors

Risk
prediction
tool(s)

IMDC/Heng

IMDC/Heng

IMDC/Heng

Outcomes
predicted

Progression-
free survival

Overall
survival

Overall
survival

Progression-
free survival

Progression-
free survival

Overall
survival

Outcome
measure

Hazard ratio

Hazard ratio

Hazard ratio

Risk of
bias

High

Moderate

High
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Study details

Kikuta 2025 - 1010
N=105
Retrospective cohort
study

Follow-up: median
15.8 months

Kikuta (2025) - I0TKI
N=43
Retrospective cohort
study

Follow-up: median
15.8 months

Kim (2018b)

N=554
Retrospective cohort
study

Follow-up: Median
16.4 months

Kim (2019a)

N=156
Retrospective cohort
study

Follow-up: Median 5
months

Setting/Location

Japan

Japan

Korea

Korea

Population

People with mRCC

People with mRCC

People with mRCC.

People with metastatic non-
clear cell RCC

Treatment line

First-line treatment
with immune-oncologic
drug doublet
combinations

First-line treatment
with immune oncologic
drug tyrosine kinase
inhibitor combinations

First-line treatment
with TKI (sunitinib or
pazopanib PZ)

First-line therapy with
VEGF-TKIs, mTORI, or
cytokines

Risk
prediction
tool(s)

IMDC/Heng

IMDC/Heng

IMDC/Heng
MSKCC

MSKCC
IMDC/Heng

Outcomes
predicted

Progression-
free survival

Overall
survival

Progression-
free survival

Overall
survival

Overall
survival

Progression-
free survival

Outcome
measure

Hazard ratio

Hazard ratio

Hazard ratio

Model
discrimination
(C-stats)

Risk of
bias

High

High

Moderate

High
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Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

Kim (2019b) Korea People with mRCC with First-line treatment IMDC/Heng Overall Hazard ratio Moderate

N = 70 naive, unresectable primary with VEGF-targeted survival

. renal lesions who did not therapy (either Progression-
zit(;'§spect|ve cohort undergo nephrectomy. sunitinib, sorafenib or freegsurvival
pazopanib)

Follow-up: Median

30.9 months

Ko (2015) Canada, USA, People with mRCC. Second-line targeted IMDC/Heng Overall Model Low

N=1021 Greece, Japan, therapy with eitheran  pskcec survival discrimination

Retrospective cohort Singapore, South anti-VEGT drug or an (C-stats)

stucly P Korea, and mTOR inhibitor Hazard ratio

Denmark

Follow-up: Median

12.6 months

Kroeger (2013) 20 academic People with mRCC. First-line targeted IMDC/Heng Overall Model High

N = 2215 centres from therapy which included \jskcec survival discrimination

Retrospective cohort Canada, USA, anti-VEGF therapy, (C-stats)

P Japan, South sutent, sorafenib, Hazard ratio

study : cr .

) Korea, Singapore, axitinib, bevacizumab,

Follow-up: Median and Denmark pazopanib, and

22.3 months tivozanib.

Laukhtina (2020) Tertiary centres in  People with mRCC. Treatment with IMDC/Heng Overall Hazard ratio Low

N =613 the United States cytoreductive survival

Retrospective cohort /|27 TP

study

Follow-up: Median

31 months
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Study details

Lee (2017)

N =244
Retrospective cohort
study

Follow-up: median 13
months

Li (2020)

N=355
Retrospective cohort
study

Follow-up: Median
PFS: 14.2 months

Median OS: 32.7
months

Lin (2018)

N=108
Retrospective cohort
study

Follow-up: Median
23.35 months

Lolli (2016)
N=335

Retrospective cohort
study

Setting/Location

South Korea

China

China

Italy

Population

People diagnosed with
mRCC and initially treated
with nephrectomy

People with mRCC.

People with mRCC and no
history of other malignancy.

People with unresectable or
metastatic RCC.

Treatment line

Cytoreductive
nephrectomy following
nephrectomy

First-line treatment
with TKls

First-line treatment
with sunitinib or
sorafenib

First-line treatment
with sunitinib

Risk
prediction
tool(s)

IMDC/Heng

IMDC/Heng

IMDC/Heng

IMDC/Heng
MSKCC

Outcomes
predicted

Overall
survival

Overall
survival

Progression-
free survival

Progression-
free survival

Overall
survival

Progression-
free survival

Overall
survival

Outcome
measure

Hazard ratio

Hazard ratio

Hazard ratio

Hazard ratio

Risk of
bias

High

Moderate

Moderate

High
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Study details

Follow-up: Median
49 months

Lu (2016)

N = 67
Retrospective cohort
study

Follow-up: Not
reported

Marchioni (2021)
N=519
Retrospective cohort
study

Follow-up: Median:
18.1 months

Matsushita (2024)

N =243
Retrospective cohort
study

Follow-up:

Miyake (2014)
N=110
Retrospective cohort
study

Setting/Location

China

North America
and Europe

Japan

Japan

Population

People with RCC and bone
metastasis.

People with mRCC.

People who were diagnosed
with mRCC and were
previously treated with first-
line immune-oncology
combination therapy.

People with mRCC.

Treatment line

First-line treatment
with sunitinib

Treatment with
cytoreductive
nephrectomy

Second-line treatment
TKI therapy
(cabozantinib, axitinib,
pazopanib, sunitinib,
and sorafenib)

First-line therapy with
sunitinib

Risk
prediction
tool(s)

MSKCC

MSKCC
IMDC/Heng

IMDC/Heng
MSKCC

MSKCC

Outcomes
predicted

Overall
survival

Overall
survival

Overall
survival

Progression-
free survival

Progression-
free survival

Outcome
measure

Model
discrimination
(C-stats)

Hazard ratio

Model
discrimination
(C-stats)

Hazard ratio

Hazard ratio

Risk of
bias

Moderate

Moderate

Low

High
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Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

Follow-up: Median

19 months

Miyake (2016a) Japan People with mRCC. First-line molecular- IMDC/Heng Progression- Hazard ratio High

N=185 targeted therapy with free survival

Retrospective cohort sunitinib and sorafenib. Ovel_'all

study survival

Follow-up: Median

33.6 months

Miyake (2016b) Japan People with mRCC who had Second-line therapy IMDC/Heng Overall Hazard ratio High

N = 271 disease progression on first-  with either sunitinib, MSKCC survival

Retrospective cohort line targeted therapy. People  sorafenib or

stud P who received immunotherapy temsirolimus.

udy using interferon-alpha and/or

Follow-up: 70 interleukin-2 before first-line

months therapy were also eligible.

Miyake (2017) Japan People with mRCC who had Second-line treatment  IMDC/Heng Progression- Hazard ratio High

N = 124 disease progression on first-  with axitanib MSKCC free survival

. line systemic therapy. (participants had
SRte'gospectwe Sl received sunitinib,

udy sorafenib,
Follow-up: 41 temsirolimus, and
months cytokine therapy, in the
first-line setting)
Miyazaki (2015) Japan People with mMRCC who were  First-line treatment MSKCC Overall Hazard ratio High
TKI naive. with sorafenib or survival

N=271

sunitinib
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Study details

Retrospective cohort
study

Follow-up: Median
19 months

Ning (2022)

N=358
Retrospective cohort
study

Follow-up: Median
OS: 22

Median PFS: 9.1
Rebuzzi (2022)

N = 306
Retrospective cohort
study

Follow-up: Median
12.2 months

Rini (2019)

N = 861
Randomised
controlled trial

Follow-up: median
12.8 months

Setting/Location

China

Italy

Brazil, Canada,
Czech Republic,
France, Germany,
Hungary, Ireland,
Japan, Poland,

Russia, South
Korea, Spain,

Population

People with mRCC.

Adults with metastatic clear
cell or non-clear cell RCC and
IMDC intermediate/poor risk.

Adults with newly diagnosed
or recurrent stage IV clear
cell RCC who have not
previously received systemic
therapy for advanced disease

Treatment line

First-line treatment
with anti-VEGF
therapy (sunitanib,
axitinib, pazopanib,
sorafenib, and
bevacizumab).

First-line treatment
with nivolumab plus
ipilimumab

1st line treatment with

pembrolizumab +
axitinib or sunitinib

Risk
prediction
tool(s)

IMDC/Heng

IMDC/Heng
Meet-URO

IMDC/Heng

Outcomes
predicted

Overall
survival

Progression-
free survival

Overall
survival

Progression-
free survival

Overall
survival

Progression-
free survival

Outcome
measure

Model
discrimination
(C-stats)

Hazard ratio

Number of
events

Risk of
bias

Moderate

Moderate

High
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Study details

Schuttke (2024)

N =61
Retrospective cohort
study

Follow-up: Median
12.4 months

Shin (2021)

KRoCS model
developing cohort:
N=619

External validation
cohort: N=171

Retrospective cohort
study

Follow-up: Median
36 months

Smith (2013)

N=82

Retrospective cohort
study

Follow-up: Median
PFS: 17 months

Setting/Location Population

Taiwan, Ukraine,

UK, US

Germany People with mRCC.
Korea People with mRCC.
USA People with mRCC.

Treatment line Risk Outcomes
prediction predicted
tool(s)

1st line checkpoint IMDC/Heng Overall

inhibitors therapy survival
(ipilimumab/nivolumab) Progression-
free survival

First-line treatment
with single targeted
therapy agent,
including tyrosine
kinase inhibitor or
mammalian target of
rapamycin inhibitor.

IMDC/Heng Overall
MSKCC survival

First-line treatment MSKCC
with VEGF-targeted
therapy with either

sorafenib or sunitinib

Progression-
free survival

Outcome Risk of
measure bias
Hazard ratio Moderate
Model High
discrimination

(C-stats)

Sensitivity/ High
specificity
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Study details

Soerensen (2016)
N= 735
Retrospective cohort
study

Follow-up: Median
50.2 months

Tamura (2021)

N = 325
Retrospective cohort
study

Follow-up: Median
19 months

Tanaka (2016)
First line: N = 312
Second line: N=168

Retrospective cohort
study

Follow-up:
First line: Median
18.1 months

Second line: Median
12.7 months

Setting/Location

Denmark

Japan

Japan

Population

People with mRCC.

People with mRCC.

People with mRCC.

Treatment line

First line treatment

with TKI (sorafenib and

sunitinib) or
interleukin-2 (IL2)-

based immunotherapy.

1st line treatments
including axitinib,

everolimus, pazopanib,

sorafenib, sunitinib,
and temsirolimus.

First-line targeted
therapy with either
anti-VEGF targeted
drugs or mTOR
inhibitors, or second-
line targeted therapy if
participants had
received

immunotherapy as part

of their treatment.

Risk Outcomes
prediction predicted
tool(s)
IMDC/Heng Overall
survival
MSKCC Overall
IMDC/Heng Survival
Mortality
MSKCC Overall

IMDC/Heng survival

Outcome
measure

Model
discrimination
(C-stats)

Hazard ratio

Model
discrimination
(C-stats)

Hazard ratio
Event data

Event data

Risk of
bias

High

High

Low
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Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

Toyoda (2024) Japan People with metastatic RCC First-line treatment IMDC/Heng Overall Hazard ratio High

N=75 treated with ICl-based with 10-based Survival

. combination therapy with combination therapy Progression-

Retrospective cohort non-clear cell RCC freegsurvival

Follow-up: not

reported

Ueda (2018) Japan People with locally advanced  Second-line treatment MSKCC Overall Hazard ratio High

N =35 and metastatic RCC who had  with axitinib as IMDC/Heng Survival

Retrospective cohort failure of first-line TKI second-line therapy Progression-

[Baseline characteristics free survival

Follow-up: not showed that all participants

reported had at least one organ with

metastasis]

Voss (2018) us COMPARCZ trial: People aged COMPARZ frial: first- MSKCC Overall Model Moderate

COMPARZ trial N = 18 years and older, who had line treatment with survival discrimination

927 advanced or metastatic RCC  pazopanib or sunitinib Progression- (C-stats)

RECORD-3 trial N = with a clear cell hIStOIOQIC RECORD-3 trial: first- free survival

471

Retrospective cohort
study

Follow-up: Not
reported

component, who had not
received systemic treatment
previously. Participants had
measurable disease
according to the Response
Evaluation Criteria in Solid
Tumours (RECIST)
guidelines, a Karnofsky
performance-status score of

line everolimus

followed by sunitinib at

progression or first-line
sunitinib followed by
everolimus
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Study details Setting/Location Population Treatment line Risk Outcomes Outcome Risk of
prediction predicted measure bias
tool(s)

at least 70, and adequate
organ function.

RECORD-3 trial: People aged
18 years and older who had
measurable clear cell or non-
clear cell mRCC, with or
without nephrectomy, and no
prior systemic therapy.
Participants had a Karnofsky
performance status of 70% or
greater; adequate
hematologic, liver, and kidney
function; and normal left
ventricular ejection fraction.

Yao (2018) China Patients with mRCC. VEGF-TKI as first-line  IMDC/Heng Overall Hazard ratio High
N = 218 treatment (Sunitinib or survival

Retrospective cohort Sorafenib) Progression-

study free survival

Follow-up: 60

months

Abbreviations: ICl: immune checkpoint inhibitor, IFN-alpha: Interferon alpha, IMDC: International Metastatic Database Consortium, 10: immune-
oncology, mRCC: metastatic renal cell carcinoma, MSKCC: Memorial Sloan Kettering Cancer Centre, mTOR: mammalian target of rapamycin, N:
number of patients, RCC: renal cell carcinoma, VEFG: vascular endothelial growth factor, TKI: tyrosine kinase inhibitors

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

For risk prediction models and tools, discrimination was assessed using concordance (c-statistics). C statistics range from 0.5 (no discriminative
ability) to 1 (perfect discriminative ability to discriminate between patients with different outcomes). The interpretation of discriminative ability based
on c-statistics is shown in Table 4.

Table 4 Interpretation of risk prediction tool discriminative ability

C-statistic Interpretation of
discriminative ability

c-statistic <0.6 Very poor

0.6 < c-statistic <0.7 Poor

0.7 < c-statistic <0.8 Fair

0.8 < c-statistic <0.9 Good

0.9 < c-statistic < 1.0 Excellent

For studies reporting the ability of a risk prediction tool to stratify by risk as hazard ratios or risk ratio, the line of no effect was used as a clinical
decision-threshold for all clinical outcomes. For these outcomes evidence statements are divided into 2 groups as follows:

o We state that the evidence showed increased risk of an outcome/event with a particular risk group stratified by the risk prediction tool
where the 95% CI does not cross the line of no effect.

¢ ltis not possible from the evidence to differentiate between the risk groups if the 95% CI crosses the line of no effect.
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Prior to cytoreductive nephrectomy

Table 5: Summary of findings for IMDC: cytoreductive nephrectomy (c-statistics)

Number of studies

Mixed RCC subtypes
1 [Marchioni 2021]

Outcome

Overall survival

Sample size

519

Effect estimate (c- Certainty
statistic)
0.60 (0.56, 0.64) Very low

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

Table 6: Summary of findings for IMDC: cytoreductive nephrectomy (hazard ratio)

Number of studies

Poor risk vs favourable
risk — mixed RCC
subtypes

2 [Laukhtina 2020, Lee
2017]

Intermediate risk vs
favourable risk — mixed
RCC subtypes

2 [Laukhtina 2020, Lee
2017]

Outcome

Overall survival

Overall survival

Sample size

514

773

Effect estimate Certainty
(hazard ratio)

HR 1.58 (1.19, 2.09) High

HR 1.19 (0.99, 1.43) Moderate

Interpretation of
discriminative ability

Poor

Interpretation

Risk of mortality
significantly higher in
poor risk group

Could not differentiate
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Reasons for downgrading can be found in the full GRADE tables in appendix F.
Table 7: Summary of findings for MSKCC: cytoreductive nephrectomy treatment (c-statistics)

Number of studies Outcome Sample size Effect estimate (c- Certainty
statistic)

Mixed RCC subtypes

1 [Marchioni 2021] Overall survival 519 0.60 (0.57, 0.64) Very low

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

No evidence was identified for Meet-URO prior to treatment with cytoreductive nephrectomy.

Prior to first-line SACT

Table 8: Summary of findings for IMDC: first-line SACT (c-statistics)

Number of studies Outcome Sample Effect estimate Certainty
Size (c-statistic)

Clear cell RCC subtype

3 [Beuselinck 2014, de Velasco 2017, Overall survival 1,044 0.65 (0.62, 0.67) Low

Shin 2021 (model cohort), Shin 2021
(external validation cohort)]

1 [Beuselinck 2024] Progression-free 200 0.63 (0.58, 0.67) Very low
survival

Interpretation of
discriminative ability

Poor

Interpretation of
discriminative ability

Poor

Poor
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Mixed RCC subtypes

8 [Abduhelwa 2022, Cai 2017a, Chrom Overall survival 5,053
2019, Chen 2019, Kroeger 2013, Ning
2022, Soerensen 2016, Tamura 2021]
4 [Abduhelwa 2022, Cai 2017a, Kim Progression-free 1,219

2019a, Ning 2022] survival

0.65 (0.62, 0.68)

0.62 (0.56, 0.69)

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

Number of studies Outcome

Poor risk vs favourable risk — non-clear cell RCC subtype

1 [Aktepe 2021b] Overall
survival

1 [Aktepe 2021b] Progression-

free survival

Poor risk vs favourable risk — mixed RCC subtypes

15 [Abuhelwa 2022, Aktepe 2022, Bayoglu 2023,
Bolzacchini 2022, Cai 2017a, Chen 2019, Guida 2024,
Kim 2018b (IMDC), Kroeger 2013, Li 2020, Lin 2018, Lolli
2016 (IMDC), Soerense 2016, Tamura 2021, Yao 2018]

10 [Abduhelwa 2022, Bayoglu 2023, Bolzacchini 2022,
Cai 2017a, Chen 2019, Guida 2024, Li 2020, Lin 2018,
Lolli 2016 (IMDC), Yao 2018]

Overall
survival

Progression-
free survival

Sample
size

25

25

2,645

1,115

Very low

Very low

Table 9: Summary of findings for IMDC: first-line SACT (hazard ratios and risk ratios)

Effect estimate (hazard
ratio/risk ratio)

HR 10.20 (2.42, 42.97)

HR 15.64 (4.52, 54.08)

HR 5.52 (4.15, 7.34)

HRs not pooled due to
high heterogeneity

Certainty

Very low

Very low

Very low

Very low

Poor

Poor

Interpretation

Risk of mortality
significantly higher in
poor risk group

Risk of disease
progression significantly
higher in poor risk group

Risk of mortality
significantly higher in
poor risk group

Risk of disease
progression significantly
higher in poor risk group
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Number of studies Outcome Sample Effect estimate (hazard Certainty Interpretation
size ratio/risk ratio)
Median (IQR) 3.55
(2.05, 4.97)
Poor risk vs favourable risk — mixed RCC subtypes
2 [Tamura 2021 (IMDC), Tanaka 2016 (first line, IMDC)] Overall 252 RR 3.42 (2.42, 4.83) Very low Risk of mortality
survival significantly higher in

poor risk group
Poor risk vs favourable risk — clear cell RCC subtype

2 [Beuselinck 2014; Gu 2017] Overall 123 HR 6.07 (2.66, 13.88) Very low Risk of mortality
survival significantly higher in
poor risk group
2 [Beuselinck 2014; Gu 2017] Progression- 123 HR 4.67 (2.64, 8.25) Very low Risk of disease
free survival progression significantly

higher in poor risk group
Poor risk vs favourable risk — clear cell RCC subtype

1 (Rini 2019) Overall 377 RR 6.74 (4.05, 11.22) Very low Risk of mortality
survival significantly higher in
poor risk group
1 (Rini 2019) Progression- 377 RR 2.02 (1.63, 2.50) Very low Risk of mortality
free survival significantly higher in

poor risk group
Intermediate risk vs favourable risk — non-clear cell RCC

subtype
1 [Aktepe 2021b] Overall 26 HR 0.90 (0.26, 3.97) Very low Could not differentiate
survival
1 [Aktepe 2021b] Progression- 26 HR 1.32 (0.47, 3.73) Very low Could not differentiate
free survival
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Number of studies

Intermediate risk vs favourable risk — mixed RCC
subtypes

15 [Abduhelwa 2022, Aktepe 2022, Bayoglu 2023,
Bolzacchini 2022, Cai 2017a, Chen 2019, Guida 2024,
Kim 2018b (IMDC), Kroeger 2013, Li 2020, Lin 2018, Lolli
2016 (IMDC), Soerense 2016, Tamura 2021, Yao 2018]
10 [Abduhelwa 2022, Bayoglu 2023, Bolzacchini 2022,
Cai 2017a, Chen 2019, Guida 2024, Li 2020, Lin 2018,
Lolli 2016 (IMDC), Yao 2018]

Intermediate risk vs favourable risk — mixed RCC
subtypes

2 [Tamura 2021 (IMDC), Tanaka 2016 (first line, IMDC)]

Intermediate risk vs favourable risk — clear cell RCC
subtype

2 [Beuselinck 2014; Gu 2017]

2 [Beuselinck 2014; Gu 2017]

Intermediate risk vs favourable risk — clear cell RCC
subtype

Outcome

Overall
survival

Progression-
free survival

Overall
survival

Overall
survival

Progression-
free survival

Sample
size

4,653

2,031

461

229

229

Effect estimate (hazard Certainty
ratio/risk ratio)

HR 1.83 (1.61, 2.08) Low

HR 1.41 (1.15, 1.73) Very low
RR 2.16 (1.52, 3.07) Very low
HR 2.98 (1.33, 6.67) Very low
HR 2.75 (1.70, 4.44) Very low

Interpretation

Risk of mortality
significantly higher in
intermediate risk group

Risk of disease
progression significantly
higher in intermediate
risk group

Risk of mortality
significantly higher in
intermediate risk group

Risk of mortality
significantly higher in
intermediate risk group
Risk of disease
progression significantly
higher in intermediate
risk group
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Number of studies

1 (Rini 2019)

1 (Rini 2019)

Poor risk vs intermediate risk — mixed RCC subtypes

3 [Hara 2024; Kikuta 2025 — I0IO; Kikuta 2025 — I0OTKI;
Rebuzzi 2022]

3 [Hara 2024; Kikuta 2025 — IOIO; Kikuta 2025 — I0TKI;
Rebuzzi 2022]

Poor risk vs intermediate risk — mixed RCC subtypes
2 (Tamura 2021 (IMDC); Tanaka 2016 (first line, IMDC))

Poor risk vs intermediate risk — clear cell RCC
1 (Rini 2019)

1 (Rini 2019)

Poor risk vs favourable + intermediate risk — non-clear cell
RCC

Outcome

Overall
survival

Progression-
free survival
Overall
survival
Progression-

free survival

Overall
survival

Overall
survival

Progression-
free survival

Sample
size
753

753

553

553

491

592

592

Effect estimate (hazard Certainty

ratio/risk ratio)
RR 3.04 (1.85, 4.98)

RR 1.43 (1.18, 1.74)

HR 3.08 (2.34, 4.07)

HR 1.96 (1.58, 2.43)

RR 1.58 (1.38, 1.81)

RR 2.22 (1.67, 2.95)

RR 1.41 (1.20, 1.66)

Very low

Very low

Moderate

Moderate

Very low

Very low

Very low

Interpretation

Risk of mortality
significantly higher in
intermediate risk group
Risk of mortality
significantly higher in
intermediate risk group

Risk of mortality
significantly higher in
poor risk group

Risk of disease
progression significantly
higher in poor risk group

Risk of mortality
significantly higher in
poor risk group

Risk of mortality
significantly higher in
poor risk group

Risk of mortality
significantly higher in
poor risk group
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Number of studies Outcome

1 [Toyoda 2024] Overall
survival

1 [Toyoda 2024] Progression-

free survival

Poor risk vs favourable + intermediate risk — mixed RCC
subtypes

3 [Kim 2019b, Miyake 2016a (IMDC), Schuttke 2024] Overall
survival
2 [Kim 2019b, Schuttke 2024] Progression-

free survival

Sample
size
75

75

402

131

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

Table 10: Summary of findings for MSKCC: first-line SACT (c-statistics)

Number of studies Outcome

Clear cell RCC

2 [de Velasco 2017, Voss 2018] Overall
survival

Sample
size

981

Effect estimate (hazard Certainty

ratio/risk ratio)
HR 3.17 (1.48, 6.78)

HR 1.14 (0.61, 2.14)

HR 2.36 (1.64, 3.39)

HR 1.77 (1.15, 2.79)

Effect estimate (c-
statistic)

0.59 (0.56, 0.63)

Very low

Very low

Very low

Low

Certainty

Low

Interpretation

Risk of mortality is
significantly higher in
the poor risk group

Risk of disease
progression significantly
higher in the poor risk

group

Risk of mortality
significantly higher in
poor risk group

Risk of disease
progression significantly
higher in poor risk group

Interpretation of
discriminative ability

Very poor
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Number of studies Outcome Sample Effect estimate (c- Certainty Interpretation of
size statistic) discriminative ability
1 [Voss 2018] Progression- 927 0.57 (0.53, 0.60) Very low Very poor

free survival
Mixed RCC subtypes

7 [Cai 2017¢, Kroeger 2013, Lu 2016, Shin 2021 (external Overall 4,052 0.66 (0.64, 0.68) Low Poor
validation cohort), Shin 2021 (model cohort), Tamura survival

2021, Voss 2018]

2 [Cai 2017¢c, Kim 2019a] Progression- 340 0.67 (0.62, 0.71) Very low Poor

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

2 Table 11: Summary of findings for MSKCC: first-line SACT (hazard ratios and risk ratios)

Number of studies Outcome Sample Effect estimate (hazard Certainty Interpretation
size ratios/risk ratios)

Poor risk vs favourable risk — mixed RCC subtype

5 [Cetin 2013, Fiala 2020, Kim 2018b, Lolli 2016, Overall 1,361 HR 4.49 (3.75, 5.38) Low Risk of mortality significantly

Tamura 2021] survival higher in poor risk group

3 [Cetin 2013, Fiala 2020, Lolli 2016] Progression- 886 HR 2.86 (2.39, 3.43) Very low  Risk of disease progression
free survival significantly higher in poor

risk group

Poor risk vs favourable risk — mixed RCC subtype

3 [Bamias 2010, Tamura 2021, Tanaka 2016] Overall 269 RR 3.44 (2.46, 4.81) Moderate Risk of mortality significantly
survival higher in poor risk group

Poor risk vs favourable risk — clear cell RCC
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Number of studies
1 [Giridhar 2017]

Intermediate risk vs favourable risk — mixed RCC
subtype

5 [Cetin 2013, Fiala 2020, Kim 2018b, Lolli 2016,
Tamura 2021]

3 [Cetin 2013, Fiala 2020, Lolli 2016]

Intermediate risk vs favourable risk — mixed RCC
subtype

3 [Bamias 2010, Tamura 2021, Tanaka 2016]
Intermediate risk vs favourable risk — clear cell RCC
1 [Giridhar 2017]

Poor risk vs intermediate risk — mixed RCC subtypes
3 [Bamias 2010, Tamura 2021, Tanaka 2016]

Poor risk vs intermediate risk — clear cell RCC
1 [Giridhar 2017]

Outcome
Overall
survival
Overall

survival

Progression-
free survival

Overall
survival

Overall
survival

Overall
survival

Overall
survival

Sample
size
35

3,232

1,904

577

431

577

167

Effect estimate (hazard
ratios/risk ratios)

RR 1.86 (1.17, 2.95)

HR 1.73 (1.56, 1.93)

HR 1.51, (1.37, 1.65)

RR 2.24 (1.60, 3.14)

RR 1.03 (0.53, 2.02)

RR 1.54 (1.36, 1.75)

RR 1.80 (0.97, 3.34)

Certainty

Very low

Low

Low

High

Very low

Low

Very low

Interpretation

Risk of mortality significantly
higher in poor risk group

Risk of mortality significantly
higher in intermediate risk
group

Risk of disease progression
significantly higher in
intermediate risk group

Risk of mortality significantly
higher in intermediate risk

group

Could not differentiate

Risk of mortality significantly
higher in poor risk group

Could not differentiate
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Number of studies Outcome Sample
size

Poor risk vs favourable + intermediate risk — mixed RCC

subtypes

2 [Miyake 2016a, Miyazake 2015] Overall 456
survival

1 [Miyake 2014] Progression 110
free survival

Intermediate + poor risk vs favourable risk — mixed RCC

subtypes

1 [Lu 2016] Overall 67
survival

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

Effect estimate (hazard
ratios/risk ratios)

HR 3.89 (2.06, 7.36)

HR 3.89 (1.74, 8.70)

HR 2.25 (1.26, 4.02)

2 Table 12: Summary of findings for Meet-URO: first-line SACT (hazard ratios)

Number of studies Outcome Sample size Effect estimate Certainty
(hazard ratios)

Score 5 vs score 2 —
mixed RCC subtype

1 [Rebuzzi 2022a] Overall survival 117 HR 16.03 (7.74, 33.20)  Very low

Certainty

Very low

Very low

Very low

Interpretation

Risk of mortality significantly
higher in poor risk group
Risk of disease progression
significantly higher in poor
risk group

Risk of mortality significantly
higher in intermediate + poor
risk group

Interpretation

Risk of mortality
significantly higher with
score 5
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1 [Rebuzzi 2022a] Progression-free 117 HR 6.56 (3.97, 10.83) Very low Risk of disease
survival progression significantly
higher with score 5

Score 4 vs score 2 —
clear cell RCC

1 [Rebuzzi 2022a] Overall survival 190 HR 6.07 (3.16, 11.66) Very low Risk of mortality
significantly higher with
score 4
1 [Rebuzzi 2022a] Progression-free 190 HR 2.77 (1.88, 4.08) Very low Risk of disease
survival progression significantly

higher with score 4

Score 3 vs score 2 —
mixed RCC subtype

1 [Rebuzzi 2022a] Overall survival 177 HR 3.09 (1.54, 6.20) Very low Risk of mortality
significantly higher with
score 3
1 [Rebuzzi 2022a] Progression-free 177 HR 2.05 (1.38, 3.05) Very low Risk of disease
survival progression significantly

higher with score 3

Reasons for downgrading can be found in the full GRADE tables in appendix F.
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Prior to second-line SACT

Table 13: Summary of findings for IMDC: second-line SACT (c-statistics)

Effect estimate (c- Certainty
statistic)

Number of studies Outcome Sample size

Mixed RCC subtypes

2 [Derosa 2019 Overall survival 2,190 0.64 (0.58, 0.69) Very low
(discovery), Derosa

2019 (validation), Ko

2015]

Reasons for downgrading can be found in the full GRADE tables in appendix F
Table 14: Summary of findings for IMDC: second-line SACT (hazard ratios and risk ratios)

Number of studies Outcome Sample size Effect estimate Certainty
(hazard ratio)

Poor risk vs favourable
risk — mixed RCC
subtypes

2 [Derosa 2019 Overall survival 654
(discovery, IMDC),

Derosa 2019

(validation, IMDC), Ko

2015]

HR 5.87 (4.48, 7.69) Low
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Number of studies Outcome

Poor risk vs favourable
risk — mixed RCC
subtypes

2 [Derosa 2019 Overall survival
(discovery), Derosa

2019 (validation),

Tanaka 2016 (second-

line)]

Intermediate risk vs
favourable risk — mixed
RCC subtypes

2 [Derosa 2019 Overall survival
(discovery, IMDC),

Derosa 2019

(validation, IMDC), Ko

2015]

Intermediate risk vs
favourable risk — mixed
RCC subtypes

2 [Derosa 2019 Overall survival
(discovery). Derosa

2019 (validation),

Tanaka 2016 (second-

line)]

Poor risk vs Favourable
+ intermediate risk —
mixed RCC subtypes

Sample size

366

1,436

956

Effect estimate
(hazard ratio)

RR 2.53 (1.56, 4.11)

HR 1.85 (1.42, 2.40)

RR 1.52 (1.14, 2.04)

Certainty

Very low

Low

Moderate

Interpretation

Risk of mortality
significantly higher in
poor risk group

Risk of mortality
significantly higher in
intermediate risk group

Risk of mortality
significantly higher in
intermediate risk group
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Number of studies

3 [Matsushita 2024
(IMDC), Miyake 2016b
(IMDC), Ueda 2018
(IMDC)]

3 [Matsushita 2024
(IMDC), Miyake 2017,
Ueda 2018 (IMDC)]

Poor risk vs
intermediate risk — non-
clear cell RCC

1 [Fujita 2024]

1 [Fujita 2024]

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

Overall survival

Progression-free

survival

Overall survival

Progression-free
survival

Sample size

549

402

52

52

Effect estimate
(hazard ratio)

HR 2.79 (1.62, 4.83)

HR 1.23 (0.53, 2.88)

HR 2.74 (1.15, 6.52)

HR 1.98 (1.02, 3.83)

2025)

39

Certainty

Very low

Very low

Very low

Very low

Interpretation

Risk of mortality
significantly higher in
poor risk group

Could not differentiate

Risk of mortality
significantly higher in
poor risk group

Risk of progression
significantly higher in
the poor risk group
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1 Table 15: Summary of findings for MSKCC: second-line SACT (c-statistics)

Number of studies Outcome Sample size Effect estimate (c- Certainty Interpretation of
statistic) discriminative ability

Mixed RCC subtypes

3 [Derosa 2019 Overall survival 2,190 0.62 (0.55, 0.69) Very low Poor

(discovery)

Derosa 2019
(validation)

Ko 2015]
2 Reasons for downgrading can be found in the full GRADE tables in appendix F
3 Table 16: Summary of findings for MSKCC: second-line SACT (hazard ratios and risk ratios)

Number of studies Outcome Sample size Effect estimate Certainty Interpretation
(hazard ratios/risk
ratios)

Poor risk vs favourable
risk — mixed RCC

subtype

2 [Derosa 2019 Overall survival 525 HR 8.20 (3.80, 17.71) Low Risk of mortality
(discovery), Derosa significantly higher in
2019 (validation)] poor risk group

3 [Derosa 2019 Overall survival 545 RR 2.29 (1.37, 3.82) Very low Risk of mortality
(discovery), Derosa significantly higher in
2019 (validation), poor risk group

Tanaka 2016]
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Number of studies

Intermediate risk vs
favourable risk — mixed
RCC subtype

2 [Derosa 2019
(discovery), Derosa
2019 (validation)]

3 [Derosa 2019
(discovery), Derosa
2019 (validation),
Tanaka 2016]

Poor risk vs
intermediate risk —
mixed RCC subtype

3 [Derosa 2019
(discovery), Derosa
2019 (validation),
Tanaka 2016]

Poor risk vs favourable
+ intermediate risk —
mixed RCC subtype

3 [Matsushita 2024,
Miyake 2016b, Udea
2018]

3 [Matsushita 2024,
Miyake 2017, Udea
2018]

Outcome

Overall survival

Overall survival

Overall survival

Overall survival

Progression-free
survival

Sample size

1,070

1,195

728

549

402

Effect estimate
(hazard ratios/risk
ratios)

HR 2.29 (1.93, 2.72)

HRs not pooled due to
high heterogeneity
Median (IQR) 1.47
(1.35, 1.61)

RR 1.57 (0.99, 2.48)

3.16 (2.13, 4.67)

2.24 (1.60, 3.13)

Certainty

Low

Very low

Very low

High

Moderate

Interpretation

Risk of mortality
significantly higher in
intermediate risk group
Risk of mortality
significantly higher in
intermediate risk group

Could not differentiate

Risk of mortality
significantly higher in
poor risk group

Risk of disease
progression significantly
higher in poor risk group
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Reasons for downgrading can be found in the full GRADE tables in appendix F

Prior to subsequent-line SACT

No evidence was identified for use of risk prediction models prior to subsequent-line SACT.

See appendix F for full GRADE tables.
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1.1.7 Economic evidence

A literature search was conducted to identify published economic evaluations of relevance to
the review questions on risk prediction models (evidence review K for risk prediction models
for localised and locally advanced RCC, and evidence review L for risk prediction models for
metastatic RCC), see Appendix B — Literature search strategies. This search retrieved 787
studies, and none of these studies were considered relevant or applicable for either review
question at title and abstract screening.

1.1.7.1 Included studies

No studies were included for this evidence review (see Appendix G — Economic evidence
study selection).

1.1.7.2 Excluded studies
No studies were reviewed at full text and excluded.

1.1.8 Summary of included economic evidence

No economic evidence was identified for this review question.

1.1.9 Economic model

No original economic modelling was conducted for this review question.

1.1.12 The committee’s discussion and interpretation of the evidence

1.1.12.1. The outcomes that matter most

The committee discussed the outcomes specified in the protocol. They agreed that the most
useful outcome that the risk prediction tools predict for metastatic renal cell carcinoma would
be overall survival (OS), in terms of management, as well as being important to the
individual. Lay members highlighted that predicting both OS and progression-free survival
(PFS) information would be important to them as PFS could affect quality of life. However, it
was noted that people can have PFS benefits but without quality-of-life benefits.

In order for prediction tools to be useful for guiding management of metastatic RCC, the
committee agreed that they need to be able to discriminate well between different risk
groups, and they therefore considered discrimination measures (c-statistics, sensitivity and
specificity and likelihood ratios) to be particularly important. Sensitivity, specificity and
likelihood ratios were the highest standard of evidence available as they involve evaluating
the performance of a measure using a specified threshold. They can be linked directly to
decision making by identifying all those at risk of progression or death and therefore guiding
management. However, in the absence of this type of data, c-statistics and hazard ratios (or
odds ratios and risk ratios) were the key outcomes used to assess the performance of the
risk prediction tools. These outcome measures provide an indication of classification
accuracy (high risk and low risk) and the risk of an event associated with the classification.
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1.1.12.2 The certainty of the evidence

Evidence was identified for each of the tools in the protocol: IMDC, MSKCC and Meet-Uro.
Most of the evidence was assessed to be low or very low certainty with the majority
downgraded for risk of bias. Concerns around the risk of bias included limited information
provided by studies on the analysis, inappropriate handling of missing data and insufficient
numbers of outcome events. Evidence was downgraded for inconsistency due to variation in
the results from individual studies. Evidence was also downgraded for imprecision due the
HR or RR results coming from analyses where the sample size was smaller than 500 or the
95% CI crossed the line of no effect, and for c-statistics where the effect estimate crossed
more than one category of classification accuracy.

The evidence for discrimination in this review was limited to results reported using c-statistics
as the data needed to calculate sensitivity and specificity was not reported in the studies.
The committee were aware of the limitations of the c-statistic, which looks at classification
accuracy but places equal weight on false positives and false negatives. They noted that in
practice the tools would be used to classify people into different risk groups to help identify
those at high-risk of disease progression or death, who may benefit from systemic anti-
cancer therapy or other treatments. In the absence of sensitivity and specificity data, the
committee agreed that c-statistic data could provide information to guide clinicians to select a
suitable tool to help clinicians with treatment decisions coupled with a larger risk of the
outcome of interest, shown by the hazard ratio (HR) or risk ratio (RR), in more severe groups
compared to less severe risk groups.

There was no data available for different subgroups of interest within individual studies,
however, analyses were stratified by RCC subtype and line of SACT where possible at the
study level. The committee highlighted that IMDC was developed for clear cell RCC and has
been validated in the non-clear cell population. Most of the available evidence identified was
related to clear cell RCC or not reported by subtype and there was therefore more
uncertainty around the use of these tools in non-clear cell RCC subtypes.

1.1.12.3 Benefits and harms

The evidence was presented to the committee based on where in the treatment pathway the
risk prediction tools were applied in the studies. This was prior to cytoreductive nephrectomy,
prior to first-line systemic anti-cancer therapy (SACT) and prior to second-line SACT. No
evidence was identified for the tools being applied prior to subsequent-line SACT.

Risk prediction tools applied prior to cytoreductive nephrectomy (no SACT)

There was some evidence identified for the use of IMDC and MSKCC prior to cytoreductive
nephrectomy. C-statistics showed that both tools had poor ability to discriminate between
different risk groups for overall survival. However, the evidence came from just one study.
Clinical data from 1 study with participants who had either clear cell or non-clear cell RCC
(data not provided separately for subtypes) using IMDC, suggested there was a statistically
significant higher risk of mortality (reported as a hazard ratio, HR) in the poor risk group
compared to the favourable risk group, but it was not possible from the evidence to
differentiate between intermediate risk and favourable risk groups. However, the magnitude
of the increased risk was relatively small compared to the results from studies using the tool
prior to first-line SACT.

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

44



— O VY O NPk WN—

—_— —_—
DB~ W

—_—
O 0 3N

NSNS\ I O \O I \S I \O N \O 2N O I S}
OO0k WN—O

w W
- O

W W W W
[ RN NRVS Y O]

W W W
e BN o))

(98
\O

N N N SN LN
N W —=O

DRAFT FOR CONSULTATION

The committee noted that IMDC and MSKCC are used in practice in some places as part of
decision making prior to cytoreductive nephrectomy, and that cytoreductive nephrectomy
would not generally be performed in people with a poor IMDC risk score. The committee also
highlighted the importance of evaluating the extent of disease, the fitness of the person, and
the person’s symptoms when assessing suitability for cytoreductive nephrectomy.

Risk prediction tools applied prior to first-line SACT

The evidence reported c-statistics as a measure for the ability of IMDC and MSKCC to
discriminate between the different risk groups for OS and PFS outcomes, when the tools are
applied prior to first-line SACT. These ranged between very poor and poor discriminative
ability for MSKCC and poor discriminative ability for IMDC. No c-statistic data related to
Meet-URO was identified.

The majority of the evidence came from studies where people had either clear cell or non-
clear cell RCC and outcomes were not reported separately for subtypes, or the studies did
not specify the subtype. However, the committee noted that most of the participants of these
studies were likely to have had clear cell RCC subtype as this is the most common subtype.

Clinical evidence reporting HRs was identified for all 3 risk prediction tools, while some
studies reported results as RRs. In summary, the evidence shows that IMDC, MSKCC, and
Meet-URO were able to differentiate well between the different risk categories in most
studies where data was available for participants with non-clear cell RCC, clear cell RCC, or
a mixed population of both subtypes. The magnitude of the HRs (or RRs) varied but for
IMDC, for example, there was a large or very large increased risk of progression or mortality
in the poor risk category compared to the favourable one. Similarly, when comparing the
poor and intermediate risk groups for IMDC the risk was higher in the poor risk group,
however, results were mixed when comparing intermediate and favourable risk groups. The
evidence showed that MSKCC was able to differentiate between poor and favourable risk
groups for overall survival and progression-free survival, however, results were mixed when
comparing both poor with intermediate risk groups and intermediate with favourable risk
groups. Where a difference between risk groups could not be detected, this could be due to
an insufficient sample size or due to the relatively poor discriminative ability of these tools (as
assessed by the c-statistic above).

Although the results reported as HR showed statistically significant differences in risk of
mortality and progression across the risk groups, the committee highlighted that there is
some subjectivity in how people are classified into the groups by the tools because they all
use the Karnofsky performance score (KPS) to rate performance status. This score consists
of an 11-point rating system and is subjective in nature. This means that the resulting risk
classification can change depending on how the KPS is applied and ultimately impact
eligibility for SACT. Therefore, the committee stressed the need for clinical judgment to be
used together with any risk tools to inform decisions around treatment options.

Risk prediction tools applied prior to second-line SACT

In summary, risk prediction tools applied before second-line SACT showed that c-statistics
values of the IMDC and MSKCC tools had poor discriminative ability to predict OS in a mixed
RCC study population. There was no c-statistic data for PFS. There was limited HR and RR
data for IMDC and MSKCC. However, where evidence was available the higher of the two
risk groups being compared generally showed an increased risk of mortality or progression,
except for the poor versus intermediate MSKCC risk group comparison, where risk of
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mortality could not be differentiated. There was no data for Meet-URO for this stage in the
pathway.

The committee highlighted potential complexities in applying these risk prediction tools to
predict overall survival risk in people undergoing second-line or subsequent treatments, as
prior interventions may potentially bias predictive results due to selection bias. People
requiring second-line treatment due to recurrence or progression may have a renal lesion
that is more aggressive. The committee agreed that factors such as how long individuals
have been on treatment and their response, frailty, and other risk factors would be important
at this stage in the pathway.

Drafting the recommendations

The committee noted that the MSKCC, IMDC and Meet-Uro risk prediction tools were
developed at different treatment eras for kidney cancer. MSKCC was developed before the
anti-angiogenic era, while IMDC and Meet-Uro were developed when anti-angiogenic drugs
were available. From their experience, the most used risk prediction tool in current clinical
practice is the IMDC tool. The committee agreed that in practice they usually group IMDC
poor and intermediate-risk groups together and discussed the possibility of combining data
by different risk groups in this manner. However, the available data was not presented in a
manner to allow this re-analysis, and although some studies did group risk categories
together for analysis, this involved mostly the favourable and intermediate risk groups being
combined, rather than poor and intermediate risk groups being combined, which would have
been the committee’s desired option. The committee were aware that NICE technology
appraisals (TAs) of metastatic RCC treatments include IMDC risk stratification as part of their
eligibility criteria and also consider poor and intermediate-risk groups together.

The committee discussed the importance of having the information needed to calculate the
risk score available for the risk prediction tool to be useful. They noted that the MSKCC risk
prediction tool requires measurement of lactate dehydrogenase (LDH) which is not always
readily available. IMDC does not require LDH to calculate a score which makes it easier to
implement. Using MSKCC represents an additional cost to the NHS because it requires
measurement of LDH. Meet-URO classifies people differently compared to IMDC and
MSKCC and does not map easily to favourable, intermediate, and poor risk groups. In
addition, Meet-URO requires data on the presence of bone metastases which would need a
dedicated bone scan. The committee advised that indications for a bone scan are more
symptom-based, and a bone scan is usually performed only when there is a report of pain.
The committee agreed that individuals with bone metastases generally perform worse, and it
is common to observe variability in how these individuals are classified into risk groups.

Whilst the discriminative ability for each of the risk prediction tools was not rated as good or
above based on c-statistics, IMDC and MSKCC were able to classify people into poor risk
and favourable risk groups sufficiently well, so that there was a statistically significant
difference in risk between the 2 groups for OFS and PFS. Therefore, the committee agreed
that the tools could still provide useful information to support the decision-making process
about future treatment options. As the IMDC tool is already used commonly in practice, is
used when determining eligibility for some SACT according to associated TAs and does not
require the additional tests of LDH and bone scans needed for MSKCC and Meet-Uro
respectively, the committee made a recommendation to consider the use of IMDC when
making decisions about treatment options for metastatic RCC. The committee agreed that
IMDC can be useful for predicting OS, however, there was less evidence around the use of
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IMDC for predicting PFS, and available c-statistic evidence was very low certainty, so they
limited their recommendation to using this tool to predict OS.

The committee agreed that risk prediction tools can be used to predict OS as part of the
decision-making process about future treatment options. However, they agreed that because
the discriminative ability of existing risk prediction tools was poor at best, these tools should
only be used alongside clinical judgment when determining future treatment approaches. The
committee highlighted that the decision-making process around treatment options should
involve a comprehensive assessment of the individual clinical characteristics such as their
fitness, frailty and any comorbidities.

The majority of the evidence came from studies where the risk prediction tools were applied
before first-line systemic therapy. Whilst the use of IMDC has been validated beyond first-line
systemic therapy, the committee agreed that users need to be aware that there is more
uncertainty around the usefulness and accuracy of the tools in predicting OS prior to people
receiving second- and subsequent-line systemic therapy, due to the potential bias that could
be introduced by previous interventions received. Other factors that might be relevant when
decisions are made about second- or subsequent-line therapy and would be expected to fall
under the use of clinical judgement included how long individuals have been on a treatment,
response to that treatment, previous experiences of side effects.

There was no evidence on the use of risk prediction tools in people with rare renal carcinoma
subtypes such as medullary carcinoma, collecting duct carcinoma and there was also no
evidence on the use of these tools in people with heritable RCC predisposition syndromes.
Therefore, the recommendation highlighted the uncertainty around the usefulness and
accuracy of the IMDC in these populations and when making decisions about second- or
subsequent-line therapy.

The committee were aware that some technology appraisals (TAs) or NHS clinical
commissioning criteria used specific risk prediction tools (such as the IMDC) to help
determine which treatments are suitable for people. To future proof the guideline the
committee recommended that where this happens and SACT is indicated, the relevant tool
should be used in addition to the IMDC.

To reduce variation in clinical practice, improve record keeping and promote use of risk
prediction tools the committee recommended that the results of the risk score are recorded
clearly in the person’s clinical records before any decisions about future treatment options
are made.

The committee highlighted that there is variation in practice around the information that is
provided to people with metastatic RCC about risk prediction tools, with some people not
receiving enough information about their risk of progression or survival, and often not
understanding what the scores mean in terms of management and care options going
forward. The committee agreed that it was important to share information about the name of
the tool, the purpose of using it, what the results mean for the person and how they can be
used to inform treatment decisions, as well as highlighting where there are more
uncertainties associated with using the tool (such as in people with rarer RCC subtypes
because most of the data supporting the tool comes from people with clear cell RCC).

The committee also drafted a research recommendation to promote the development and
validation of a new risk prediction tool (or the identification of biomarkers or clinical factors
that could be used to develop such a tool) for people with metastatic RCC because the
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existing tools had poor discriminative ability. Most of the evidence came from people with
clear cell RCC, because the populations in studies that did not stratify by RCC subtype were
made up mostly of people with clear cell RCC. Therefore, the committee noted that there
was little data on the usefulness of these tools for rarer RCC subtypes, and that it would be
useful to be able to predict outcomes including survival, risk of disease progression, or
response to treatment. They therefore specified that the tool or tools should accurately
predict these outcomes in all subtypes of metastatic renal cell carcinoma.

1.1.12.4 Cost effectiveness and resource use

No published economic evidence was identified and original economic modelling was not
conducted for this review question.

The committee indicated that, in current practice, the information needed to calculate the
recommended risk scores is already collected and reported in pathology reports, and it is not
expected to incur further resources to calculate these risk scores. These tools are expected
to lead to better management options and potentially improve outcomes (at no additional
cost), and therefore their use is likely cost-effective. The recommendations made on risk
prediction tools for metastatic RCC are broadly aligned with current clinical practice, and are
not expected to have a substantial resource impact but encourage standardisation of
practice.

1.1.13 Recommendations supported by this evidence review

This evidence review supports recommendations 1.13.1 to 1.13.5 and the research
recommendation on Risk prediction tools for metastatic renal cell carcinoma.
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No evidence was identified.
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Appendices

Appendix A — Review protocols

Review protocol for the use of risk prediction models to predict survival
and/ or recurrence in adults with suspected or confirmed renal cell
carcinoma (protocol for reviews L and K)

ID | Field Content
Prognostic models to predict survival and/ or recurrence in adults with
1. | Review title suspected or confirmed renal cell carcinoma (RCC).
Review question In adults with suspected or confirmed renal cell carcinoma, which
2. validated prognostic models are most effective at predicting survival
and/or recurrence?
Objective To evaluate and compare the ability of validated prognostic models to
3. predict survival and/or recurrence in adults with suspected or confirmed
RCC to help inform decisions about management options.
Searches The following databases will be searched:
4. e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)
e Embase
e MEDLINE
o Epistemonikos
For the economics review the following databases will be searched:
e Embase
e MEDLINE
e Medline in Process
e Medline EPub Ahead of Print
e Econlit
e HTA (legacy records)
e NHS EED (legacy records)
e INAHTA
Searches will be restricted by:
¢ Date limitations: None
o 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.
Condition or domain Suspected or confirmed renal cell carcinoma
5. | being studied
Population e Adults (18 years or over) with suspected or confirmed RCC
6.
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Suspected RCC refers to cases where there are diagnostic findings on
CT or MRI suggestive of RCC but where a definitive diagnosis has not
yet been made.

Confirmed RCC refers to definitive diagnosis according to the clinical or
pathological TNM staging and WHO subtyping classification, through
histopathological examination of tissue samples obtained from biopsy or

surgery.

Predictor (Predictive
7. | prognostic model or
score)

Validated prognostic models from the lists below. Validated models and
scores may be augmented and further validated by additional individual
factors.

Localised or locally advanced RCC
Post-first line treatment prognostic models to predict survival or
recurrence outcomes:
e GRANT
Karakiewicz
Kattan
Leibovich 2003
Leibovich 2018
Sorbellini
SSIGN
UISS
VENUSS
Zisman

Prognostic models as above augmented with one or more additional
scores (scores of interest are listed in review 2cii and below). Studies
will be included if there is subsequent validation of the augmented
model.

For comparison (not a prognostic model):

2016 version of the TNM classification (based on pathology post-
surgery TNM and for prognostic assessment of survival outcomes, not
initial classification and staging. Does not include clinical TNM, which is
used before surgery.)

Metastatic RCC pre- and post-first line treatment prognostic
models:

e |MDC
e Meet-URO
e MSKCC

Prognostic models augmented with one or more additional scores.
Scores of interest are listed in protocol 2cii on risk scores and below)

e Exclusion: Molecular and radiomic factors will not be included for
prognostic assessment at any stage because there are no known
fully validated scores or models in these areas, they are not used in
clinical practice routinely and the evidence base remains
investigational.

Scores of interest:
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¢ Clinical performance status (for predicting surgical and survival
outcomes):
o ECOG

e Patient factors (for predicting surgical and survival outcomes:
e Charlson comorbidity index
e Clinical frailty scale

Types of study to be
included

The following types of studies will be included in the review, restricted to
those reporting:

e Prospective and retrospective cohort studies, (specifically validation
studies of models or derivation studies that also include
independent validation data)

e Systematic reviews of these studies

Where good quality systematic reviews are identified, these may be
used completely or as a source of references, depending on
applicability.

A recent systematic review (search date 12/12/2019) has been
identified which will be considered for use in the analysis of post-
treatment prognostic models, with a supplementary search for
additional subsequent studies:

Usher-Smith JA, Li L, Roberts L, Harrison H, Rossi SH, Sharp SJ,
Coupland C, Hippisley-Cox J, Griffin SJ, Klatte T, Stewart GD. Risk
models for recurrence and survival after kidney cancer: a systematic
review. BJU Int. 2022 Nov;130(5):562-579.

10.

Other exclusion criteria

e Abstracts, conference presentations and theses

¢ Non-human studies

¢ Non-English language studies

e Model derivation studies that do not contain any validation data.

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.

Prognostic factors play a crucial role in the initial assessment of a
patient’s prognosis, in counselling patients, guiding treatment decisions,
informing individualised surveillance protocols and in the design and
recruitment of clinical trials. Therefore, this review aims to evaluate and
compare the accuracy of individual or combined prognostic factors
expressed as validated models or scores in adults with suspected or
confirmed RCC to predict survival and recurrence outcomes. This
information will help inform suitable management options.

12.

Outcomes to be
predicted

Outcomes predicted by prognostic models at the non-metastatic
post-treatment stage:

o Progression free survival

e Recurrence free survival

e Disease-free survival, including cancer-free survival

Some studies may report disease-free survival as recurrence free
survival, local recurrence, or distant metastases. These will be
extracted as proxy outcomes where survival data is not reported in the
studies.
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e Overall survival
e Cancer specific survival

Outcomes predicted by prognostic models at metastatic pre- and
post-treatment stages:

e Overall survival

e Progression free survival

13.

Outcome measures

For each outcome, prognostic accuracy measures will be reported
where available, for example:

» Odds ratios/hazard ratios/ risk ratios

» Model fit statistics (for example R2, Brier score)

* Discrimination (for example C statistic, area under ROC curve,
sensitivity and specificity and likelihood ratios).

+ Calibration (for example calibration slope)

Where OR/RR and c-statistic data is reported at multiple time points
then data will be pooled across studies for the timepoint closest to that
in the model derivation paper/ time the model is used to predict
outcomes for in practice (we expect that these will be the same). We
will also extract data for the latest timepoint available and analyse this
separately.

14.

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 Developing NICE
guidelines: the manual section 6.4). Study investigators may be
contacted for missing data where time and resources allow.

15.

Risk of bias (quality)
assessment

Risk of bias of individual studies will be assessed using the preferred
checklist as described in Developing NICE guidelines: the manual:

PROBAST checklist for prognostic studies
ROBIS for systematic reviews of prediction models

16.

Strategy for data
synthesis

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

Hazard ratio and odds ratio outcome measures

Where appropriate, hazard ratios will be pooled using the generic
inverse-variance method. Adjusted odds ratios, hazard ratios and risk
ratios from multivariate models will only be pooled if the same set of
factors are used across multiple studies and if the same thresholds to
measure factors were used across studies.

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:
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e Significant between-study heterogeneity in methodology,
population, predictors, 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%.

Prognostic test accuracy outcome measures

Where five or more studies were available that reported data in a 2x2
format (or that could be manipulated to derive this information) a
bivariate model will be fitted using the mada package in R v3.4.0, which
accounts for the correlations between positive and negative likelihood
ratios, and between sensitivities and specificities. Where sufficient data
is not available (2-4 studies), separate independent pooling will be
performed for positive likelihood ratios, negative likelihood ratios,
sensitivity and specificity.

Meta-analysis of c-statistics will be considered when the same
prognostic models have been evaluated across multiple studies. Meta-
analyses of ¢ statistics will be carried out using the metamisc package
in R v4.2.3, which confines the analysis results to between 0 and 1
matching the limited range of values that c-statistics can take.

A modified version of GRADE will be used to assess the quality of the
outcomes. All outcomes in this review which come from validated cohort
studies and systematic reviews will be rated as high quality initially and
downgraded from this point.

GRADE will be carried out at the level of likelihood ratios with LR+
being downgraded for imprecision if the 95%CI cross 1 or 2. For LR- the
results will be downgraded if the 95% CI crosses 0.5 or 1. For c-
statistics the result will be downgraded once for imprecision if the 95%
Cl crosses 2 categories of test classification accuracy (see thresholds
below) and twice if it crosses 3 or more categories.

Decision making thresholds for HR/OR data

To assess imprecision, where there are no defined minimally important
differences (MIDs) we will set the MID as the line of no effect for all
outcomes (1.0 for dichotomous outcomes and 0 for continuous
outcomes). (The second downgrade for imprecision will be based on
sample size.)

Decision making thresholds for prediction test accuracy data

We will use the thresholds from Evidence Based Emergency Medicine;
Part 5 Receiver Operating Curve and Area under the Curve to classify
the c-statistics. According to this AUC can be interpreted as follows: 90
-100 = excellent; 80 - 90 = good; 70 - 80 = fair; 60 - 70 = poor; 50 - 60 =
fail.

Decision making thresholds (for likelihood ratios [LR])

e For positive likelihood ratios:
e Potentially useful model LR = 2.0 (with higher better)
e Not auseful model 1 <LR < 2.0

e For negative likelihood ratios:
e Useful model LR < 0.5 (lower better)
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e Not a useful model 0.5<LR<1.0

Analysis of sub-groups

RCC subtypes, for example, clear cell RCC, papillary RCC.

17.
Type and method of Intervention
18. | review Diagnostic
X Prognostic
Qualitative
Epidemiologic
Service Delivery
Other (please specify)
19. | Language English
Country
20. England
Anticipated or actual August 2024
21. | start date
Anticipated completion March 2026
22. | date
Named contact 5a. Named contact
23. 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.
From the Guideline Development Team:
24. | Review team members e Steve Sharp, Technical adviser
e Marie Harrisingh, Technical adviser
e Sarah Boyce, Senior technical analyst
e Fernando Zanghelini, Technical analyst
e Olivia Crane, Technical analyst
e Lindsay Claxton, Health economics adviser
¢ Hannah Tebbs, Senior Health economist
e Yuanyuan Zhang, Health economist
e Amy Finnegan, Senior Information specialist
Funding This systematic review is being completed by the Guideline
25. | sources/sponsor Development Team which receives funding from NICE.
Conflicts of interest All guideline committee members and anyone who has direct input into
26. 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
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part of a meeting will be documented. Any changes to a member's

Declarations of interests will be published with the final guideline.

27.

Collaborators

committee who will use the review to inform the development of

available on the NICE website: Kidney Cancer (GID-NG10398).

Table 17: Economic review protocol

Field

Content

Review
titles

K and L: Cost effectiveness of prognostic models to predict survival and/ or
recurrence in adults with suspected or confirmed renal cell carcinoma
(RCC)

Objective

To identify economic studies for the review of prognostic models to predict
survival and/or recurrence in adults with suspected or confirmed RCC

Inclusion
criteria

e Populations, interventions and comparators as specified in the prognostic
review protocol.

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

¢ OECD countries (except USA)

¢ Healthcare and personal social services cost perspective

¢ 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.

Exclusion
criteria

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

¢ 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

¢ 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.

¢ Non-comparative economic analyses including cost-of-iliness studies.

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

* Non-English language papers.
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o Studies considering exclusively intervention costs, e.g. medicine
acquisition costs, without considering wider healthcare costs associated
with the management of RCC.

¢ Studies only focussing on productivity losses or gains.

5. | Search
strategy

An economic study search will be undertaken using question-specific terms
and an economic study filter.

For search details see appendix B below.

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

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

e EconLit
e EED and HTA (legacy records)

6. | Review
strategy

e 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 guideline.
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 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
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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

The search maintained the same condition set as the combined search used for reviews A,
B, C, H1 and H2 (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 and H2: non-pharmacological management of
advanced RCC).

Nephrectomy was added to the population set for review L (current review) and review K as
the question wanted to also include prognostic models that assessed surgical outcomes.

An exploratory search was performed prior to the search for review L (current review) and
review K. The exploratory search looked for the names of validated prognostic models. The
validated models that passed the question’s inclusion criteria were included in the second set
of the search strategy.

The analysts identified 3 test papers prior to the search being developed.
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Search limits and other restrictions

Formats

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

e Animal studies

e Editorials, letters, news items and commentaries

o Conference abstracts and posters

e Registry entries for ongoing clinical trials or those that contain no results
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

Clinical searches

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.

Prognostic study filter (sensitive):

Wilczynski, N and Haynes, R. (2004) Developing optimal search strategies for detecting
clinically sound prognostic studies in MEDLINE: an analytic survey. BMC Medicine 2
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Cost effectiveness searches

The following search filters were applied to the search strategies in MEDLINE and Embase
to identify cost-effectiveness studies:

Glanville J et al. (2009) Development and Testing of Search Filters to Identify
Economic Evaluations in MEDLINE and EMBASE. Alberta: Canadian Agency for
Drugs and Technologies in Health (CADTH)

Note: Several modifications have been made to these filters over the years that are standard
NICE practice.

Key decisions

10 references, not retrieved by the search, were manually added to the main search results.
2 of the references were identified as being relevant by the committee and 8 of the
references were identified through systematic reviews captured by the search. The
references that were manually added to the search results were not captured by the search
as they did not mention model (intervention) terms or were filtered out of the results by the
study filters.

Additional searches were carried out for this topic. A broader search was carried out as the
same time as the main search on 16/07/2024. The search looked for any relevant prognostic
studies, it was not limited to systematic review or cohort studies. The search was run in
Medline ALL (Ovid), Embase (Ovid) and Epistemonikos (Epistemonikos). The main search
results were excluded from the strategy using BOOLEAN NOT. The search results were
added to a separate EPPI database from the main search results. The results were spot
checked for relevancy.

On the 24/09/2024 backwards citations searching was carried out in Web of Science (WoS)
across 35 papers after sifting the database searches carried out in July; 26 of the references
were identified in forest plots and 9 were missing from the main search. Only those
references that could be accessed through the NICE subscription to WOS were added to the
search results. Duplicates were removed from the marked list in WOS before downloading
the results.

The analysts identified 5 additional papers that were added to the results. The RCT papers
were identified via the reference lists of relevant systematic reviews.

Clinical searches

Database results

Databases Date Database platform Database No. of
searched segment results
or version | downloaded
Cochrane 16/07/2024 | Wiley Issue 7 of 93
Central 12, July
Register of 2024
Controlled
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Trials
(CENTRAL)
Cochrane 16/07/2024 | Wiley Issue 7 of 0
Database of 12, July
Systematic 2024
Reviews
(CDSR)
Embase 16/07/2024 Ovid 1974 to 2574
2024 July
15
Epistemonikos | 16/07/2024 Epistemonikos N/A 190
International 16/07/2024 https://database.inahta.org/ | N/A 11
Health
Technology
Assessment
Database
(INAHTA)
MEDLINE ALL | 16/07/2024 Ovid 1946 to 989
July 15,
2024
Additional search methods
Databases Date searched No. of results downloaded
Medline 16/07/2024 989
Embase 16/07/2024 4151
Epistemonikos 16/07/2024 1507
Web of Science 24/09/2024 724
Rerun search database results
Databases Date Database Database No. of
searched platform segment or results
version downloaded
Cochrane Central 31/03/2025 | Wiley Issue 3 of 12, 94
Register of Controlled March 2025
Trials (CENTRAL)
Cochrane Database 31/03/2025 | Wiley Issue 3 of 12, 0
of Systematic March 2025
Reviews (CDSR)
Embase 31/03/2025 | Ovid 1974 to 2025 1399
March 28
Epistemonikos 31/03/2025 | Epistemonikos | n/a 219
INAHTA 31/03/2025 | INAHTA n/a 13
MEDLINE ALL 31/03/2025 | Ovid 1946 to March 28, 2222

2025
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Rerun additional search methods

Databases Date searched No. of results downloaded

Medline 01/04/2025 1026
Embase 01/04/2025 2153
Epistemonikos 01/04/2025 4628

No date limits were applied to the rerun strategies due to technical issues in the OVID
databases. The duplicates were resolved in EPPI reviewer.

Web of Science was not required for reruns as the original additional search was looking for
backward citations.

Search strategy history

Database name: Cochrane CENTRAL and CDSR

Searches

#1 MeSH descriptor: [Kidney Neoplasms] explode all trees 1975

#2 MeSH descriptor: [Nephrectomy] explode all trees 585

#3 (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 1427

#4 (collecting-duct* 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 stage-4)):tiab 14

#5 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r*
or hypernephroma* or nephrocarcinoma®):tiab 3866
#6 (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
tumo?r* or mass or metastat* or malignan* or sarcoma* or parenchyma*)):tiab 69

#7 (nephron* NEAR/2 (surg* or remov* or partial* or procedur® or treat* or operat* or
spar* or preserv*)):ti,ab 128
#8 nephrectom*:ti,ab 1941

#9  {or #1-#8) 6414

#10 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng
or Sorbellini* or Zisman* or Meet-URO or nephrometry):ti,ab 392

#11 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used
for an Anatomical Classification"):tiab 6

#12 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade
age nodes and tumour" or "grade age nodes and tumor"” or "Memorial Sloan-Kettering
Cancer Center") NEAR/5 (grade* or index™ or class* or scale* or model* or score* or
scoring®)):ti,ab 6
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Searches

#13 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
NEAR/3 (classification* or system™ or score* or scoring® or staging* or model*)):ti,ab
1094

#14 (("tumour node metastasis" or "tumor node metastasis" or "tumour node
metastases" or "tumor node metastases" or "tumour nodes metastases" or "tumor nodes
metastases" or "tumour nodes metastasis" or "tumor nodes metastasis") near/5
(classification* or system* or score* or scoring* or staging*)):ti,ab 0

#15 ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or
"American Society of Anesthesiologists" or Charlson-comorbidity or clinical-frail* or
clinically-frail* or MSKCC or TNM or PADUA or Centrality-index or C-index or WHO or
World-health-organisation* or ISUP or "International Society of Urological Pathology" or
Fuhrman) NEAR/3 (grade™ or index™ or class* or scale* or model* or score* or
scoring®)):ti,ab 29964

#16 {or #10-#15} 30655

#17 #9 and #16 591

#18 MeSH descriptor: [Incidence] this term only 14390
#19 MeSH descriptor: [Mortality] explode all trees 18908
#20 MeSH descriptor: [Follow-Up Studies] this term only 74910
#21 (prognos* or predict* or course*):ti,ab,kw 240578
#22 {or #18-#21} 316167

#23 #17 and #22 226

#24 #17 and #22 in Cochrane Reviews 0

#25 "conference":pt or (clinicaltrials or trialsearch):so 765632
#26 #23 NOT #25 in Trials 93

1 Database name: Embase

Searches

1 exp kidney tumor/ or exp nephrectomy/ (216748)

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. (26798)

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. (752)

4 (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (108685)

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. (1229)

6 (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).ti,ab. (4946)

7 nephrectom®.ti,ab. (64450)

8 or/1-7 (252846)

9 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (5037)

*
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10 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
an Anatomical Classification").ti,ab. (81)

11 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age
nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (534)

12 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
adj3 (classification* or system* or score* or scoring* or staging* or model*)).ti,ab. (22950)

13  ("tumo?r node* metastas™ adj5 (classification* or system* or score* or scoring* or
staging®)).ti,ab. (2748)

14  ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American
Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (185750)

15  or/9-14 (200434)

16 8 and 15(11887)

17 incidence.sh. (618107)

18  exp mortality/ (1454260)

19 follow-up studies.sh. (107)

20 prognos:.tw. (1276643)

21  predict:.tw. (2948385)

22 course:.tw. (1028156)

23 or/17-22 (6207241)

24  Cohort analysis/ or cohort.tw. or validat*.tw. (2770940)
25 (MEDLINE or pubmed).tw. (453291)

26  exp systematic review/ or systematic review.tw. (563805)
27 meta-analysis/ (321939)

28 intervention$.ti. (285171)

29  0or/24-28 (3711136)

30 16 and 23 and 29 (2628)

31 nonhuman/ not human/ (5484164)

32 30 not 31(2612)

33 limit 32 to english language (2576)

34  ("clinical conference" or congress™ or overall* or consensus®).pt. or (conference™ or
proceeding®).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty™ or treaties)).ti. (279084)

35 33 not 34 (2574)
36 16 and 23 (6993)
37 nonhuman/ not human/ (5484164)
38 36 not 37 (6971)
39 limit 38 to english language (6731)

40 ("clinical conference" or congress* or overall* or consensus®).pt. or (conference* or
proceeding®).jn. or (conference™ not (video* or conference-call* or case* or charter* or
declaration* or treaty™ or treaties)).ti. (279084)

41 39 not 40 (6725)
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42 41 not 35 (4151)

1 Database name: Epistemonikos

Searches

(title:((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 ((collecting-duct® 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 "renal cell™ OR RCC OR ccRCC OR Renal-mass* OR
"Renal mass*" OR renal-tumor* OR renal-tumour* OR "renal tumor*" OR "renal tumour*"
OR grawitz-tumor* OR grawitz-tumour* OR "grawitz tumor*" 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*)) OR (nephron* AND
(surg* OR remov* OR partial* OR procedur* OR treat* OR operat* OR spar* OR preserv*))
OR (nephrectom*)) OR abstract:((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 ((collecting-duct* 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
"renal cell*™ OR RCC OR ccRCC OR Renal-mass* OR "Renal mass*" OR renal-tumor* OR
renal-tumour* OR "renal tumor*" OR "renal tumour*" OR grawitz-tumor* OR grawitz-tumour*
OR "grawitz tumor*" 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*)) OR (nephron* AND (surg* OR remov* OR partial* OR procedur* OR treat*
OR operat* OR spar* OR preserv*)) OR (nephrectom*))) AND (title:((UISS OR karakiewicz
OR Kattan OR leibovich OR VENUSS OR SSIGN OR IMDC OR Heng OR Sorbellini* OR
Zisman* OR Meet-URO OR "Meet URO" OR nephrometry) OR ("UCLA integrated staging
system" OR "Preoperative Aspects AND Dimensions Used for an Anatomical
Classification") OR (("International Metastatic Renal Cell Carcinoma Database Consortium"
OR "grade age nodes AND tumor" OR "grade age nodes AND tumour" OR "Memorial
Sloan-Kettering Cancer Center") AND (grade* OR index* OR class* OR scale* OR model*
OR score* OR scoring*)) OR (MSKCC OR TNM OR PADUA OR Centrality-index OR C-
index OR "C index" OR GRANT OR SPARE) AND (classification* OR system* OR score*
OR scoring* OR staging* OR model*)) OR (("tumour node metastasis" OR "tumor node
metastasis" OR "tumour node metastases" OR "tumor node metastases" OR "tumour nodes
metastases" OR "tumor nodes metastases" OR "tumour nodes metastasis" OR "tumor
nodes metastasis") AND (classification* OR system* OR score* OR scoring* OR staging*))
OR ((ECOG OR "Eastern Cooperative Oncology Group" OR Karnofsky OR ASA OR
"American Society of Anesthesiologists" OR Charlson-comorbidity OR clinical-frail* OR
clinically-frail* OR MSKCC OR TNM OR PADUA OR Centrality-index OR C-index OR WHO
OR World-health-organisation* OR "World health organisation" OR ISUP OR "International
Society of Urological Pathology" OR Fuhrman) AND (grade* OR index* OR class* OR
scale* OR model* OR score* OR scoring*))) OR abstract:((UISS OR karakiewicz OR Kattan
OR leibovich OR VENUSS OR SSIGN OR IMDC OR Heng OR Sorbellini* OR Zisman* OR
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Meet-URO OR "Meet URO" OR nephrometry) OR ("UCLA integrated staging system" OR
"Preoperative Aspects AND Dimensions Used for an Anatomical Classification") OR
(("International Metastatic Renal Cell Carcinoma Database Consortium" OR "grade age
nodes AND tumor" OR "grade age nodes AND tumour" OR "Memorial Sloan-Kettering
Cancer Center") AND (grade* OR index* OR class* OR scale* OR model* OR score* OR
scoring®)) OR ((MSKCC OR TNM OR PADUA OR Centrality-index OR C-index OR "C
index" OR GRANT OR SPARE) AND (classification* OR system* OR score* OR scoring*
OR staging* OR model*)) OR (("tumour node metastasis" OR "tumor node metastasis" OR
"tumour node metastases” OR "tumor node metastases" OR "tumour nodes metastases”
OR "tumor nodes metastases” OR "tumour nodes metastasis" OR "tumor nodes
metastasis") AND (classification* OR system* OR score* OR scoring* OR staging*)) OR
((ECOG OR "Eastern Cooperative Oncology Group" OR Karnofsky OR ASA OR "American
Society of Anesthesiologists" OR Charlson-comorbidity OR clinical-frail* OR clinically-frail*
OR MSKCC OR TNM OR PADUA OR Centrality-index OR C-index OR WHO OR World-
health-organisation* OR "World health organisation" OR ISUP OR "International Society of
Urological Pathology" OR Fuhrman) AND (grade* OR index* OR class* OR scale* OR
model* OR score* OR scoring*)))) AND (title:(Incidence* OR mortality* OR prognos* OR
predict* OR course* OR "follow up study" OR "follow-up study" OR "follow up studies" OR
"follow-up studies") OR abstract:(Incidence* OR mortality* OR prognos* OR predict* OR
course* OR "follow up study" OR "follow-up study" OR "follow up studies" OR "follow-up
studies™))

1 Database name: INAHTA

Searches

#1 (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
ort1a 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* 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 "renal cell*" or RCC
or ccRCC or Renal-mass* or "Renal mass*" or renal-tumor* or renal-tumour* or "renal
tumor™" or "renal tumour*" or grawitz-tumor* or grawitz-tumour* or "grawitz tumor*" 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*)) OR (nephron*
AND (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or preserv*)) AND
(nephrectom®) 153

#2 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or "Meet URO" or nephrometry) OR ("UCLA integrated
staging system" or "Preoperative Aspects and Dimensions Used for an Anatomical
Classification") OR (("International Metastatic Renal Cell Carcinoma Database Consortium"
or "grade age nodes and tumor" or "grade age nodes and tumour" or "Memorial Sloan-
Kettering Cancer Center") AND (grade* or index* or class* or scale* or model* or score* or
scoring®)) OR ((MSKCC or TNM or PADUA or Centrality-index or C-index OR "C index" or
GRANT or SPARE) AND (classification* or system* or score* or scoring* or staging* or
model*)) OR (("tumour node metastasis" or "tumor node metastasis" or "tumour node
metastases" or "tumor node metastases" or "tumour nodes metastases" or "tumor nodes
metastases" or "tumour nodes metastasis" or "tumor nodes metastasis") AND
(classification* or system* or score* or scoring® or staging®)) OR ((ECOG or "Eastern
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Cooperative Oncology Group" or Karnofsky or ASA or "American Society of
Anesthesiologists" or Charlson-comorbidity or clinical-frail* or clinically-frail* or MSKCC or
TNM or PADUA or Centrality-index or C-index or WHO or World-health-organisation* or
"World health organisation" or ISUP or "International Society of Urological Pathology" or
Fuhrman) AND (grade™ or index™ or class™ or scale* or model* or score* or scoring*)) 1100

#3 #1 AND #2 11

1 Database name: Medline ALL

Searches

1 exp Kidney Neoplasms/ or exp nephrectomy/ (109945)

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. (17733)

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. (503)

4  (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma*).ti,ab. (72591)

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. (855)

6 (nephron*® adj2 (surg* or remov* or partial* or procedur® or treat* or operat* or spar* or
preserv*)).ti,ab. (2714)

7 nephrectom®.ti,ab. (41402)

8 or/1-7 (154034)

9 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (2074)

10 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
an Anatomical Classification").ti,ab. (56)

11 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age
nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (357)

12 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
adj3 (classification* or system* or score* or scoring* or staging* or model*)).ti,ab. (14276)
13  ("tumo?r node* metastas™ adj5 (classification* or system* or score* or scoring* or
staging®)).ti,ab. (2500)

14  ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American
Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (105881)

15 or/9-14 (114642)
16 8 and 15 (5125)
17 incidence.sh. (309064)
18  exp mortality/ (429835)
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19 follow-up studies.sh. (700226)

20 prognos:.tw. (853921)

21 predict:.tw. (2203246)

22  course:.tw. (733615)

23 or/17-22 (4465499)

24  exp Cohort Studies/ or cohort.tw. or validat*.tw. (3676032)
25 (MEDLINE or pubmed).tw. (366550)
26 systematic review.tw. (308367)

27 systematic review.pt. (266180)

28 meta-analysis.pt. (204095)

29 intervention$.ti. (217527)

30 or/24-29 (4318796)

31 16 and 23 and 30 (2231)

32 animals/ not humans/ (5206081)

33 31 not 32 (2229)

34  limit 33 to english language (2125)

35 limit 34 to (letter or historical article or comment or editorial or news or case reports)
(19)
36 34 not 35 (2106)

37  ("clinical conference" or congress* or overall* or consensus*).pt. or (conference* or
proceeding*).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty* or treaties)).ti. (388945)

38 36 not 37 (2104)

39 16 and 23 (3370)

40 animals/ not humans/ (5206081)
41 39 not 40 (3368)

42  limit 41 to english language (3190)

43 limit 42 to (letter or historical article or comment or editorial or news or case reports)
(92)
44 42 not 43 (3098)

45 ("clinical conference" or congress* or overall* or consensus®).pt. or (conference* or
proceeding*).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty™ or treaties)).ti. (388945)

46 44 not 45 (3093)
A7 46 not 36 (989)

1 Additional search methods

2 Database name: Embase

Searches
1 exp kidney tumor/ or exp nephrectomy/ (216748)

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
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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. (26798)

3

neoplas* or tumo?r* or mass or metastat® or malignan* or sarcoma* or parenchyma® or
stage-4)).ti,ab. (752)

4

hypernephroma* or nephrocarcinoma®).ti,ab. (108685)

5

or carcinoma® or carcinosarcoma* or adenocarcino® or neoplas* or tumo?r* or mass or
metastat™ or malignan® or sarcoma* or parenchyma®)).ti,ab. (1229)

6

preserv*)).ti,ab. (4946)

7
8
9

Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (5037)

10
an

11

nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (534)

12

adj3 (classification* or system* or score* or scoring* or staging® or model*)).ti,ab. (22950)

13

staging®)).ti,ab. (2748)

14

Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (185750)

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

(collecting-duct* adj2 (cancer* or carcinoma* or carcinosarcoma* or adenocarcino* or

(renal-cell* or RCC or ccRCC or Renal-mass™ or renal-tumo?r* or grawitz-tumo?r* or

(Kidney* adj2 (Transitional-cell* or cell or urothelial* or duct or advanc*) adj2 (cancer*

(nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or

nephrectom®.ti,ab. (64450)
or/1-7 (252846)
(UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or

("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
Anatomical Classification").ti,ab. (81)

(("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age

((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)

*N

("tumo?r node* metastas*" adj5 (classification* or system* or score* or scoring* or

((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American

or/9-14 (200434)

8 and 15 (11887)

incidence.sh. (618107)

exp mortality/ (1454260)

follow-up studies.sh. (107)

prognos:.tw. (1276643)

predict:.tw. (2948385)

course:.tw. (1028156)

or/17-22 (6207241)

Cohort analysis/ or cohort.tw. or validat*.tw. (2770940)
(MEDLINE or pubmed).tw. (453291)

exp systematic review/ or systematic review.tw. (563805)
meta-analysis/ (321939)

intervention$.ti. (285171)

or/24-28 (3711136)

16 and 23 and 29 (2628)
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31 nonhuman/ not human/ (5484164)
32 30 not 31(2612)

33 limit 32 to english language (2576)

34  ("clinical conference" or congress* or overall* or consensus®).pt. or (conference* or
proceeding*).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty™ or treaties)).ti. (279084)

35 33 not 34 (2574)
36 16 and 23 (6993)
37 nonhuman/ not human/ (5484164)
38 36 not 37 (6971)
39 limit 38 to english language (6731)

40 ("clinical conference" or congress* or overall* or consensus*).pt. or (conference* or
proceeding*).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty* or treaties)).ti. (279084)

41 39 not 40 (6725)
42 41 not 35 (4151)

1

2 Database name: Epistemonikos

Searches

(title:((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 ((collecting-duct* 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 "renal cell*™ OR RCC OR ccRCC OR Renal-mass* OR
"Renal mass*" OR renal-tumor* OR renal-tumour* OR "renal tumor* OR "renal tumour*"
OR grawitz-tumor* OR grawitz-tumour* OR "grawitz tumor*" 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®)) OR (nephron* AND
(surg* OR remov* OR partial* OR procedur* OR treat* OR operat* OR spar* OR preserv*))
OR (nephrectom*)) OR abstract:((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 ((collecting-duct* 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
"renal cell*™ OR RCC OR ccRCC OR Renal-mass* OR "Renal mass™ OR renal-tumor® OR
renal-tumour* OR "renal tumor*" OR "renal tumour*" OR grawitz-tumor* OR grawitz-tumour*
OR "grawitz tumor*" 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*)) OR (nephron* AND (surg* OR remov* OR partial* OR procedur* OR treat*
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OR operat* OR spar* OR preserv*)) OR (nephrectom*))) AND (title:((UISS OR karakiewicz
OR Kattan OR leibovich OR VENUSS OR SSIGN OR IMDC OR Heng OR Sorbellini* OR
Zisman* OR Meet-URO OR "Meet URO" OR nephrometry) OR ("UCLA integrated staging
system" OR "Preoperative Aspects AND Dimensions Used for an Anatomical
Classification") OR (("International Metastatic Renal Cell Carcinoma Database Consortium"
OR "grade age nodes AND tumor" OR "grade age nodes AND tumour" OR "Memorial
Sloan-Kettering Cancer Center") AND (grade* OR index* OR class* OR scale* OR model*
OR score* OR scoring*)) OR (MSKCC OR TNM OR PADUA OR Centrality-index OR C-
index OR "C index" OR GRANT OR SPARE) AND (classification* OR system* OR score*
OR scoring* OR staging* OR model*)) OR (("tumour node metastasis" OR "tumor node
metastasis” OR "tumour node metastases" OR "tumor node metastases" OR "tumour nodes
metastases" OR "tumor nodes metastases" OR "tumour nodes metastasis" OR "tumor
nodes metastasis") AND (classification® OR system* OR score* OR scoring* OR staging*))
OR ((ECOG OR "Eastern Cooperative Oncology Group" OR Karnofsky OR ASA OR
"American Society of Anesthesiologists" OR Charlson-comorbidity OR clinical-frail* OR
clinically-frail* OR MSKCC OR TNM OR PADUA OR Centrality-index OR C-index OR WHO
OR World-health-organisation* OR "World health organisation"” OR ISUP OR "International
Society of Urological Pathology" OR Fuhrman) AND (grade* OR index* OR class* OR
scale* OR model* OR score* OR scoring*))) OR abstract:((UISS OR karakiewicz OR Kattan
OR leibovich OR VENUSS OR SSIGN OR IMDC OR Heng OR Sorbellini* OR Zisman* OR
Meet-URO OR "Meet URO" OR nephrometry) OR ("UCLA integrated staging system" OR
"Preoperative Aspects AND Dimensions Used for an Anatomical Classification") OR
(("International Metastatic Renal Cell Carcinoma Database Consortium" OR "grade age
nodes AND tumor" OR "grade age nodes AND tumour" OR "Memorial Sloan-Kettering
Cancer Center") AND (grade* OR index* OR class* OR scale* OR model* OR score* OR
scoring®)) OR (MSKCC OR TNM OR PADUA OR Centrality-index OR C-index OR "C
index" OR GRANT OR SPARE) AND (classification* OR system* OR score* OR scoring*
OR staging® OR model*)) OR (("tumour node metastasis" OR "tumor node metastasis" OR
"tumour node metastases” OR "tumor node metastases” OR "tumour nodes metastases”
OR "tumor nodes metastases” OR "tumour nodes metastasis" OR "tumor nodes
metastasis") AND (classification* OR system* OR score* OR scoring* OR staging*)) OR
((ECOG OR "Eastern Cooperative Oncology Group" OR Karnofsky OR ASA OR "American
Society of Anesthesiologists" OR Charlson-comorbidity OR clinical-frail* OR clinically-frail*
OR MSKCC OR TNM OR PADUA OR Centrality-index OR C-index OR WHO OR World-
health-organisation* OR "World health organisation” OR ISUP OR "International Society of
Urological Pathology" OR Fuhrman) AND (grade* OR index* OR class* OR scale* OR
model* OR score* OR scoring®)))) AND (title:(Incidence* OR mortality* OR prognos* OR
predict* OR course* OR "follow up study" OR "follow-up study" OR "follow up studies" OR
"follow-up studies") OR abstract:(Incidence* OR mortality* OR prognos* OR predict* OR
course* OR "follow up study" OR "follow-up study" OR "follow up studies" OR "follow-up
studies"))

1

2 Database name: Medline ALL

Searches

1 exp Kidney Neoplasms/ or exp nephrectomy/ (109945)

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. (17733)
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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. (503)

4  (renal-cell* or RCC or ccRCC or Renal-mass* or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (72591)

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. (855)

6 (nephron* adj2 (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or
preserv*)).tiab. (2714)

7 nephrectom®.ti,ab. (41402)
8 or/1-7 (154034)

9 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (2074)

10 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
an Anatomical Classification").ti,ab. (56)

11 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age
nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (357)

12 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
adj3 (classification* or system* or score* or scoring* or staging* or model*)).ti,ab. (14276)

13 ("tumo?r node* metastas*" adj5 (classification* or system* or score* or scoring* or
staging®)).ti,ab. (2500)

14  ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American
Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (105881)

15 0or/9-14 (114642)

16 8 and 15 (5125)

17 incidence.sh. (309064)

18  exp mortality/ (429835)

19 follow-up studies.sh. (700226)

20 prognos:.tw. (853921)

21  predict:.tw. (2203246)

22 course:.tw. (733615)

23  or/17-22 (4465499)

24  exp Cohort Studies/ or cohort.tw. or validat*.tw. (3676032)
25 (MEDLINE or pubmed).tw. (366550)
26 systematic review.tw. (308367)

27 systematic review.pt. (266180)

28 meta-analysis.pt. (204095)

29 intervention$.ti. (217527)

30 o0r/24-29 (4318796)

31 16 and 23 and 30 (2231)

32 animals/ not humans/ (5206081)
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33 31 not 32 (2229)

34 limit 33 to english language (2125)

35 limit 34 to (letter or historical article or comment or editorial or news or case reports)
(19)

36 34 not 35 (2106)

37 ("clinical conference" or congress™ or overall* or consensus®).pt. or (conference™ or
proceeding*).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty™ or treaties)).ti. (388945)

38 36 not 37 (2104)

39 16 and 23 (3370)

40 animals/ not humans/ (5206081)

41 39 not 40 (3368)

42  limit 41 to english language (3190)

43 limit 42 to (letter or historical article or comment or editorial or news or case reports)
(92)

44 42 not 43 (3098)

45 ("clinical conference" or congress* or overall* or consensus*).pt. or (conference* or
proceeding*).jn. or (conference* not (video* or conference-call* or case* or charter* or
declaration* or treaty* or treaties)).ti. (388945)

46 44 not 45 (3093)
A7 46 not 36 (989)

1

2 Database name: Web of Science

Searches

doi.org/10.1016/j.ejca.2015.06.125, doi.org/10.3109/21681805.2014.980844,
doi.org/10.1038/s41598-019-49250-6, doi.org/10.1016/j.juro.2018.01.072,
doi.org/10.1002/cncr.23517, doi.org/10.1002/cncr.21331, doi.org/10.1111/j.1464-
410X.2008.07901.x, doi.org/10.1007/s13277-015-3248-y, doi.org/10.1111/cas.12507,
doi.org/10.1111/bju.13776, doi.org/10.1016/j.urolonc.2014.04.001,
doi.org/10.1038/bjc.2011.556, doi.org/10.1111/j.1442-2042.2008.02229.x,
doi.org/10.1016/j.juro.2014.04.084, doi.org/10.1245/s10434-014-3680-z,
doi.org/10.1007/s00345-015-1559-7, doi.org/10.2147/0TT.S116953,
doi.org/10.1016/j.juro.2011.10.155, doi.org/10.1111/his.12001, doi.org/10.1016/S1470-
2045(15)70167-1, doi.org/10.1097/01.ju.0000148261.19532.2c,
doi.org/10.1016/j.urology.2009.07.1289, doi.org/10.1002/cncr.26193,
doi.org/10.1016/j.urology.2019.09.044, doi.org/10.1177/1010428317691417,
doi.org/10.1111/iju.13936

doi.org/10.18632/oncotarget.15162, doi.org/10.1016/j.euf.2016.07.006,
doi.org/10.1016/j.urolonc.2019.04.002, doi.org/10.18632/oncotarget.22688,
doi.org/10.1245/s10434-017-5948-6, doi.org/10.1111/j.1442-2042.2011.02812.x,
doi.org/10.1016/j.urolonc.2014.05.014, doi.org/10.18632/oncotarget. 10492,
doi.org/10.1016/S1470-2045(18)30932-X
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Cost-effectiveness searches

Database results

2
Databases Date searched | Database Database No. of results
platform segment or downloaded
version
EconlLit 18/07/2024 OVID 1886 to July 10, 0
2024
EED 18/07/2024 CRD N/A 0
Embase 18/07/2024 Ovid 1974 to 2024 688
July 17
HTA 18/07/2024 CRD N/A 1
INAHTA 18/07/2024 INAHTA N/A 11
MEDLINE ALL 18/07/2024 Ovid 1946 to July 265
17, 2024
Rerun search database results
3
Databases Date searched | Database Database No. of results
platform segment or downloaded
version
EconlLit 07/05/2025 OVID 1886 to May 01, 0
2025
Embase 07/05/2025 Ovid 1974 to 2025 745
May 06
INAHTA 07/05/2025 INAHTA N/A 13
MEDLINE ALL 07/05/2025 Ovid 1946 to May 295
06, 2025
4  EED and HTA were not included in the rerun searches as both databases only hold legacy
5 information and are not updated.
6  No date limits were applied to the rerun strategies due to technical issues in the OVID
7  databases. The duplicates were resolved in EPPI reviewer.
8 Search strategy history

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

6 nephrectom®.ti,ab. (0)

7 or/1-6 (30)

8 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (28)

9 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
an Anatomical Classification").ti,ab. (0)

10 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age
nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (1)

11 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
adj3 (classification* or system™ or score* or scoring* or staging* or model*)).ti,ab. (189)

12 ("tumo?r node* metastas*" adj5 (classification* or system* or score* or scoring* or
staging®)).ti,ab. (0)

13 ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American
Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (1018)

14 or/8-13 (1235)

15 7 and 14 (0)
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1 Database name: EED and HTA

Searches

Line Search Hits.
1 MESH DESCRIFTOR Kidney Meoplasms EXPLODE ALL TREES 20
z MESH DESCRIFTOR Mephrectomy EXPLODE ALL TREES 85
2 (Kidney* MEARZ {cancer® or carcinoma® or cancinosarcoms™ or adenocarcing® or 184

neoplas® or tumo?r* or mass or metastat* or malignan® or sarcoma® or parenchyma®
ort1 ortia or t1b or tb or t23 or t2b or t3 or t3a or t2b or t3c or stage-1 or siage-2 or

stage-3 or stage-4))
4 (collecting-duct* MEARZ2 {cancer* or carcinoma® or carcinosarcoma® or adenocarcing® 1
or nepplas® or tumo?r* or mass or metastat® or makgnan® or sarcoma® or
parenchyma® or stage-4))
5 {renal-cell* or RCC or ccRCC or Renal-mass® or renal-tumo?r or grawitz-tumo?r* or 204

hypemephroma® or nephrocarcinoma®)

G (Kidney* MEARZ {Transitional-cell® or cell or urothelial® or duct or advanc®) NEARZ 3
(cancer* or carcinoma® or cansinosarcoma® or adenocarcing™ or neoplas® or fumo?re
or mass or metastat® or malignan® or sarcoma® or parenchyma®))

T {nephron® NEARZ {surg® or remov® or partial® or proceduwr® or treat® or operat® or 8
spart or presen)

g nephrectom® 138

a #1 OR#2 OR #3 OR #4 OR #5 OR #5 OR #7 OR #3 242

10 (UISS or karakiewicz or Kattan or keibovich or WVEMUSSE or S51GM or IMDC or Heng 34
or Sorbellini* or Zisman® or Mest-URC or nephrometry)

11 "UCLA integrated staging system” or "Dimensions Used for an Anatomical a

Classification

12 ("International Metastatic Rienal Cell Carcinoma Database Consortium” or "grade age 1
nodes” or "Memaonial Sloan-Kettering Cancer Center”) NEARS (grade® or index® or
class® or scale” or model® or score™ or scoring®)

13 {(MSKCC or TNM or PADUA or Cenfrality-index or C-index or GRANT or SPARE) 27
MEAR2 (classification® or system® or score® or scoring® or staging™ or maodel*})

14 {({"ternour mode metastasis” or "tumor node metastasis” or "tumour node metastases" 4
or "tumor node metastases” or “tunnour nodes metastases” or "tumor nodes
metastases” or "tumour nodes metastasis” or "umor nodes metastasis") neard
(classification® or system™ or score™ or scoring® or staging®))

15 ((ECOG or "Eastern Cooperative Cincology Group” or Kamofsky or A58 or "American 313
Society of Anesthesiologists" or Charlson-comorbidity or clinical-frail® or dlinically-frail*
or MSKCC or TMM or PADIUA or Centrality-index or C-index or WHO or World-health-
organisation® or ISUP or "International Seciety of Urological Pathology™ or Fuhsman)
MEARS (grade® or index® or class® or scale® or model® ar score® or scoring®))

16 #0ORFTOR#NZ ORI ORE14 DR 215 3685
17 #AND 216 15

18 MESH DESCRIPTOR Incidence 1373
19 MESH DESCRIFTOR Mortality EXPLODE ALL TREES 2088
20 MESH DESCRIFTOR Follow-Up Studies 2032
21 {prognos® or predict* or course*) 2055
2 #15 OR #12 OR 220 OR #21 13132
23 #1T AND #22 Li]

24 (#23) IN NHSEED 0

25 ([#23) INHTA 1
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Database name: Embase

Searches

1 exp kidney tumor/ or exp nephrectomy/ (216789)

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. (26808)

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. (752)

4  (renal-cell* or RCC or ccRCC or Renal-mass™ or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (108713)

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. (1229)

6 (nephron*® adj2 (surg* or remov* or partial* or procedur® or treat* or operat* or spar* or
preserv*)).ti,ab. (4946)

7 nephrectom®.ti,ab. (64461)
8 or/1-7 (252893)

9 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (5040)

10 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
an Anatomical Classification").ti,ab. (81)

11 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age
nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (534)

12 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
adj3 (classification* or system* or score* or scoring* or staging* or model*)).ti,ab. (22957)

13 ("tumo?r node* metastas*" adj5 (classification* or system* or score* or scoring* or
staging®)).ti,ab. (2749)

14  ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American
Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (185802)

15  or/9-14 (200493)

16 8 and 15(11890)

17 incidence.sh. (618367)

18  exp mortality/ (1454641)
19 follow-up studies.sh. (107)
20 prognos:.tw. (1277114)

21 predict:..tw. (2949422)

22  course:.tw. (1028312)

23  or/17-22 (6209156)

24 16 and 23 (6994)

25 nonhuman/ not human/ (5485460)
26 24 not 25 (6972)
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27 limit 26 to english language (6732)

28 27 not (letter or editorial).pt. (6710)

29 exp Health Economics/ (1083212)

30 exp "Health Care Cost"/ (355582)

31 exp Pharmacoeconomics/ (244320)

32 Monte Carlo Method/ (54181)

33 Decision Tree/ (25166)

34  econom$.tw. (530905)

35 cba.tw. (14606)

36 cea.tw. (43369)

37 cua.tw. (1987)

38 markov$.tw. (42273)

39 (monte adj carlo).tw. (64709)

40 (decision adj3 (tree$ or analys$)).tw. (43496)
41  (cost or costs or costing$ or costly or costed).tw. (1056833)
42  (price$ or pricing$).tw. (77523)

43  budget$.tw. (49784)

44  expenditure$.tw. (95221)

45  (value adj3 (money or monetary)).tw. (4531)
46 (pharmacoeconomic$ or (pharmaco adj economic$)).tw. (9949)
47  0or/29-46 (2386194)

48 "Quality of Life"/ (674998)

49  Quality Adjusted Life Year/ (37922)

50 Quality of Life Index/ (3301)

51  Short Form 36/ (42364)

52 Health Status/ (158972)

53  quality of life.tw. (635402)

54  quality adjusted life.tw. (28264)

55 (qaly$ or qald$ or qale$ or gtime$).tw. (28723)
56  disability adjusted life.tw. (7415)

57  daly$.tw. (7121)

58 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. (51877)

59 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short
form six).tw. (3112)

60 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform
twelve or short form twelve).tw. (12830)

61  (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform
sixteen or short form sixteen).tw. (73)

62 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform
twenty or short form twenty).tw. (543)

63 (euroqol or euro qol or eq5d or eq 5d).tw. (32912)
64  (qol or hql or hgol or hrgol).tw. (140391)
65 (hye or hyes).tw. (193)
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66 health$ year$ equivalent$.tw. (41)
67  utilit$.tw. (402088)

68  (hui or hui1 or hui2 or hui3).tw. (3363)
69 disutili$.tw. (1375)

70 rosser.tw. (144)

71 quality of wellbeing.tw. (79)

72 quality of well-being.tw. (591)

73 qwb.tw. (276)

74  willingness to pay.tw. (14111)

75 standard gamble$.tw. (1219)

76 time trade off.tw. (2162)

77  time tradeoff.tw. (323)

78  tto.tw. (2364)

79 or/48-78 (1389661)

80 47 or 79 (3554361)

81 28 and 80 (688)

1 Database name: INAHTA

Searches

#1 (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
ort1a 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* 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 "renal cell*" or RCC
or ccRCC or Renal-mass* or "Renal mass*" or renal-tumor* or renal-tumour* or "renal
tumor™" or "renal tumour*" or grawitz-tumor* or grawitz-tumour* or "grawitz tumor*" 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*)) OR (nephron*
AND (surg* or remov* or partial* or procedur* or treat* or operat* or spar* or preserv*)) AND
(nephrectom*) 153

#2 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or "Meet URO" or nephrometry) OR ("UCLA integrated
staging system" or "Preoperative Aspects and Dimensions Used for an Anatomical
Classification") OR (("International Metastatic Renal Cell Carcinoma Database Consortium"
or "grade age nodes and tumor" or "grade age nodes and tumour" or "Memorial Sloan-
Kettering Cancer Center") AND (grade* or index* or class* or scale* or model* or score* or
scoring®)) OR ((MSKCC or TNM or PADUA or Centrality-index or C-index OR "C index" or
GRANT or SPARE) AND (classification* or system* or score* or scoring* or staging* or
model*)) OR (("tumour node metastasis" or "tumor node metastasis" or "tumour node
metastases" or "tumor node metastases" or "tumour nodes metastases" or "tumor nodes
metastases" or "tumour nodes metastasis" or "tumor nodes metastasis") AND
(classification* or system* or score* or scoring* or staging*)) OR ((ECOG or "Eastern
Cooperative Oncology Group" or Karnofsky or ASA or "American Society of
Anesthesiologists" or Charlson-comorbidity or clinical-frail* or clinically-frail* or MSKCC or
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Searches

TNM or PADUA or Centrality-index or C-index or WHO or World-health-organisation* or
"World health organisation" or ISUP or "International Society of Urological Pathology" or
Fuhrman) AND (grade™ or index™ or class™ or scale* or model* or score* or scoring*)) 1100

#3 #1 AND #2 11

1 Database name: Medline ALL

Searches
1 exp Kidney Neoplasms/ or exp nephrectomy/ (109936)

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. (17737)

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. (502)

4  (renal-cell* or RCC or ccRCC or Renal-mass™ or renal-tumo?r* or grawitz-tumo?r* or
hypernephroma* or nephrocarcinoma®).ti,ab. (72591)

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. (855)

6 (nephron*® adj2 (surg* or remov* or partial* or procedur® or treat* or operat* or spar* or
preserv*)).ti,ab. (2711)

7 nephrectom®.ti,ab. (41398)
8 or/1-7 (154033)

9 (UISS or karakiewicz or Kattan or leibovich or VENUSS or SSIGN or IMDC or Heng or
Sorbellini* or Zisman* or Meet-URO or nephrometry).ti,ab. (2071)

10 ("UCLA integrated staging system" or "Preoperative Aspects and Dimensions Used for
an Anatomical Classification").ti,ab. (56)

11 (("International Metastatic Renal Cell Carcinoma Database Consortium" or "grade age
nodes and tumo?r" or "Memorial Sloan-Kettering Cancer Center") adj5 (grade* or index* or
class* or scale* or model* or score* or scoring*)).ti,ab. (356)

12 ((MSKCC or TNM or PADUA or Centrality-index or C-index or GRANT or SPARE)
adj3 (classification* or system* or score* or scoring* or staging* or model*)).ti,ab. (14282)

13 ("tumo?r node* metastas*" adj5 (classification* or system* or score* or scoring* or
staging®)).ti,ab. (2501)

14  ((ECOG or "Eastern Cooperative Oncology Group" or Karnofsky or ASA or "American
Society of Anesthesiologists" or Charlson-comorbidity or clinical*-frail* or MSKCC or TNM or
PADUA or Centrality-index or C-index or WHO or World-health-organisation* or ISUP or
"International Society of Urological Pathology" or Fuhrman) adj3 (grade* or index* or class*
or scale* or model* or score* or scoring*)).ti,ab. (105869)

15 or/9-14 (114632)

16 8 and 15 (5123)

17 incidence.sh. (309038)

18  exp mortality/ (429831)

19 follow-up studies.sh. (700181)
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Searches

20 prognos:.tw. (853881)

21  predict:..tw. (2203330)

22 course:.tw. (733589)

23  or/17-22 (4465429)

24 16 and 23 (3373)

25 animals/ not humans/ (5206131)

26 24 not 25 (3371)

27 limit 26 to english language (3193)

28 limit 27 to (letter or historical article or comment or editorial or news or case reports)
(92)

29 27 not 28 (3101)

30 Economics/ (27537)

31 exp "Costs and Cost Analysis"/ (271763)

32 Economics, Dental/ (1922)

33 exp Economics, Hospital/ (25902)

34  exp Economics, Medical/ (14440)

35 Economics, Nursing/ (4013)

36 Economics, Pharmaceutical/ (3141)

37 Budgets/ (11831)

38 exp Models, Economic/ (16414)

39 Markov Chains/ (16286)

40 Monte Carlo Method/ (33069)

41 Decision Trees/ (12271)

42 econom$.tw. (439037)

43 cba.tw. (11416)

44  cea.tw. (28063)

45 cua.tw. (1510)

46  markov$.tw. (33575)

47  (monte adj carlo).tw. (61974)

48 (decision adj3 (tree$ or analys$)).tw. (32918)
49 (cost or costs or costing$ or costly or costed).tw. (797355)
50 (price$ or pricing$).tw. (56942)

51  budget$.tw. (37769)

52  expenditure$.tw. (72169)

53 (value adj3 (money or monetary)).tw. (3390)
54  (pharmacoeconomic$ or (pharmaco adj economic$)).tw. (4644)
55  or/30-54 (1528988)

56  "Quality of Life"/ (290886)

57 quality of life.tw. (406896)

58 "Value of Life"/ (5827)

59  Quality-Adjusted Life Years/ (16590)

60 quality adjusted life.tw. (18598)

61 (qaly$ or qald$ or qale$ or gtime$).tw. (15565)
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Searches

62 disability adjusted life.tw. (6190)
63 daly$.tw. (5560)

64 Health Status Indicators/ (24132)

65 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. (31978)

66 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short
form six).tw. (2782)

67 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform
twelve or short form twelve).tw. (8114)

68 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform
sixteen or short form sixteen).tw. (42)

69 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform
twenty or short form twenty).tw. (467)

70 (euroqol or euro qol or eq5d or eq 5d).tw. (18396)
71 (qol or hql or hgol or hrgol).tw. (79365)
72 (hye or hyes).tw. (77)

73 health$ year$ equivalent$.tw. (40)

74 utilit$.tw. (288878)

75  (hui or hui1 or hui2 or hui3).tw. (2103)
76  disutili$.tw. (687)

77 rosser.tw. (111)

78 quality of wellbeing.tw. (52)

79  quality of well-being.tw. (511)

80 qgwb.tw. (219)

81 willingness to pay.tw. (9444)

82 standard gamble$.tw. (919)

83 time trade off.tw. (1451)

84  time tradeoff.tw. (268)

85 tto.tw. (1484)

86 or/56-85 (805571)

87 55 o0r 86 (2222501)

88 29 and 87 (265)
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Appendix C — Prognostic evidence study selection

Figure 1: PRISMA diagram

Records identified through database .| Records removed as duplicates
searching "1 (n=13,699)
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\ 4
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(n = 12,930) » | and abstract (n=12,525)
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Full-text articles
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Appendix D — Prognostic evidence

Abuhelwa, 2022

Bibliographic
Reference

Abuhelwa, A.Y.; Bellmunt, J.; Kichenadasse, G.; McKinnon, R.A.;
Rowland, A.; Sorich, M.J.; Hopkins, A.M.; C-reactive protein provides
superior prognostic accuracy than the IMDC risk model in renal cell
carcinoma treated with Atezolizumab/Bevacizumab; Frontiers in Oncology;
2022; vol. 12; 918993

Study Characteristics

Study design

Study
location

Study dates

Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Retrospective cohort study

US, Czechia. France, Germany, Italy, Poland, Romania, Spain, UK,
Australia, Bosnia and Herzegovina, Brazil, Canada, Denmark, Japan,
Republic of Korea, Mexico, Russia, Singapore, Taiwan, Thailand, Turkey

IMotion150: recruitment between January 2014 and March 2015

IMmotion151: recruitment between May 2015 and October 2016

IMDC/Heng

IMotion150: People with mRCC with clear cell and/or sarcomatoid
components and adequate haematology and laboratory parameters.

IMotion151: People with a component of clear cell or sarcomatoid histology
who were previously untreated for mMRCC

IMotion150: Prior systemic therapy and active central nervous system
disease.

Multicentre

First line therapy with atezolizumab plus bevacizumab

N = 527
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Description
of cohorts
Length of Median 19 months (95% CI 18 to 19)
follow-up
Follow-up Not reported
schedule
Outcome(s) Model discrimination (C-stats)
of interest
Overall survival
Progression-free survival
Source of Cancer Council South Australia and National Breast Cancer Foundation,
funding Australia
Additional None
comments
Study arms

IMDC Favourable risk (N = 134)
IMDC Intermediate risk (N = 342)
IMDC Poor risk (N = 76)

Population characteristics

Study-level characteristics

Characteristic Study (N = 552)
% Female n=163; % =30
Sample size

Age (years) 62 (56 to 69)
Median (IQR)
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Outcomes

Time-to-event

Outcome IMDC Intermediate risk vs IMDC IMDC Poor risk vs IMDC

Favourable risk, N2 = 342, N1 = 134 Favourable risk, N2 =76, N1 =
134

Overall survival 2.9 (1.73 to 4.86) 8.35(4.75t0 14.7)

Hazard ratio/95%

Cl

Progression-free 1.44 (1.11 to 1.88) 2.68 (1.9110 3.77)

survival

Hazard ratio/95%
Cl

Overall survival - Polarity - Lower values are better

Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias High

and Applicability (Lack of information around whether all participants
were included in the analysis and a measure of
calibration was not reported.)

Overall Risk of bias Concerns for Low
and Applicability applicability

Aktepe, 2021

Bibliographic Aktepe, O.H.; Erman, M.; Survival outcomes of patients in advanced non-

Reference clear renal cell carcinoma treated with pazopanib: A retrospective single
institution experience; UHOD - Uluslararasi Hematoloji-Onkoloji Dergisi;
2021; vol. 31 (no. 3); 170-177

Study Characteristics

Study design  Retrospective cohort study
Study location Turkey
Study dates October 2009 to October 2020

Risk prediction IMDC/Heng
model(s)
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Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description of
interventions/
point in the
pathway model
is used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s) of
interest

Source of
funding

Additional
comments

Study arms

e Age = 18 years

o treatment with pazopanib for advanced non-clear cell RCC,

e no previous history of treatment with any targeted therapy
(sunitinib, sorafenib), and immune-checkpoint inhibitors

e normal liver, and kidney function tests

o all the patients had a previous history of immune therapy
(interferon).

Not specified
Single centre

Treatment with pazopanib, 800 mg/day. Model used at initiation of
treatment.

N=40
Median 21 months
Not specified

Overall survival

Progression-free survival
Not specified

Kaplan-Meier analyses were performed for the estimation of PFS and OS.
The Cox proportional hazards regression models were performed for the
identification of predictive indicators of PFS and OS.

IMDC favourable (N = 11)

IMDC intermediate (N = 15)

IMDC poor (N = 14)
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Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Custom value

Nephrectomy status - Had surgery, unspecified

Sample size
RCC subtypes - Papillary

Sample size
RCC subtypes - Chromophobe

Sample size
RCC subtypes - Sarcomatoid differentiation

Sample size
RCC subtypes - Unclassified

Sample size

Outcomes
IMDC

Outcome IMDC intermediate vs IMDC
favourable, N2 = 15, N1 =11

Progression-free  1.32 (0.47 to 3.75)
survival

Hazard ratio/95% CI
Overall survival 0.9 (0.310 3.5)

Hazard ratio/95% CI

Study (N = 40)
n=9;%=225

Median (range): 62 (45-78)

n=32;%=80

n=21;%=525

n=6;%=15
n=5;%=125
n=8;%=20

IMDC poor vs IMDC
favourable, N2 = 14, N1 = 11

15.64 (4.52 to 54.04)

10.2 (2.4 to 42.6)
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Critical appraisal - PROBAST tool

Overall Risk of bias  Risk of bias High

and Applicability (<50 events, no information on whether there was
missing data or how it was handled. No model
performance measure.)

Overall Risk of bias Concerns for Low
and Applicability applicability

Aktepe, 2022

Bibliographic Aktepe, Oktay Halit; Gundogdu, Fatma; Kosemehmetoglu, Kemal; Yeter,

Reference Haci Hasan; Aksoy, Sercan; Guven, Deniz Can; Sahin, Taha Koray; Yuce,
Deniz; Kertmen, Neyran; Dizdar, Omer; Yalcin, Suayib; Erman, Mustafa;
THSD7A expression: a novel immunohistochemical determinant in
predicting overall survival of metastatic renal cell carcinoma treated with
targeted therapy.; Irish journal of medical science; 2022; vol. 191 (no. 4);
1561-1567

Study Characteristics

Study design Retrospective cohort study

Study Turkey

location

Study dates 2008 to 2019

Risk IMDC/Heng

prediction

model(s)

Inclusion o Metastatic renal cell carcinoma
criteria e 18 orolder

o treated with targeted therapy between 2008 and 2019 at Hacettepe
University Cancer Institute in Ankara Turkey

o history of nephrectomy for localised or metastatic disease at initial
presentation.

Exclusion e Treated with neoadjuvant or adjuvant therapies.
criteria

Selection of Single centre
cohort

Description Targeted therapy. Model used at baseline.
of
interventions/
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point in the

pathway

model is

used

Number of N=86

participants

Length of Median: 21.6 months

follow-up

Follow-up Not reported

schedule

Outcome(s) Overall survival

of interest

Source of Department of Scientific Research Projects Coordination Unit of Hacettepe
funding University

Additional Kaplan—Meier method was used for estimation of OS, and the long-rank test

comments was performed for evaluation of differences between prognostic subgroups.

Study arms
IMDC intermediate (N = 49)
IMDC poor (N = 28)

IMDC favourable (N = 8)

Population characteristics

Study-level characteristics

Characteristic Study (N = 86)
% Female % =291
Sample size

Age 61 (29 to 81)
Median (IQR)

RCC subtypes - Clear cell % = 82.5
Sample size

RCC subtypes - Non—clear cell % =17.5
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Characteristic
Sample size
Metastases location - Lung

Sample size
Metastases location - Liver

Sample size
Metastases location - Bone

Sample size
Metastases location - Adrenal

Sample size
Metastases location - Brain

Sample size

Outcomes
IMDC

IMDC intermediate vs IMDC
favourable, N2 =49, N1 =8

1.08 (0.37 to 3.14)

Outcome

Overall
survival

Hazard
ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias
and Applicability

Study (N = 86)

% = 67.1
% =256
% = 26.8
% = 6.1
% = 2.4

IMDC poor vs IMDC favourable,
N2=29,N1=8

4.82 (1.55 to 14.97)

High (No information on whether there was missing
outcome data or how it was handled. No information

on model performance evaluations.)

Overall Risk of bias Concerns for Low
and Applicability applicability
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1 Bamias, 2010

Bibliographic Bamias, Aristotelis; Karadimou, Alexandra; Lampaki, Sofia; Lainakis,

Reference George; Malettou, Lia; Timotheadou, Eleni; Papazisis, Kostas; Andreadis,
Charalambos; Kontovinis, Loukas; Anastasiou, loannis; Stravodimos,
Kostas; Xanthakis, loannis; Skolarikos, Andreas; Christodoulou, Christos;
Syrigos, Kostas; Papandreou, Christos; Razi, Evangelia; Dafni, Urania;
Fountzilas, George; Dimopoulos, Meletios A; Prognostic stratification of
patients with advanced renal cell carcinoma treated with sunitinib:
comparison with the Memorial Sloan-Kettering prognostic factors model.;
BMC cancer; 2010; vol. 10; 45

2
3  Study Characteristics

Study design  Retrospective cohort study
Study location Greece

Study dates 2006-2008

Risk prediction MSKCC

model(s)

Inclusion o Advanced RCC treated with targeted agents
criteria

Exclusion Not specified

criteria

Selection of Multicentre
cohort

Description of Sunitinib was administered at the approved dose of 50 mg daily on a 4
interventions/ weeks on-2 weeks off schedule.

point in the

pathway model

is used

Number of N=109

participants

Length of 15.8 months (range for surviving patients 0.1 to 31.5 months)
follow-up

Follow-up Tumour evaluation was performed every 2-3 cycles of treatment
schedule

Outcome(s) of Overall survival

interest

Source of Author received honoraria by industry

funding

Additional Cox proportional hazards model was used to assess the relationship of
comments OS with various clinical and laboratory variables.
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Study arms

MSKCC favourable (N = 15)
MSKCC intermediate (N = 56)
MSKCC poor (N = 25)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Custom value
Nephrectomy status - Yes

Sample size
Nephrectomy status - No

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Papillary

Sample size
RCC subtypes - Chromophobe

Sample size
RCC subtypes - Mixed

Sample size
RCC subtypes - Unclassified

Sample size
Metastases location - Lung

Study (N = 109)
n=29; % =27

Median (range): 59 (30-79)

n=86;%=79

n=23;%=21

n=100; % =91

nN=2;%=2

n=2;%=2

nN=3;%=3

nN=2;%=2

n=75;% =69
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Characteristic Study (N = 109)

Sample size

Metastases location - Nodes n=38;%=35

Sample size

Metastases location - Liver n=10;%=9

Sample size

Metastases location - Renal bed n=27;%=25

Sample size

Metastases location - Bones n=39; % =36

Sample size

Metastases location - Brain nN=8;%=7

Sample size

Outcomes

MSKCC

Outcome MSKCC favourable, N = MSKCC intermediate, N= MSKCC poor, N =
15 56 25

Overall n=1 n=24 n=18

survival

No of events

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias High (Less than 50 events. No information on
Applicability model performance measures.)

Overall Risk of bias and Concerns for Low

Applicability applicability
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1 Bayoglu, 2023

Bibliographic
Reference

2

Bayoglu, Ibrahim Vedat; Huseynov, Javid; Topal, Alper; Sever, Nadiye;
Majidova, Nargiz; Celebi, Abdussamet; Yasar, Alper; Arikan, Rukiye; Isik,
Selver; Hacioglu, Muhammet Bekir; Ercelep, Ozlem; Sari, Murat; Erdogan,
Bulent; Hacibekiroglu, Ilhan; Topaloglu, Sernaz; Kostek, Osman; Cicin,
Irfan; PNI as a Potential Add-On Biomarker to Improve the IMDC
Intermediate Prognostic Score.; Journal of clinical medicine; 2023; vol. 12
(no. 19)

3  Study Characteristics

Study design
Study location
Study dates

Risk prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description of
interventions/
point in the
pathway model
is used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s) of
interest

Source of
funding

Additional
comments

Retrospective cohort study
Turkey

Not reported

IMDC/Heng

e Metastatic renal cell carcinoma
e received tyrosine-kinase inhibitors in the first-line.

Not specified
Multicentre

First-line treatment with tyrosine-kinase inhibitors. Treatment agents were
pazopanib (800 mg once daily) and sunitinib (50 mg once daily for 2
consecutive weeks followed by 1 week or 50 mg once daily for 4
consecutive weeks followed by 2 weeks). Model used before treatment.

N=185
Not specified
Not specified

Overall survival

Progression-free survival
No funding received

Survival curves were obtained using the Kaplan—Meier method for each
subgroup. Differences in survival between the groups were compared by
log-rank test.
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Study arms

IMDC favourable (N = 87)
IMDC intermediate (N = 62)
IMDC poor (N =7)

Population characteristics

Study-level characteristics

Characteristic Study (N = 185)
% Female n=51;%=27.5
Sample size

Age 61 (51 to 69)
Median (IQR)

Nephrectomy status - Prior nephrectomy % =79

Sample size

RCC subtypes - Non—clear cell % =18.2
Sample size

Metastases location - Lung % =79

Sample size

Metastases location - Liver % =17.7
Sample size

Metastases location - Brain % =9.4

Sample size
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1 Outcomes

2 IMDC
Outcome IMDC intermediate vs IMDC IMDC poor vs IMDC
favourable, N2 = 62, N1 =87 favourable, N2 =7, N1 = 87
Progression-free 3.7 (1.89 to 7.23) 6.2 (2.8210 13.62)
survival
Hazard ratio/95% CI
Overall survival 1.72 (0.96 to 3.07) 3.41 (1.64 to 7.09)
Hazard ratio/95% CI
3
4

5 Critical appraisal - PROBAST tool

Overall Risk of Risk of bias High (No information on the number of events. No

bias and information on whether all participants enrolled were

Applicability analysed and no information on how (if any) missing data
was dealt with. The percentages of number of participants in
each risk group do not add to the total number of
participants so might be missing data. No information on
model performance measures.)

Overall Risk of Concerns for Low
bias and applicability
Applicability

9 Beuselinck, 2014

Bibliographic  Beuselinck, Benoit; Vano, Yann-Alexandre; Oudard, Stephane; Wolter,

Reference Pascal; De Smet, Robert; Depoorter, Lore; Teghom, Corine; Karadimou,
Alexandra; Zucman-Rossi, Jessica; Debruyne, Philip R; Van Poppel,
Hendrik; Joniau, Steven; Lerut, Evelyne; Strijbos, Michiel; Dumez,
Herlinde; Paridaens, Robert; Van Calster, Ben; Schoffski, Patrick;
Prognostic impact of baseline serum C-reactive protein in patients with
metastatic renal cell carcinoma (RCC) treated with sunitinib.; BJU
international; 2014; vol. 114 (no. 1); 81-9

10
11  Study Characteristics

Study design Retrospective cohort study
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Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Belgium and France

January 2005 to October 2012
IMDC/Heng

e Clear cell metastatic renal cell carcinoma
o started sunitinib therapy
e previous immunotherapy or chemotherapy were allowed.

e Previous targeted therapy

Multicentre

Sunitinib therapy (50 mg/d, 4 weeks on, 2 weeks off). Model used at start of
sunitinib therapy.

N=200
Median 67 months
Thoracic and abdominal CT scan every 2-3 months.

Model discrimination (C-stats)
Overall survival

Progression-free survival

Authors received grants from: Fondation Martine Midy (Paris, France);
Research Foundation — Flanders (FWO) (Belgium); the Hellenic Society of
Medical Oncology (HESMO, Athens, Greece). Also funding from Fonds
voorWetenschappelijk Onderzoek Vlaanderen (Belgium) and Stichting tegen
Kanker (Belgium).

Survival curves were generated using Kaplan—Meier analysis.
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Study arms

IMDC favourable (N = 25)
IMDC intermediate (N =110)
IMDC poor (N = 65)

Population characteristics

Study-level characteristics

Characteristic Study (N = 200)
% Female n=58;% =29
Sample size

Age 59 (NR)

Mean (SD)

Nephrectomy status - No nephrectomy nN=12;%=6
Sample size

Metastases location - Lung n=150; % =75

No of events
Metastases location - Lymph nodes n=117; % =59

No of events
Metastases location - Liver n=45

No of events
Metastases location - Brain n=22;%=11

No of events
Metastases location - Bone n=87:%=44

No of events

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

104



(O8]

10

11

DRAFT FOR CONSULTATION

Outcomes

IMDC

Outcome IMDC poor vs IMDC IMDC intermediate vs IMDC
favourable, N2 =65, N1 =25 favourable, N2 =110, N1 =25

Progression-free  4.59 (2.48 to 9.23) 2.54 (1.43 t0 4.96)

survival

Hazard ratio/95% CI

Overall survival 4.57 (2.51 t0 8.98) 2.12 (1.21 10 4.02)

Hazard ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias High (Lack of information around
Applicability analysis)

Overall Risk of bias and Concerns for Low

Applicability applicability

Bolzacchini, 2022

Bibliographic  Bolzacchini, Elena; Giordano, Monica; Bertu, Lorenza; Bregni, Marco;

Reference Nigro, Olga; Galli, Luca; Antonuzzo, Andrea; Artale, Salvatore; Barzaghi,
Sabrina; Danova, Marco; Torchio, Martina; Pinotti, Graziella; Dentali,
Francesco; Prognostic role of hematologic parameters of metastatic renal
cell carcinoma treated with sunitinib.; Tumori; 2022; vol. 108 (no. 5); 502-
509

Study Characteristics

Study design  Retrospective cohort study
Study location Italy

Study dates 2006-2020

Risk prediction IMDC/Heng

model(s)

MSKCC
Inclusion Patients with mRCC treated with sunitinib as first-line therapy
criteria
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Exclusion NR
criteria

Selection of Multicentre
cohort

Description of Sunitinib was administered according to a 4/2 schedule (sunitinib 50 mg
interventions/ once a day, 4 weeks of treatment followed by 2 weeks without treatment),

point in the and modified (2:1 schedule) if necessary
pathway model
is used
Number of N =100
participants
IMDC Score

IMDC Favourable = 12

IMDC Intermediate = 67

IMDC Poor = 13
Length of Up to 24 months or until death
follow-up
Outcome(s) of Overall survival
interest
Progression-free survival
Source of The authors received no financial support for the research, authorship,
funding and/or publication of this article
Additional Univariate analysis using the Cox regression model was applied to study
comments factors influencing progression and survival; hazard ratios (HRs) together

with 95% confidence intervals were calculated
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Study arms
IMDC Favourable (N = 12)
IMDC Intermediate (N = 67)

IMDC Poor (N=13)

Population characteristics
Study-level characteristics

Characteristic Study (N = 100)
% Female n=30; %=30

No of events

Age 63.2 (10.3)
Mean (SD)
Prior nephrectomy - Yes N=79;%=79

No of events
Prior nephrectomy - No n=21;%=21

No of events
Metastatic sites - >2 Metastatic sites n=53;%=53

No of events
MSKCC score - Favourable n=16;% =16

No of events
MSKCC score - Intermediate n=62;% =62

No of events
MSKCC score - Poor n=11;% =11

No of events
IMDC Score - Favourable n=12;% =12

No of events
IMDC Score - Intermediate n=67;% =67
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Characteristic Study (N = 100)
No of events
IMDC Score - Poor n=13;% =13

No of events

Outcomes

Survival

Outcome IMDC Intermediate vs IMDC IMDC Poor vs IMDC
Favourable, N2 = 67, N1 =12 Favourable, N2 =13, N1 =12

Progression-free  1.91 (0.88 to 4.41) 4.41 (1.69to 11.54)

survival

Hazard ratio/95% CI

Overall survival 2.31(0.82 t0 6.52) 7.02 (2.17 t0 22.72)

Hazard ratio/95% CI

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

Critical appraisal - GDT Crit App

Overall Risk of bias and Risk of bias Moderate Lack of information around
Applicability analysis)

Overall Risk of bias and Concerns for Low

Applicability applicability

Cai, 2017a

Bibliographic  Cai, Wen; Zhong, Hai; Kong, Wen; Dong, Baijun; Chen, Yonghui; Zhou,

Reference Lixin; Xue, Wei; Huang, Yiran; Zhang, Jin; Huang, Jiwei; Significance of
preoperative prognostic nutrition index as prognostic predictors in patients
with metastatic renal cell carcinoma with tyrosine kinase inhibitors as first-
line target therapy.; International urology and nephrology; 2017; vol. 49
(no. 11); 1955-1963
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Study Characteristics

Study design Retrospective cohort study

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

China

March 2006 to July 2015
IMDC/Heng

People with mRCC receiving sorafenib or sunitinib as first-line therapy with
Karnofsky performance status (KPS) of 70-100, and serum albumin levels
and lymphocyte counts recorded within 1 week before treatment.

People who had unstable or severe cardiac disease, uncontrolled brain
metastases, concurrent malignancies and with incomplete data files.

Single centre

Sorafenib or sunitinib as first-line therapy

N=178
Median 22 months

All patients were suggested to monthly have disease assessment after
treatment. After completion of therapy, patients were followed up every
month until they experienced discomfort or death. Progression-free survival
(PFS) was evaluated according to RECIST criteria.

Model discrimination (C-stats)
Overall survival

Progression-free survival

National Natural Science Foundation of China, the Shanghai Municipal
Commission of Health and Family Planning and the Incubating Program for
Clinical Research and Innovation of Renji Hospital.
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Study arms
IMDC favourable risk (N = 83)
IMDC Intermediate risk (N = 69)

IMDC poor risk (N = 26)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age - Younger than 65 years

Sample size
Age - 65 years and older

Sample size

Nephrectomy status
Prior nephrectomy

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Others

Sample size
Metastases location - Lymph node

Sample size
Metastases location - Bone

Sample size
Metastases location - Liver

Sample size

Study (N = 178)
N=43; % =24.2

n=136;% =76.4

n=42; % =23.6

n=144: % = 80.9

n=170;% =955

n=8;%=45

n=132;% =775

n=44;%=24.7

n=20;%=11.2
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Characteristic Study (N =178)
Metastases location - Others n=14;%=7.9
Sample size
Outcomes

Time-to-event outcomes

Outcome IMDC Intermediate risk vs IMDC IMDC poor risk vs IMDC
favourable risk, N2 = 69, N1 = 83 favourable risk, N2 = 26, N1 =
83
Progression-free 1.83 (1.28 to 2.64) 4.59 (2.81t0 7.51)
survival

Hazard ratio/95%
Cl

Overall survival  1.97 (1.3 to 2.99) 6.37 (3.77 to 10.79)

Hazard ratio/95%
Cl

Critical appraisal - PROBAST tool

Overall Risk of  Risk of bias High

bias and (It was unclear for many participants had the outcome

Applicability event. 30 participants were lost to follow-up and it
appears that these were excluded from the analysis. The
study did not report a measure of calibration.)

Overall Risk of Concerns for Low
bias and applicability
Applicability

Cai, 2017c

Bibliographic  Cai, Wen; Zhang, Jin; Chen, Yonghui; Kong, Wen; Huang, Yiran; Huang,

Reference Jiwei; Zhou, Lixin; Association of post-treatment hypoalbuminemia and
survival in Chinese patients with metastatic renal cell carcinoma.; Chinese
journal of cancer; 2017; vol. 36 (no. 1); 47
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Study Characteristics

Study design Retrospective cohort study

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants
and
recruitment
methods

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

China

March 2006 to September 2015
MSKCC

People with mRCC who received sorafenib or sunitinib as first-line therapy
and had a KPS score of 70—100 with records of serum albumin levels before
and after treatment.

People who had unstable or severe cardiac disease, uncontrolled brain
metastases, concurrent malignancies, or incomplete data files.

Single centre

First-line treatment with sorafenib or sunitinib

N=184

Not reported

Participants were followed up within 1—2 weeks of the onset of targeted
therapy, and their disease statuses were assessed every month or any time
they felt discomfort after the treatment.

Model discrimination (C-stats)
Overall survival

Progression-free survival

National Natural Science Foundation of China; incubating program for
clinical research and innovation of Renji hospital; the Shanghai Municipal
Commission of Health and Family Planning
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Study arms

MSKCC favourable and intermediate risk (N = 155)

MSKCC poor risk (N = 29)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age - Younger than 65 years

Sample size
Age - 65 years and older

Sample size

Nephrectomy status
Prior nephrectomy

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Non—clear cell

Sample size
Metastases location - Lung

Sample size
Metastases location - Lymph node

Sample size
Metastases location - Bone

Sample size
Metastases location - Liver

Sample size

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell

Study (N = 184)
n=47 ;% =255

n=141;% =76.6

n=43; % =234

n=146; % =79.3

n=179

nN=5;%=27

Nn=137;%=74.5

n=44;%=23.9

n=20;%=10.9

n=16; %=8.7
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Characteristic Study (N = 184)
Metastases location - Others n=15;% =8.2
Sample size

1
2  Outcomes

3  Time-to-event

Outcome MSKCC favourable and intermediate risk vs MSKCC poor risk,
N2 =155, N1 =29

Progression-free 1.93 (1.5510 2.4)

survival

Hazard ratio/95% CI
Overall survival 1.93 (1.5510 2.4)

Hazard ratio/95% CI

(9]

6 Critical appraisal - PROBAST tool

Overall Risk of bias  Risk of bias High
and Applicability (Participants with incomplete datafiles were
excluded. There was no measure of calibration
reported.)
Overall Risk of bias Concerns for Low
and Applicability applicability
8
9

10  Cetin, 2013

Bibliographic  Cetin, Bulent; Berk, Veli; Kaplan, Mehmet Ali; Afsar, Baris; Tufan,
Reference Gulnihal; Ozkan, Metin; Isikdogan, Abdurahman; Benekli, Mustafa;
Coskun, Ugur; Buyukberber, Suleyman; Is the pretreatment neutrophil to
lymphocyte ratio an important prognostic parameter in patients with
metastatic renal cell carcinoma?.; Clinical genitourinary cancer; 2013; vol.
11 (no. 2); 141-8
11

12 Study Characteristics

Study design  Retrospective cohort study
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Study location Turkey

Study dates

Risk prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description of
interventions/
point in the
pathway model
is used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s) of
interest

Source of
funding

Study arms

February 2008 to December 2011
MSKCC

e mRCC WHO performance status 0-1
e age 18-80
e IFN-a as first-line therapy

Not specified
Multicentre

First-line IFN-a. Model applied pretreatment.

N=118
Median 15 months (range 1 to 53)

Regular physical examination and laboratory assessment (hematologic
and serum chemical measurements), every 4 — 6 weeks, and computed
tomography scans were performed according to the local standard every
12—18 weeks.

Overall survival

Progression-free survival

Not specified

MSKCC low (favourable) (N = 16)

MSKCC intermediate (N = 70)

MSKCC poor (N =13)

Unknown (N = 1)
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Population characteristics

Study-level characteristics

Characteristic Study (N = 100)

% Female nN=24;%=24

Sample size

Age Median (range): 58 (24-80)

Custom value

RCC subtypes - Clear cell N=73;%=73

Sample size

RCC subtypes - Non—clear cell nN=24;%=24

Sample size

RCC subtypes - Unknown nN=3;%=3

Sample size

Metastases location - Liver n=17;% =17

Sample size

Metastases location - Bone n=24;%=24

Sample size

Metastases location - Lung n=65;% =65

Sample size

Outcomes

MSKCC

Outcome MSKCC intermediate vs MSKCC MSKCC poor vs MSKCC low
low (favourable), N2 =70, N1 =16 (favourable), N2=13, N1=16

Progression-free 1.12 (0.58 to 2.15) 4.58 (2.01 to 10.4)

survival

Hazard ratio/95%
Cl

Overall survival 1.87 (0.78 to 4.47) 8.52 (3.11 to 23.36)
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Outcome

MSKCC intermediate vs MSKCC MSKCC poor vs MSKCC low
low (favourable), N2 =70, N1 =16 (favourable), N2=13, N1 =16

Hazard ratio/95%

Cl

Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias Moderate
and Applicability (Not all participants enrolled were included in the

analysis but mention of censored data. No information
on model performance measures.)

Overall Risk of bias Concerns for Low
and Applicability applicability

Chen, 2019

Bibliographic
Reference

Chen, Xiang; Yao, JiaXi; Liu, Li; Zheng, WenZhong; Hu, XiaoYi; Zhu,
YandJun; Wang, Hang; Guo, JianMing; Serum Alpha1-Globulin as a Novel
Prognostic Factor in Metastatic Renal Cell Carcinoma Treated with
Tyrosine Kinase Inhibitors.; Targeted oncology; 2019; vol. 14 (no. 2); 187-
195

Study Characteristics

Study design

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Retrospective cohort study
China

2009-2017
IMDC/Heng

Adult patients with RCC who initiated first-line sunitinib or sorafenib
systemic therapy for metastatic disease.

All patients received radical, nephron-sparing, or cytoreductive surgery
before systemic therapy

Patients with incomplete data, loss of follow-up, medical history of
glomerulonephritis or nephrotic syndrome, hepatic cirrhosis, chronic
obstructive pulmonary disease, chronic infection, inflammatory bowel
disease, and other malignancies.
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Selection of Database or clinical registry

cohort

Description
of

Single centre

First-line sunitinib or sorafenib

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Outcome(s)
of interest

Source of
funding

Additional
comments

N=213
IMDC Favourable = 103
IMDC Intermediate = 58

IMDC Poor = 52
NR

Overall survival

Progression-free survival

This research was supported by grants from the National Natural Science
Foundation of China (81772696, 81472376, and 81702496).

Univariate and multivariate Cox proportional hazards models were used to
identify prognostic factors. The discriminatory abilities of the prognostic
models were assessed with Harrell’s C-index
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Study arms

IMDC Favourable (N = 103)
IMDC Intermediate (N = 58)
IMDC Poor (N = 52)

Population characteristics
Study-level characteristics

Characteristic Study (N = 213)
% Female n=53;%=24.88

No of events

Age 59 (52 to 65)
Median (IQR)
RCC subtypes - Clear cell RCC n=185; % = 86.85

No of events
RCC subtypes - Non—clear cell RCC n=28;%=13.15

No of events
IMDC risk group - Favourable n=103; % = 48.36

No of events
IMDC risk group - Intermediate n=258; %=27.23

No of events
IMDC risk group - Poor n=>52;%=24.41

No of events
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Outcomes

Survival

Outcome IMDC Intermediate vs IMDC IMDC Poor vs IMDC
Favourable, N2 = 58, N1 =103 Favourable, N2 = 52, N1 =103

Overall survival 1.16 (0.73 to 1.84) 2.15(1.38 t0 3.34)

Hazard ratio/95% CI

Progression-free  0.87 (0.59 to 1.27) 1.19 (0.81 to 1.75)

survival

Hazard ratio/95% CI

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

Critical appraisal - PROBAST tool

Overall Risk of bias and Applicability Risk of bias Moderate
Overall Risk of bias and Applicability Concerns for applicability Low
Chrom, 2019

Bibliographic  Chrom, Pawel; Zolnierek, Jakub; Bodnar, Lubomir; Stec, Rafal; Szczylik,

Reference Cezary; External validation of the systemic immune-inflammation index as
a prognostic factor in metastatic renal cell carcinoma and its
implementation within the international metastatic renal cell carcinoma
database consortium model.; International journal of clinical oncology;
2019; vol. 24 (no. 5); 526-532

Study Characteristics

Study design Retrospective cohort study

Study Poland
location

Study dates 2008-2016
Risk IMDC/Heng
prediction

model(s)
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Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Outcome(s)
of interest

Source of
funding

Additional
comments

Patients diagnosed with mRCC of any histopathological subtype, the use of
TKI as first-line systemic therapy for metastatic disease and the absence of
other malignancies

Patients who had received neoadjuvant, adjuvant or any investigational
therapy

Multicentre

Patients treated with TKI (sunitinib and pazopanib)

N = 502
IMDC Favourable = 203
IMDC Intermediate = 256

IMDC Poor = 43
Median was 52.5 months (95% CIl 46.7—62.0 months)

Model discrimination (C-stats)

Overall survival
None

The prognostic accuracy of the models was assessed separately for
individual risk factors and the three risk groups using (1) concordance index,
(2) Bayesian Information Criterion (BIC), (3) generalized R2, (4) calibration
plot, (5) Integrated Discrimination Improvement (IDI) and (6) continuous Net
Reclassification Index (cNRI). Concordance index is a measure of
discrimination which is the ability of the model to separate patients with
different outcomes.
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1 Study arms

2 IMDC Favourable (N = 203)
3 IMDC Intermediate (N = 256)
4 IMDC Poor (N =43)

6 Population characteristics
7  Study-level characteristics

Characteristic Study (N = 502)
% Female n=163; % =325

No of events

Age 62 (22 to 88)
Median (IQR)
Nephrectomy status n=2502; % =100

No of events
RCC subtypes - Clear cell RCC n=486; % = 96.8

No of events
RCC subtypes - Other n=16;% =3.2

No of events
IMDC Criteria - IMDC Favourable n=203;%=404

No of events
IMDC Criteria - IMDC Intermediate n=256; % =51

No of events
IMDC Criteria - IMDC Poor n=43; % = 8.6

No of events

8
9

10 Critical appraisal - PROBAST tool

Overall Risk of bias and Applicability Risk of bias Low
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Overall Risk of bias and Applicability Concerns for applicability Low

de Velasco, 2017

Bibliographic de Velasco, Guillermo; Culhane, Aedin C; Fay, Andre P; Hakimi, A Ari;

Reference Voss, Martin H; Tannir, Nizar M; Tamboli, Pheroze; Appleman, Leonard J;
Bellmunt, Joaquim; Kimryn Rathmell, W; Albiges, Laurence; Hsieh, James
J; Heng, Daniel Y C; Signoretti, Sabina; Choueiri, Toni K; Molecular
Subtypes Improve Prognostic Value of International Metastatic Renal Cell
Carcinoma Database Consortium Prognostic Model.; The oncologist;
2017; vol. 22 (no. 3); 286-292

Study Characteristics

Study design Retrospective cohort study

Study us
location

Study dates NR

Risk IMDC/Heng
prediction

model(s) MSKCC

Inclusion Metastatic RCC (mRCC) patients
criteria

Exclusion NR
criteria

Selection of Multicentre
cohort

Description VEGF-targeted first-line therapy (Sunitinib, Pazopanib, Axitinib, Sorafenib,
of and Bevacizumab).
interventions/

pointinthe  Prognostic models were assessed before starting pharmacological therapy
pathway

model is

used

Number of N =54
participants
IMDC criteria

IMDC - Favourable = 8
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IMDC - Intermediate = 35

IMDC - Poor = 11

MSKCC criteria
MSKCC - Favourable = 8
MSKCC - Intermediate = 38

MSKCC - Poor =8

Length of NR
follow-up

Outcome(s) Model discrimination (C-stats)
of interest
Overall survival

Source of This study was supported by the Trust family, Loker Pinard, and Michael

funding Brigham Funds for Kidney Cancer Research (to T.K. Choueiri) at the Dana-
Farber Cancer Institute, the Dana-Farber/ Harvard Cancer Center Kidney
Cancer Program and the DanaFarber/Harvard Cancer SEOM/CRIS Cancer
Foundation (to G. de Velasco)

Additional OS was calculated from the beginning of first-line targeted therapy to death

comments of any cause. Cox proportional hazard models and likelihood ratio using OS
were used to compare competing survival models. Uno’s version of the
concordance index (C-Index) was used to predict the final risk model.

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

124



10

DRAFT FOR CONSULTATION

Study arms

IMDC Favourable (N = 8)
IMDC Intermediate (N = 35)
IMDC Poor (N =11)

MSKCC Favourable (N = 8)
MSKCC Intermediate (N = 38)
MSKCC Poor (N = 8)

Population characteristics
Study-level characteristics

Characteristic
% Female

No of events
Age

Median (IQR)
MSKCC Criteria - MSKCC - Favourable

No of events
MSKCC Criteria - MSKCC - Intermediate

No of events
MSKCC Criteria - MSKCC - Poor

No of events
IMDC Criteria - IMDC - Favourable

No of events
IMDC Criteria - IMDC - Intermediate

No of events
IMDC Criteria - IMDC - Poor

No of events

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell

Study (N = 54)
n=17; % = 33.6

62 (39 to 84)

n=8;%=14.8

n=38;%=703

n=8;%=14.8

n=8;%=14.8

n=35;% =64.8

n=11;%=20.3
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Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias Moderate (Lack of information around
Applicability selection participants)

Overall Risk of bias and Concerns for Low

Applicability applicability

Derosa, 2019

Bibliographic Derosa, Lisa; Bayar, Mohamed Amine; Albiges, Laurence; Le Teuff,

Reference Gwenael; Escudier, Bernard; A new prognostic model for survival in
second line for metastatic renal cell carcinoma: development and external
validation.; Angiogenesis; 2019; vol. 22 (no. 3); 383-395

Study Characteristics

Study design Retrospective cohort study

Study Discovery set: France

location
Validation set: US, Argentina, Australia, Austria, Canada, Chile, China,
Denmark, Finland, France, Germany, Hungary, Italy, Republic of Korea,
Netherlands, Singapore, Spain, Sweden, Switzerland, UK

Study dates Discovery set: January 2005 to December 2014

Validation set: clinical trials conducted between 2007 and 2016

Risk IMDC/Heng

prediction

model(s) MSKCC

Inclusion Discovery set: People initially treated within approved clinical trials who
criteria received a second line targeted treatment, with VEGF inhibitor or mTOR

inhibitor, after progressive disease on first-line targeted treatment

Validation set: People who received first line treatment with sunitinib or
bevacizumab, alone or in combination

Exclusion Discovery set: Patients who received cytokines as first-line therapy
criteria
Validation set: All participants who received cytokines

Selection of Database or clinical registry
cohort

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
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Description
of

Discovery set: People who received a second line targeted treatment with
VEGEF inhibitor or mTOR inhibitor, after progressive disease on first-line

interventions/ targeted treatment

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Validation set: People receiving axitinib, sorafenib or temsirolimus following
first-line treatment with sunitinib or bevacizumab alone or in combination

Discovery set: N = 222

Validation set: N = 947
Discovery set: median 49.4 months (IQR: 28.4 to 92.1)

Validation set: median 16.3 months (IQR: 10.3 to 27.8)
Not reported

Model discrimination (C-stats)

Overall survival

Gustave Roussy Fondation Philanthropia and ESMO translational research
fellowship

NA
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Study arms

IMDC low risk (N = 20)

IMDC intermediate risk (N = 145)
IMDC poor risk (N = 57)

MSKCC low risk (N = 86)

MSKCC intermediate risk (N = 145)
MSKCC poor risk (N = 57)

Population characteristics
Study-level characteristics

Characteristic

% Female
Discovery set (n=222)

Sample size
Age - Younger than 60 years

Sample size
Age - 60 years or older

Sample size

Nephrectomy status
Discovery set (n=222) - prior nephrectomy

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Non-clear cell

Sample size

% Female
Validation set (n=855)

Sample size

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell

Study (N =)
n=56;% =252

n=107; % =48.2

n=115;% =518

n=207;% =932

n=197; % =88.7

n=25;%=11.3

n=216; % =253
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Characteristic Study (N =)

Age - Younger than 60 years n=395; %=46.2
Sample size

Age - 60 years and older n =460 ; % = 53.8
Sample size

Nephrectomy status n=727; % =85
Validation set (n=855) - prior nephrectomy

Sample size

RCC subtypes - Clear cell n=767; % =90.6
Sample size

RCC subtypes - Non-clear cell n=80;%=94
Sample size

Outcomes

Number of events - discovery set

Outcome IMDC IMDC IMDC MSKCC MSKCC MSKCC
low intermediate poor low risk,, intermediate poor risk,
risk, N = risk, N = 145 risk, N= N =86 risk, N=135 N=1
20 57

Mortality n=9; n=114;%= n=53; n=60;% n=115;%= n=1;%=
% =45 78.6 % =93 =69.8 85.2 100

No of

events

Mortality - Polarity - Lower values are better

Number of events - validation set

Outcome IMDC IMDC IMDC MSKCC MSKCC MSKCC
low intermediate poor low risk, N intermediate poor risk,
risk, N = risk, N = 615 risk, N= =373 risk, N = 476 N=6
51 189

Mortality n=18; n=286;% = n=151; n=139;% n=310;% = Nn=6;%=
% = 46.5 % =799 =373 65.1 100

No of 35.3

events

Mortality - Polarity - Lower values are better

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
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1 Time-to-event - discovery set

Outcome IMDC intermediate IMDC poor MSKCC intermediate MSKCC poor
risk vs IMDC low risk vs IMDC risk vs MSKCC low risk vs MSKCC
risk, N2 =145, N1 = lowrisk, N2 = risk, N2=135,N1= lowrisk, N2 =

20 57,N1=20 86 1, N1 =86
Overall 2.71 (1.37 t0 5.38) 7.01(3.4to 2.2 (1.59 to 3.03) 6.63 (0.9to
survival 14.43) 48.7)
Hazard
ratio/95%
Cl

2  Time-to-event - validation set

Outcome IMDC intermediate IMDC poor MSKCC intermediate MSKCC poor
risk vs IMDC low risk vs IMDC risk vs MSKCC low risk vs MSKCC

risk, N2 =615, N1 = lowrisk, N2 risk, N2 =476, N1=  low risk, N2 = 6,
51 =189,N1= 373 N1 =373
51
Overall 1.47 (0.91 to 2.37) 5.65(3.45t0 2.33 (1.91 to 2.85) 8.51 (3.68 to
survival 9.26) 19.53)
Hazard
ratio/95%
Cl
3
4

5  Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias High

and Applicability (There was missing data in the validation cohort, and
they study did not report a measure of calibration for
the models of interest.)

Overall Risk of bias Concerns for Low
and Applicability applicability

8 Fiala, 2020

Bibliographic Fiala, Ondrej; Finek, Jindrich; Poprach, Alexandr; Melichar, Bohuslav;

Reference Kopecky, Jindrich; Zemanova, Milada; Kopeckova, Katerina; Micoch,
Tomas; Dolezal, Tomas; Capkova, Lenka; Buchler, Tomas; Outcomes
According to MSKCC Risk Score with Focus on the Intermediate-Risk
Group in Metastatic Renal Cell Carcinoma Patients Treated with First-Line
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Sunitinib: A Retrospective Analysis of 2390 Patients.; Cancers; 2020; vol.
12 (no. 4)

Study Characteristics

Study design Retrospective cohort study

Outcome(s)
of interest

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants
and
recruitment
methods

Description
of cohorts

Length of
follow-up

Follow-up
schedule

Czech Republic

May 2006 to January 2018
MSKCC

o Adult metastatic renal cell carcinoma
o treated with first-line sunitinib.

¢ Received prior chemotherapy or cytokines prior to sunitinib.

Database or clinical registry

Renal cell carcinoma information system (RENIS) registry

First-line sunitinib. Sunitinib administered orally at the standard approved
dosing using disease progression, toxicity or patient refusal.

N=2390

Data obtained from the RENIS registry which includes metastatic renal cell
carcinoma patients who have been treated with targeted therapy.

All metastatic

PFS: 10.6 (95% CIl 9.9-11.5) months

0OS: 28.5 (95% CI 26.3-30.5) months

Physical examination and routine laboratory tests performed at least every 6
weeks. CT performed every 3 to 4 months during treatment.
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Outcome(s) Overall survival

of interest
Progression-free survival
Source of Not industry funded
funding
Additional Univariable Cox proportional hazard models were used to evaluate the

comments effect of risk factors on survival measures.

Study arms

MSKCC favourable (N = 806)
MSKCC intermediate (N = 1450)
MSKCC poor (N = 134)

Population characteristics

Study-level characteristics

Characteristic Study (N = 2390)
% Female n=667;%=27.9
Sample size

Age Median 60.3

Custom value

RCC subtypes - Clear cell n=2262; % =94.6
Sample size

RCC subtypes - Papillary n=109; % =4.5
Sample size

RCC subtypes - Chromophobe nN=9;%=04
Sample size

RCC subtypes - Bellini duct n=6;%=0.3
Sample size

RCC subtypes - Oncocytoma n=2;%=0.1
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Characteristic Study (N = 2390)

Sample size

RCC subtypes - Unknown n=2;%=0.1

Sample size

Outcomes

MSKCC

Outcome MSKCC intermediate vs MSKCC MSKCC poor vs MSKCC
favourable, N2 = 1450, N1 = 806 favourable, N2 = 134, N1 = 806

Overall survival  1.64 (1.46 to 1.85) 4.11 (3.27 t0 5.16)

Hazard ratio/95%

Cl

Progression-free 1.52 (1.38 to 1.68) 3.01 (2.45 to 3.69)

survival

Hazard ratio/95%
Cl

Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias High (18.5% of participants were not evaluable,
and Applicability however no description regarding how this data was
handled. No information on calibration.)

Overall Risk of bias Concerns for Low
and Applicability applicability

Fujita, 2024

Bibliographic  Fujita, Kazutoshi; Matsushita, Yuto; Toyoda, Shingo; Kojima, Takahiro;

Reference Yamashita, Shimpei; Taniguchi, Hisanori; Moniji, Keisuke; Ishiyama, Ryo;
Tatarano, Shuichi; Masui, Kimihiko; Nakamura, Eijiro; Kaneko, Tomoyuki;
Kitano, Goshi; Motoshima, Takanobu; Shiraishi; Kira, Satoru; Murashima,
Takaya; Hara, Hiroaki; Matsumura; Nishiyama, Naotaka; Miyake, Hideaki;
Kitamura, Hiroshi; Uemura, Hirotsugu; The efficacy of second-line tyrosine
kinase inhibitor for patients with metastatic non-clear cell renal cell
carcinoma following first-line immune-oncology combination therapy.;
World journal of urology; 2024; vol. 42 (no. 1); 536
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1
2 Study Characteristics

Study design Retrospective cohort study

Study Japan
location
Study dates 2018 to 2022
Risk IMDC/Heng
prediction
model(s)
Inclusion People with advanced non-clear cell RCC who underwent second-line TKI
criteria therapy following IO combination therapy.
Exclusion People who did not receive second-line therapy and those diagnosed with
criteria clear cell RCC
Selection of Multicentre
cohort
Description  Second-line TKI therapy following 10 combination therapy.
of
interventions/
point in the
pathway
model is
used
Number of n=52
participants
Length of Median follow-up 20 months (range 1 to 30 months)
follow-up
Follow-up Not reported
schedule
Outcome(s) Overall survival
of interest
Progression-free survival
Hazard ratio
Source of Not reported
funding
Additional NA
comments
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Study arms
IMDC - intermediate (N = 33)
IMDC - poor (N =19)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Range
Age

Median (IQR)
RCC subtypes

Sample size
RCC subtypes - Papillary

Sample size
RCC subtypes - Unclassified

Sample size

RCC subtypes - MiT family translocation

Sample size
RCC subtypes - Chromophobe

Sample size
RCC subtypes - Others

Sample size

RCC subtypes - Presence of sarcomatoid component

Sample size

Study (N = 52)
n=17; % = 32.7

24 to 84

67.5 (NR to NR)

n=NA; % =NA

n=20;% =38
n=16; % =30
n=6;%=12
n=4;%=8

n=6;%=12
n=7;%=13
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Characteristic Study (N = 52)
Metastases location n=NA; %=NA
Sample size

Metastases location - Lymph node n=28;% =53
Sample size

Metastases location - Lung n=24;% =46
Sample size

Metastases location - Bone n=20;% =37
Sample size

Metastases location - Liver n=9;%=17
Sample size

Metastases location - Brain n=2;%=4
Sample size

1
2  Outcomes
3  Time-to-event outcomes

Outcome IMDC - poor vs IMDC - intermediate, N2 =, N1 =
Progression-free survival 1.98 (1.02 to 3.82)

Hazard ratio/95% CI
Overall survival 2.74 (1.1510 6.52)

Hazard ratio/95% CI

4
5

6 Critical appraisal - PROBAST tool

Section Question Answer
Overall Risk of bias Risk of bias High
and Applicability (Insufficient number of outcome events and no

method of calibration reported. There was also no
definition provided for outcome measures.)

Overall Risk of bias Concerns for Low
and Applicability applicability
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Giridhar, 2017

Bibliographic  Giridhar, Karthik V; Sosa, Carlos P; Hillman, David W; Sanhueza,

Reference Cristobal; Dalpiaz, Candace L; Costello, Brian A; Quevedo, Fernando J;
Pitot, Henry C; Dronca, Roxana S; Ertz, Donna; Cheville, John C;
Donkena, Krishna Vanaja; Kohli, Manish; Whole Blood mRNA Expression-
Based Prognosis of Metastatic Renal Cell Carcinoma.; International
journal of molecular sciences; 2017; vol. 18 (no. 11)

Study Characteristics

Study design Retrospective cohort study

Study USA
location

Study dates October 2011 to May 2015

Risk MSKCC
prediction
model(s)

Inclusion Metastatic renal cell carcinoma
criteria

Exclusion Not specified
criteria

Selection of  Single centre
cohort

Description First-line treatment
of

interventions/

point in the

pathway

model is

used

Number of N
participants

47

MSKCC Favourable = 31
MSKCC Intermediate = 12

MSKCC Poor =4
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Length of Median (range): 3.6 years (0.06-4.12)

follow-up

Outcome(s) Overall survival
of interest

Source of This work was supported by Development funds provided by the Roger
funding Thrun WHR Inc. group for research in advanced kidney cancer. No funds
were received to cover the costs to publish in open access

Additional Cox proportional hazard regression and Kaplan—Meier analysis were
comments performed using the MSKCC prognostic model to assess their associations

with OS

Study arms

MSKCC Favourable (N = 31)

MSKCC Intermediate (N = 12)

MSKCC Poor (N =4)

Population characteristics
Study-level characteristics

Characteristic
% Female

No of events
Age

Median (IQR)
RCC subtypes - Clear cell RCC

No of events
MSKCC score - Favourable

No of events
MSKCC score - Intermediate

Study (N = 47)
N=34;%=72.3

66.4 (62.5 to 75.4)

n=47;% =100

n=31;% =066

n=12; % =26
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Characteristic Study (N = 47)
No of events
MSKCC score - Poor n=4;%=8

No of events

Outcomes

Survival

Outcome MSKCC Favourable, N= MSKCC Intermediate, N= MSKCC Poor, =
31 12 4

Overall n=15;% =484 n=6;% =50 n=4;%=100

survival

No of events
Overall survival - Polarity - Higher values are better

Critical appraisal - PROBAST tool

Overall Risk of bias  Risk of bias High (There were insufficient outcome events and
and Applicability a lack of information around how missing data was
handled)

Overall Risk of bias  Concerns for Low
and Applicability applicability
Gu, 2017

Bibliographic Gu, Weijie; Wu, Junlong; Liu, Xiaohang; Zhang, Hailiang; Shi, Guohai;

Reference Zhu, Yao; Ye, Dingwei; Early skeletal muscle loss during target therapy is
a prognostic biomarker in metastatic renal cell carcinoma patients.;
Scientific reports; 2017; vol. 7 (no. 1); 7587

Study Characteristics

Study design Retrospective cohort study

Study China
location

Study dates 2008-2014
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Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Outcome(s)
of interest

Source of
funding

Additional
comments

IMDC/Heng

Clear cell carcinoma; Eastern Cooperative Oncology Group (ECOG)
performance status of 0—1; treated with targeted therapy for >3 months;
treatment charts recording weight and height available; patients in a
clinically stable condition without severe comorbidities; and no limitations on
food access or intake

Loss to follow-up or no abdominal CT scan at either baseline or after 3—4
months of targeted therapy.

Single centre

Patients were treated with tyrosine kinase inhibitors and mTOR inhibitors
(sunitinib, sorafenib, pazopanib, fabitinib, axtinib, and everolimus)

N =101
IMDC Favourable = 26
IMDC Intermediate = 68

IMDC Poor =7
Median 30.8 months (95% CI: 24.1-37.4 months)

Overall survival

Progression-free survival

The work was supported by the National Natural Science Foundation of
China (grant number 81370073) and Shanghai Science and Technology
Development Funds (grant number 16QA1401100).

Univariate and multivariate Cox proportional hazards models were used to
test for associations between the investigated variables and PFS and OS
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Study arms

IMDC - Favourable (N = 26)

IMDC - Intermediate (N = 68)

IMDC - Poor (N =7)

Population characteristics
Study-level characteristics

Characteristic
% Female

No of events
IMDC Score - IMDC - Favourable

No of events
IMDC Score - IMDC - Intermediate

No of events
IMDC Score - IMDC - Poor

No of events

Outcomes
Survival

Outcome IMDC - Intermediate vs IMDC -
Favourable, N2 = 68, N1 = 26

Overall survival 4.9 (1.93 to 12.44)

Hazard ratio/95% CI

Progression-free 3.08 (1.44 to 6.58)
survival

Hazard ratio/95% CI

Study (N =101)
n=36;%=35.6

n=26;%=257

n=68;%=67.3

N=7;%=7

IMDC - Poor vs IMDC -
Favourable, N2 =7, N1 = 26

11.36 (3.2 to 40.31)

4.92 (1.58 to 15.31)
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Overall survival - Polarity - Higher values are better
Progression-free survival - Polarity - Higher values are better

Critical appraisal - PROBAST tool

Overall Risk of bias and Applicability Risk of bias Low
Overall Risk of bias and Applicability Concerns for applicability Low
Guida, 2024

Bibliographic  Guida, Annalisa; Gili, Alessio; Mosillo, Claudia; Maruzzo, Marco; Lai,

Reference Eleonora; Pierantoni, Francesco; Bimbatti, Davide; Basso, Umberto;
Fornarini, Giuseppe; Rebuzzi, Sara Elena; Calabro, Fabio; Cerbone,
Linda; Caserta, Claudia; Sirgiovanni, Grazia; Serafin, Debora; Caffo,
Orazio; Scagliarini, Sarah; Bracarda, Sergio; Efficacy and Safety of
Pembrolizumab plus Axitinib combination for Metastatic Renal Cell
Carcinoma in a Real-World Scenario: Data From the Prospective ProPAXI
Study.; Clinical genitourinary cancer; 2024; vol. 22 (no. 6); 102225

Study Characteristics

Study design Prospective cohort study

Study Italy
location

Study dates 2020 to 2023

Risk IMDC/Heng
prediction
model(s)

Inclusion People with histologically confirmed diagnosis of RCC and radiologically or
criteria histologically confirmed metastatic disease.

Exclusion People with secondary tumour and one participant lost to follow-up.
criteria

Selection of Multicentre
cohort

Description  First-line pembrolizumab/axitinib
of

interventions/

point in the

pathway

model is

used
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Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Study arms

n=172
Median follow-up 19.3 months (range 1.3 to 34.5)
Not reported

Overall survival
Progression-free survival

Hazard ratio
Not reported

NA

IMDC - favourable (N = 32)

IMDC - intermediate (N = 106)

IMDC - poor (N = 32)

Population characteristics

Study-level characteristics

Characteristic

% Female

Sample size
Age

Range
Age

Median (IQR)

Nephrectomy status

Sample size

Study (N = 170)
n=35;%=32.3

33 to 86

62 (NR to NR)

n=NA; % =NA
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Characteristic

Nephrectomy status - Curative nephrectomy

Sample size

Nephrectomy status - Cytoreductive nephrectomy

Sample size

Nephrectomy status - Deferred nephrectomy

Sample size
RCC subtypes

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Non-clear cell

Sample size
Metastases location

Sample size
Metastases location - Lung

Sample size
Metastases location - Nodes

Sample size
Metastases location - Bone

Sample size
Metastases location - Liver

Sample size
Metastases location - Pancreas

Sample size
Metastases location - Brain

Sample size

Study (N = 170)
n=71;%=41.8

n=24;%=14

n=4;:%=34

n=NA; % =NA

n=141; % =82.9

n=29;%=17.1

n=NA; % =NA

n=106; % =624

n=80; % =471

n=66; % =238.8

n=29;%=17.1

n=11;%=6.5

nN=12;%=7.6
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1 Outcomes

2  Time-to-event outcomes

Outcome IMDC - intermediate vs IMDC - IMDC - poor vs IMDC -
favourable, N2 = 106, N1 = 32 favourable, N2 = 32, N1 = 32

Progression-free 1.71 (0.87 to 3.37) 1.98 (0.9 to 4.36)

survival

Hazard ratio/95%

Cl
Overall survival 3.55 (1.09 to 11.6) 5.7 (1.64 to 19.6)
Hazard ratio/95%
Cl
3
4

5 Critical appraisal - PROBAST tool

Section Question Answer
Overall Risk of bias and Risk of bias High
Applicability (No measure of calibration
reported)
Overall Risk of bias and Concerns for Low
Applicability applicability
6 Hara, 2025

Bibliographic  Hara, Takuto; Ueki, Hideto; Okamura, Yasuyoshi; Bando, Yukari; Suzuki,

Reference Kotaro; Terakawa, Tomoaki; Chiba, Koji; Hyodo, Yoji; Teishima, Jun;
Miyake, Hideaki; Comparative prognostic value of tumor volume in 1010
and IOTKI treatment for metastatic renal cancer.; Urologic oncology; 2025;
vol. 43 (no. 1); 63e19-63e27

8  Study Characteristics

Study design Retrospective cohort study

Study Japan

location

Study dates October 2014 to February 2024
Risk IMDC/Heng

prediction

model(s)
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Inclusion People diagnosed with mRCC who received either 1010 or IOTKI treatment

criteria and had available clinical and imaging data from Kobe University Hospital
and 5 affiliated hospitals.

Exclusion People without target lesions

criteria

Selection of Multicentre
cohort

Description First-line combination therapy with dual immune checkpoint inhibitors
of

interventions/

point in the

pathway

model is

used

Number of n=99
participants

Description
of cohorts

Length of Median follow-up 29.5 months (range 1.6 to 102.7)
follow-up

Follow-up Not reported
schedule

Outcome(s) Overall survival
of interest
Progression-free survival

Hazard ratio

Source of Not reported
funding
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Study arms

IMDC - intermediate (N = 60)

Outcome data reported for dual immune checkpoint inhibitor (I010) therapy arm only
IMDC - poor (N = 39)

Outcome data reported for dual immune checkpoint inhibitor (I010) therapy arm only

Population characteristics

Study-level characteristics

Characteristic Study (N =99)
% Female n=21;%=21.2
Sample size

Age 30 to 84

Range

Age 70 (NR to NR)
Median (IQR)

Nephrectomy status n=58;%=58.6
Sample size

RCC subtypes n=NA;%=NA
Sample size

RCC subtypes - Clear cell nN=75;%=75.8
Sample size

RCC subtypes - Non—clear cell n=258; % =58.6
Sample size

Metastases location n=NA; %=NA
Sample size

Metastases location - Liver n=14; % =141
Sample size
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Characteristic Study (N = 99)
Metastases location - Bone n=38;%=384
Sample size

Metastases location - Lymph node n=46; % =46.5
Sample size

1
2 Outcomes
3  Time-to-event

Outcome IMDC - poor vs IMDC - intermediate, N2 = 39, N1 = 60
Progression-free survival 2.21 (1.35 to 3.63)

Hazard ratio/95% CI
Overall survival 2.77 (1.53 t0 5.04)

Hazard ratio/95% CI

(9]

6 Critical appraisal - PROBAST tool

Section Question Answer

Overall Risk of bias Risk of bias High

and Applicability (Determination of outcome was unclear and a
measure of calibration was not reported.)

Overall Risk of bias Concerns for Low

and Applicability applicability

8  Kikuta, 2025

Bibliographic  Kikuta, Masato; Naito, Sei; Osawa, Takahiro; Numakura, Kazuyuki;

Reference Narisawa, Takafumi; Takai, Yuki; Yagi, Mayu; Sekine, Yuya; Tokairin,
Qjiro; Shinohara, Nobuo; Habuchi, Tomonori; Tsuchiya, Norihiko; Real-
world short-term outcomes and treatment regimen comparisons in patients
with metastatic renal cell carcinoma treated with first-line immune
combinations.; BMC cancer; 2025; vol. 25 (no. 1); 117
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Study Characteristics

Study design Retrospective cohort study

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of

cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Japan

August 2015 to July 2023
IMDC/Heng

People who were clinically diagnosed with RCC and treated with immune
combinations.

 No metastatic lesions
¢ Inability to evaluate IMDC risk
o Use of immunotherapy combination as sequential therapy

Database or clinical registry

First-line treatment with either immune-oncologic drug doublet or immune-
oncologic drug tyrosine kinase inhibitor combinations

n=172
Median follow-up: 15.8 months (IQR 6.5 to 30.2)
Not reported

Overall survival
Progression-free survival

Hazard ratio
None

Unclear whether HR analysis was univariate or multivariate

People with favourable IMDC risk were excluded from analysis as there
were only 3 participants in the |O-1O group
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Study arms

1010 - IMDC intermediate (N = 51)
I0IO - IMDC poor (N = 54)

10-TKI - IMDC intermediate (N = 31)
I0-TKI - IMDC poor (N =12)

Population characteristics

Study-level characteristics

Characteristic Study (N =172)
% Female n=38;%=22.1
Sample size

Age 68 (64 to 73)
Median (IQR)

Nephrectomy status n=NA; % =NA
Sample size

Nephrectomy status - Yes n=89; % =51.1
Sample size

Nephrectomy status - No n=83;%=48.9
Sample size

RCC subtypes n=NA;%=NA
Sample size

RCC subtypes - Clear cell n=142; % = 82.6
Sample size

RCC subtypes - Non-clear cell/lundetectable n=30;%=17.4
Sample size

Metastases location n=NA; % =NA
Sample size
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Characteristic

Metastases location - Bone

Sample size

Metastases location - Liver

Study (N =172)
n=55;% =32

n=26;%=15.2

Sample size
Metastases location - Brain n=16; % =9.3
Sample size
Metastases location - Lymph node n=67;%=40
Sample size
1
2  Outcomes
3  Time-to-event outcomes
Outcome 1010 - IMDC intermediate vs 10-TKI - IMDC intermediate vs 10-

1010 - IMDC poor, N2 =51, N1 = TKI - IMDC poor, N2 = 31, N1 =12

54

Progression-free 1.8 (1.13 to 2.89)

survival

Hazard ratio/95%
Cl

Overall survival 2.05 (1.07 to 3.92)

Hazard ratio/95%
Cl

4
5

6 Critical appraisal - PROBAST tool

Section

Overall Risk of bias
and Applicability

Overall Risk of bias
and Applicability

Question
Risk of bias

Concerns for
applicability

2.68 (0.95 to 7.52)

10.8 (1.89 to 61.5)

Answer
High
(A method of calibration was not reported. For the

outcome of OS there were an insufficient number
of events.)

Low
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Kim, 2019a

Bibliographic  Kim, Jung Kwon; Kim, Sung Han; Song, Mi Kyung; Joo, Jungnam; Seo,

Reference Seong ll; Kwak, Cheol; Jeong, Chang Wook; Song, Cheryn; Hwang, Eu
Chang; Seo, Ill Young; Lee, Hakmin; Hong, Sung-Hoo; Park, Jae Young;
Chung, Jinsoo; Application of the International Metastatic Renal Cell
Carcinoma Database Consortium and Memorial Sloan Kettering Cancer
Center Risk Models in Patients with Metastatic Non-Clear Cell Renal Cell
Carcinoma: A Multi-Institutional Retrospective Study Using the Korean
Metastatic Renal Cell Carcinoma Registry.; Cancer research and
treatment; 2019; vol. 51 (no. 2); 758-768

Study Characteristics

Study design Retrospective cohort study

Study Korea

location

Study dates 2001 to 2016

Risk IMDC/Heng

prediction

model(s) MSKCC

Inclusion o Metastatic renal cell carcinoma
criteria e non-clear cell

Exclusion Not specified

criteria

Selection of Multicentre
cohort

Description  First-line targeted therapy:
of

interventions/  « vascular endothelial growth factor-tyrosine kinase inhibitors [VEGT-
point in the TKis]

pathway e« mammalian target of rapamycin inhibitors [MTORI])
model is
used or cytokines

Model used at the start of first-line therapy.

Number of N=156
participants

Length of For first-line progression free survival: median 5 months
follow-up
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Follow-up Not specified
schedule

Outcome(s) Model discrimination (C-stats)
of interest

Progression-free survival

Source of Not industry funded, grant support
funding

Additional NA

comments

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Median (IQR)
Nephrectomy status - Cytoreductive nephrectomy

Sample size
RCC subtypes - Papillary

Sample size
RCC subtypes - Chromophobe

Sample size
RCC subtypes - Collecting duct

Sample size
RCC subtypes - Unclassified

Sample size
RCC subtypes - Xp11.2 translocation

Sample size
Metastases location - Lung

Sample size

Study (N = 156)
n=48; % = 31

57 (46 to 67)

n=93; %=259.6

n=93; %=259.6

n=20;%=12.8

n=18;%=11.5

n=16; % =10.3

n=9;%=5.8

n=71; % =46.1
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Characteristic Study (N = 156)
Metastases location - Liver n=41;% = 26.6
Sample size

Metastases location - Lymph nodes n=82;%=253.3
Sample size

Metastases location - Bone n=66; % =429
Sample size

Metastases location - Brain n=5;%=3.3
Sample size

Critical appraisal - PROBAST tool

Overall Risk of Risk of bias High (No information on number of participants with the

bias and outcome. No information on whether all participants

Applicability enrolled were included and no model performance
measures.)

Overall Risk of Concerns for Low

bias and applicability

Applicability

Kim, 2018b

Bibliographic  Kim, Myung Soo; Chung, Ho Seok; Hwang, Eu Chang; Jung, Seung I;

Reference Kwon, Dong Deuk; Hwang, Jun Eul; Bae, Woo Kyun; Park, Jae Young;
Jeong, Chang Wook; Kwak, Cheol; Song, Cheryn; Seo, Seong II; Byun,
Seok-Soo; Hong, Sung-Hoo; Chung, Jinsoo; Efficacy of First-Line
Targeted Therapy in Real-World Korean Patients with Metastatic Renal
Cell Carcinoma: Focus on Sunitinib and Pazopanib.; Journal of Korean
medical science; 2018; vol. 33 (no. 51); €325

Study Characteristics

Study design Retrospective cohort study

Study Korea
location

Study dates 2012 to 2016
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Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

IMDC/Heng

MSKCC

e metastatic renal cell carcinoma
o treated with first-line systemic tyrosine kinase inhibitor (TKI) therapy
(sunitinib (SU) or pazopanib (PZ))

Not specified
Multicentre

Each drug was administered at a standard dose:

o SU at 50 mg daily for 4 weeks, followed by 2 weeks off drug per
treatment cycle
e PZ at 800 mg daily continuously

Model used at baseline - start of first-line treatment
N=554

Median 16.4 months (95% confidence interval [Cl], 14.7-17.8; interquartile
range [IQR], 8.3—31.3)

Not specified
Overall survival
Not industry funded, grant supported

PFS and OS were analysed using Kaplan-Meier methods and log-rank
tests. Univariate Cox proportional hazards regression analyses were
performed to assess the association between baseline parameters and PFS
or OS.
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Study arms

Heng risk criteria - good (N = 114)

Heng risk criteria - intermediate (N = 345)
Heng risk criteria - poor (N = 90)

Heng risk criteria - unknown (N = 5)
MSKCC risk group good (N = 121)
MSKCC risk group intermediate (N = 356)
MSKCC risk group poor (N = 72)

MSKCC risk group unknown (N = 5)

Population characteristics

Study-level characteristics

Characteristic Study (N = 554)
% Female n=119; % =21.5
Sample size

Age - SU group 59 (52 to 67)
Median (IQR)

Age - PZ group 64 (55 to 72)
Median (IQR)

Nephrectomy status - Nephrectomy n=252;%=45.4
Sample size

Nephrectomy status - Metastasectomy n=142;% = 25.6
Sample size

Metastases location - Lung n=403;%=73
Sample size

Metastases location - Liver n=63;% =11
Sample size
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Characteristic Study (N = 554)
Metastases location - Lymph node n=192; % =35
Sample size

Metastases location - Bone n=141;% =25
Sample size

Metastases location - Brain nN=36;%=6
Sample size

Metastases location - Other n=147 ; % = 27
Sample size

1
2  Outcomes
3  MSKCC

Outcome MSKCC risk group intermediate vs MSKCC risk group poor vs
MSKCC risk group good, N2 = 356, N1 MSKCC risk group good, N2 =

=121 72,N1 =121
Overall 1.93 (1.27 t0 2.94) 5.34 (3.26 to 8.76)
survival
Hazard
ratio/95% ClI
4 Heng
Outcome Heng risk criteria - intermediate vs Heng risk criteria - poor vs
Heng risk criteria - good, N2 = 345, N1 Heng risk criteria - good, N2 =
=114 90, N1 =114
Overall 1.99 (1.28 to 3.09) 7.21(4.43t0 11.7)
survival
Hazard
ratio/95% ClI
5
6

7  Critical appraisal - PROBAST tool
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Overall Risk of bias  Risk of bias Moderate (No information on whether all
and Applicability participants enrolled were included. No
performance measures evaluated.)

Overall Risk of bias Concerns for Low
and Applicability applicability

Kim, 2019b

Bibliographic  Kim, Sung Han; Kim, Jung Kwon; Park, Eun Young; Joo, Jungnam; Lee,

Reference Kang Hyun; Seo, Ho Kyung; Joung, Jae Young; Chung, Jinsoo; Liver
metastasis and Heng risk are prognostic factors in patients with non-
nephrectomized synchronous metastatic renal cell carcinoma treated with
systemic therapy.; PloS one; 2019; vol. 14 (no. 2); e0211105

Study Characteristics

Study design Retrospective cohort study

Study Korea

location

Study dates 2002-2005

Risk IMDC/Heng

prediction

model(s)

Inclusion Patients with mRCC with naive, unresectable primary renal lesions who did
criteria not undergo nephrectomy

Exclusion Patients who had no eligible follow-up computed tomography (CT) imaging
criteria results during first-line systemic therapy or CT images from the last follow-

up before discontinuation of treatment, discontinued systemic therapy owing
to adverse side effects, refused therapy, had a past history of invasive
surgical or local treatment for RCC (including nephrectomy, embolisation,
and radiation therapy), had bilateral RCCs, had incomplete information
regarding a past history of treatment for RCC, or had a history of mTOR
inhibitor-targeted treatment were excluded

Selection of  Single centre
cohort

Description Patients who received VEGF-targeted therapy (either sunitinib, sorafenib or
of pazopanib). The prognostic model was used before systemic therapy
interventions/

point in the

pathway

model is

used
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Number of N=70
participants

Length of Median follow-up period of 30.9 (6.0—30.9) months

follow-up

Outcome(s) Overall survival
of interest

Progression-free survival

Source of This study was supported by the Research and Institute of National Cancer
funding Center Grant (No. 1710290-2) to JC.
Additional Univariable and multivariable analyses were performed using the Cox

comments proportional hazards model to investigate the potential prognostic factors for

PFS and OS

Study arms

Favourable + intermediate risk (N = 44)

Poor risk (N = 26)

Population characteristics
Study-level characteristics

Characteristic
% Female

No of events
Age

Mean (SD)
RCC subtypes - Clear cell RCC

No of events
RCC subtypes - Unclassified

No of events
Metastases location - Lung

No of events

Study (N =70)
n=15;%=21.4

58.77 (11.89)

n=57;%=81.4

n=13;% =18.6

n=54;%=771
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Characteristic Study (N =70)
Metastases location - Liver n=16; % =229

No of events

Metastases location - Lymph nodes n=26;%=37.1

No of events
Metastases location - Bone n=22;%=314

No of events

Metastases location - Brain n=8;%=114

No of events

Outcomes

Survival

Outcome 2Pgor risk vs Favourable + intermediate risk, N2 = 44, N1 =
Overall survival 2.63 (1.541t04.47)

Hazard ratio/95% CI

Progression-free 2.05 (1.2 10 3.48)

survival

Hazard ratio/95% CI

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

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias Moderate (Lack of information around
Applicability analysis)

Overall Risk of bias and Concerns for Low

Applicability applicability
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1 Ko, 2015

Bibliographic Ko, Jenny J; Xie, Wanling; Kroeger, Nils; Lee, Jae-Lyun; Rini, Brian I;

Reference Knox, Jennifer J; Bjarnason, Georg A; Srinivas, Sandy; Pal, Sumanta K;
Yuasa, Takeshi; Smoragiewicz, Martin; Donskov, Frede; Kanesvaran,
Ravindran; Wood, Lori; Ernst, D Scott; Agarwal, Neeraj; Vaishampayan,
Ulka N; Rha, Sun-Young; Choueiri, Toni K; Heng, Daniel Y C; The
International Metastatic Renal Cell Carcinoma Database Consortium
model as a prognostic tool in patients with metastatic renal cell carcinoma
previously treated with first-line targeted therapy: a population-based
study.; The Lancet. Oncology; 2015; vol. 16 (no. 3); 293-300

2
3  Study Characteristics

Study design Retrospective cohort study

Study Canada, USA, Greece, Japan, Singapore, South Korea, and Denmark
location

Study dates 2005 to 2012

Risk IMDC/Heng

prediction

model(s) MSKCC

Inclusion o Patients who received second-line targeted therapy (anti-VEGF drug
criteria or mTOR inhibitor).

Exclusion o Treatment information on prognostic factors at initiation of second-
criteria line therapy not recorded.

Selection of Multicentre
cohort

Description Second-line targeted therapy with either an anti-VEGT drug or an mTOR
of inhibitor. Model used at the initiation of second-line therapy.
interventions/

point in the

pathway

model is

used

Number of N=1021
participants

Description
of cohorts

Length of Median follow-up in alive patients was 12.6 months (IQR 5.3-23.2) after the
follow-up initiation of second-line therapy.

Follow-up Not specified
schedule
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Outcome(s) Model discrimination (C-stats)

of interest
Overall survival
Source of Authors received some funding from industry
funding
Additional Cox regression analyses to assess the statistical association between

comments overall survival and the six factors included in the IMDC prognostic model,
and calculated hazard ratios (HR) with 95% Cls.

Study arms

IMDC favourable (N = 76)

IMDC intermediate (N = 529)

IMDC poor (N = 261)

Population characteristics

Study-level characteristics

Characteristic Study (N = 1021)
% Female n=260;%=25
Sample size

Age - <60 years at start of second-line therapy n=455; % =45
Sample size

Age - 60 or over at the start of second-line therapy n =566 ; % =55
Sample size

Nephrectomy status - Previous nephrectomy n=2863; % =285
Sample size

Nephrectomy status - No previous nephrectomy n=157;% =15
Sample size
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Outcomes
IMDC
IMDC intermediate vs IMDC IMDC poor vs IMDC favourable,
Outcome favourable, , N2 = 529, N1 =76 N2 =261, N1 =76
Overall 1.89 (1.33 t0 2.68) 5.73 (3.99 to 8.23)
survival
Hazard

ratio/95% CI

Critical appraisal - PROBAST tool

Analysis Overall risk of bias for analysis domain Low
Overall Risk of bias and Applicability Risk of bias Low
Overall Risk of bias and Applicability Concerns for applicability Low

Kroeger, 2013

Bibliographic  Kroeger, Nils; Xie, Wanling; Lee, Jae-Lyn; Bjarnason, Georg A; Knox,

Reference Jennifer J; Mackenzie, Mary J; Wood, Lori; Srinivas, Sandy; Vaishamayan,
Ulka N; Rha, Sun-Young; Pal, Sumanta K; Yuasa, Takeshi; Donskov,
Frede; Agarwal, Neeraj; Kollmannsberger, Christian K; Tan, Min-Han;
North, Scott A; Rini, Brian I; Choueiri, Toni K; Heng, Daniel Y C;
Metastatic non-clear cell renal cell carcinoma treated with targeted therapy
agents: characterization of survival outcome and application of the
International mMRCC Database Consortium criteria.; Cancer; 2013; vol. 119
(no. 16); 2999-3006

Study Characteristics

Study design Retrospective cohort study

Study 20 academic centres from Canada, USA, Japan, South Korea, Singapore,
location and Denmark

Study dates 2008-2012

Risk IMDC/Heng

prediction

model(s) MSKCC
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Inclusion Patients who have received first-line targeted therapy between 2003 and
criteria 2012

Exclusion Patients with unknown histological subtypes and unknown treatment
criteria initiation date

Selection of Multicentre

cohort

Description First-line targeted therapy, which includes anti-VEGF therapy, Sutent,
of Sorafenib, Axitinib, Bevacizumab, Pazopanib, and Tivozanib
interventions/

point in the

pathway

model is

used

Number of N = 2215

participants

Patients with clear cell RCC = 1963

Patients with non-clear cell RCC = 252

IMDC Favourable (nccRCC) = 29
IMDC Intermediate (nccRCC) = 127

IMDC Poor (nccRCC) = 66

IMDC Favourable (ccRCC) = 337
IMDC Intermediate (ccRCC) = 972

IMDC Poor (ccRCC) = 463

Length of Median follow-up in alive patients was 22.3 months (IQR: 10.8-38.4 months)
follow-up

Outcome(s) Model discrimination (C-stats)

of interest
Overall survival
Source of None
funding
Additional It was applied the IMDC Model (presence/absence of the six pre-determined

comments prognostic factors to determine the favourable, intermediate and poor risk
groups) to nccRCC patients using Cox regression. Concordance indices (C-
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Index) were computed in order to test the predictive accuracy of the IMDC
prognostic model

Study arms

IMDC Favourable (nccRCC patients) (N = 29)
IMDC Intermediate (nccRCC patients) (N = 127)
IMDC Poor (nccRCC patients) (N = 66)

IMDC Favourable (ccRCC patients) (N = 337)
IMDC Intermediate (ccRCC patients) (N = 972)
IMDC Poor (ccRCC patients) (N = 463)

Population characteristics
Study-level characteristics

Characteristic Study (N =)
% Female n=573;% =26

No of events
Nephrectomy status - Prior Nephrectomy n=1790; % = 80.9

No of events
RCC subtypes - Clear cell RCC n=1963; % = 88.6

No of events
RCC subtypes - Non—clear cell RCC n=252;%=11.4

No of events
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1 Outcomes
2 Survival

Outcome IMDC Intermediate (nccRCC patients) IMDC Poor (nccRCC patients) vs

vs IMDC Favourable (nccRCC IMDC Favourable (nccRCC
patients), , N2 =127, N1 = 29 patients), , N2 = 66, N1 = 29
Overall 1.97 (1.13 to 3.42) 5.69 (3.2t0 10.1)
survival
Hazard

ratio/95% CI
Overall survival - Polarity - Higher values are better

W bW

6 Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias High (Not all enrolled participants were included in the
and Applicability analysis and it was judged unlikely that missing data
were handled appropriately.)

Overall Risk of bias Concerns for Low
and Applicability applicability

10  Laukhtina, 2020

Bibliographic  Laukhtina, Ekaterina; Pradere, Benjamin; D Andrea, David; Rosiello,

Reference Giuseppe; Luzzago, Stefano; Pecoraro, Angela; Palumbo, Carlotta;
Knipper, Sophie; Karakiewicz, Pierre |; Margulis, Vitaly; Quhal, Fahad;
Sari Motlagh, Reza; Mostafaei, Hadi; Mori, Keiichiro; Kimura, Shoji;
Enikeev, Dmitry; Shariat, Shahrokh F; Association of preoperative serum
De Ritis ratio with oncological outcomes in patients treated with
cytoreductive nephrectomy for metastatic renal cell carcinoma.; Urologic
oncology; 2020; vol. 38 (no. 12); 936e7-936e14

11
12 Study Characteristics

Study design Retrospective cohort study

Study Tertiary centres in the United States and Europe
location

Study dates NR
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Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Outcome(s)
of interest

Source of
funding

Additional
comments

IMDC/Heng

Patients treated with cytoreductive nephrectomy

Patients with other malignant primary tumours mRCC, except those with
concomitant haematological disorders and chronic liver diseases (hepatitis,
liver cirrhosis, and severe fatty liver disease) within the last 12 months

Multicentre

Cytoreductive nephrectomy

N=613
IMDC Favourable = 186
IMDC Intermediate = 343

IMDC Poor = 84
Median follow-up was 31 (IQR 16-58) months

Overall survival
NR

The risk of survival was expressed as hazard ratios (HR) and 95%
confidence intervals (95% ClI)
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Study arms

IMDC Favourable (N = 186)
IMDC Intermediate (N = 343)
IMDC Poor (N = 84)

Population characteristics
Study-level characteristics

Characteristic Study (N = 613)
% Female n=185;% =30

No of events

Age 57 (50 to 64)
Median (IQR)
Nephrectomy status - Cytoreductive nephrectomy n=613; % =100

No of events
RCC subtypes - Clear cell RCC n=584;%=95

No of events
RCC subtypes - Other nN=29;%=5

No of events
Metastases location - Adrenal glands n=112;% =18

No of events
Metastases location - Bones n=181;% =30

No of events
Metastases location - Brain n=20;%=3.3

No of events
Metastases location - Liver n=41;%=6.7

No of events
Metastases location - Lung n=415; % =68
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Characteristic Study (N = 613)
No of events
Metastases location - Lymph nodes n=138; % =225

No of events
Metastases location - Other n=38;%=6.2

No of events

Outcomes

Survival

Outcome IMDC Intermediate vs IMDC IMDC Poor vs IMDC Favourable,
Favourable, N2 = 343, N1 = 186 N2 = 84, N1 =186

Overall 1.19 (0.09) 1.52 (0.01)

survival

Hazard ratio/p
value

Overall survival - Polarity - Higher values are better

Critical appraisal - PROBAST tool

Overall Risk of bias and Applicability Risk of bias Low
Overall Risk of bias and Applicability Concerns for applicability Low
Lee, 2017

Bibliographic Lee H; Kim YJ; Hwang EC; Kang SH; Hong SH; Chung J; Kwon TG; Kwak

Reference C; Kim HH; Oh JJ; Lee SC; Hong SK; Lee SE; Byun SS; ; Preoperative
cholesterol level as a new independent predictive factor of survival in
patients with metastatic renal cell carcinoma treated with cyto-reductive
nephrectomy.; BMC cancer; 2017; vol. 17 (no. 1)

Study Characteristics

Study design Retrospective cohort study

Study South Korea
location
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Study dates Not reported
Prognostic IMDC/Heng
model(s)
Inclusion People diagnosed with mRCC and initially treated with nephrectomy
criteria
Exclusion People who received neoadjuvant therapy, other malignancy, and
criteria incomplete information
Selection of Database or clinical registry
cohort
Description  Cytoreductive nephrectomy following nephrectomy
of
interventions/
point in the
pathway
model is
used
Number of N=244
participants
Length of Median follow-up 13 months (IQR 6.0 to 26.5)
follow-up
Follow-up Follow-up protocols varied slightly among institutions or physicians but
schedule usually included 3 month intervals after surgery.
Outcome(s) Overall survival
of interest
Hazard ratio
Source of No specific funding or financial support for study
funding
Additional NA
comments
Study arms

IMDC Low risk (N = NR)
IMDC Intermediate risk (N = NR)
IMDC High risk (N = NR)
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1  Population characteristics

2 Study-level characteristics

Characteristic Study (N = 244)
Age 59 (52 to 68)
Median (IQR)

RCC subtypes n=NA; %=NA
Sample size

RCC subtypes - Clear cell n=213; % =87.3
Sample size

RCC subtypes - Papillary n=13;%=5.3
Sample size

RCC subtypes - Chromophobe n=4;%=1.6
Sample size

RCC subtypes - Collecting duct N=5;%=2
Sample size

RCC subtypes - Unclassified nN=9;%=37
Sample size

Metastases location n=NA;%=NA
Sample size

Metastases location - Lung n=78;% =32
Sample size

Metastases location - Liver n=7;%=27
Sample size

Metastases location - Bone n=24;%=9.8
Sample size

Metastases location - Non-regional LNI n=2;%=1
Sample size

Metastases location - Adrenal gland n=8;%=3.3
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Characteristic
Sample size

Metastases location - Multiple metastasis

Sample size
% Male

Sample size

Outcomes

Time-to-event

Outcome IMDC Intermediate risk vs IMDC Low
risk, N2 = NR, N1 =NR

Overall 1.19 (0.72 to 1.96)

survival

Hazard

ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of Risk of bias High

Study (N = 244)

n=10; % =41

n=185;%=75.8

IMDC High risk vs IMDC Low
risk, N2 = NR, N1 =NR

1.81 (1 to 3.27)

bias and (A measure of calibration and discrimination was not

Applicability reported and there was no information around whether
follow-up differed between different IMDC risk
categories.)

Overall Risk of Concerns for  Low

bias and applicability

Applicability

Li, 2020

Bibliographic Li, Tao; Li, Heng; Xie, Sheng; Tan, Yan; Xie, Zi-Ping; Li, Wen-Yi; Ai, Fen;

Reference Lactate Dehydrogenase-to-Lymphocyte Ratio Represents a Powerful
Prognostic Tool of Metastatic Renal Cell Carcinoma Patients Treated with
Tyrosine Kinase Inhibitors.; Pathology oncology research : POR; 2020;

vol. 26 (no. 2); 1319-1324
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Study Characteristics

Study design
Study location
Study dates

Risk prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description of
interventions/
point in the
pathway model
is used

Number of
participants
and
recruitment
methods

Length of
follow-up

Follow-up
schedule

Outcome(s) of
interest

Source of
funding

Additional
comments

Retrospective cohort study
China

January 2010 December 2017
IMDC/Heng

e Metastatic renal cell carcinoma
o first-line tyrosine kinase inhibitors (TKIs)

Immunodeficiency including HIV positive

other malignancies diagnosed during the observation period
insufficient data

history of other treatments such as neoadjuvant, adjuvant or any
investigational therapy before TKis.

Single centre

Tyrosine kinase inhibitors. Model used at the start of pathway.

N=355

Median progression-free survival: 14.2 months (95% CI 12.1-17.2)

Median overall survival: 32.7 months (95% CI 27.1-36.4)
Not specified

Overall survival

Progression-free survival
Health and Family Planning Commission of Wuhan Municipality

Survival were calculated using the Kaplan-Meier method and compared
with the log-rank test. Clinicopathological characteristics on OS and PFS
were evaluated by univariate analysis,
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Study arms
IMDC good (N = 142)
IMDC intermediate (N = 181)

IMDC poor (N = 32)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Custom value

Study (N = 355)
n=103; % =29

Median 62 years, range 23 to 87

RCC subtypes - Clear cell n=315; % =89

Sample size

Outcomes

IMDC

Outcome IMDC intermediate vs IMDC good, IMDC poor vs IMDC good,

N2 =181, N1 =142
Progression-free 1.43 (1.09 to 1.87)

survival

Hazard ratio/95% CI

Overall survival 1.99 (1.41 to 2.8)

Hazard ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias

Applicability

N2 = 32, N1 = 142
5.09 (3.39 to 7.66)

11.12 (6.95 to 17.8)

Moderate (No information on model
performance measures)
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Overall Risk of bias and Concerns for Low
Applicability applicability
Lin, 2018

Bibliographic Lin, Zhiyuan; Liu, Li; Xia, Yu; Chen, Xiang; Xiong, Ying; Qu, Yang; Wang,

Reference Jiajun; Bai, Qi; Guo, Jianming; Xu, Jiejie; Tumor infiltrating CD19+ B
lymphocytes predict prognostic and therapeutic benefits in metastatic
renal cell carcinoma patients treated with tyrosine kinase inhibitors.;
Oncoimmunology; 2018; vol. 7 (no. 10); e1477461

Study Characteristics

Study design  Retrospective cohort study
Study location China

Study dates March 2005 to June 2014
Risk prediction IMDC/Heng

model(s)
Inclusion o Diagnosis of metastatic renal cell carcinoma
criteria e no other malignancy history
o treatment with sunitinib or sorafenib as first line systemic therapy
e available fixed tumour tissue.
Exclusion e Lack of tissue sample
criteria e tumour necrosis area greater than 80%
e received prior systemic therapy
e loss of follow-up.

Selection of Single centre
cohort

Description of Sunitinib or sorafenib.

interventions/

point in the

pathway model

is used First-line therapy, model used at start of pathway.
Number of N=108

participants

and

recruitment
methods

Length of Medians 23.35 months, range 1.1-92.6 months
follow-up
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Follow-up Not specified
schedule
Outcome(s) of Overall survival
interest
Progression-free survival
Additional Univariate Cox proportional hazard models were applied to evaluate the
comments hazard ratio and 95% confidence interval.
Study arms

IMDC favourable (N = 23)
IMDC intermediate (N = 58)
IMDC poor (N = 27)

Population characteristics

Study-level characteristics

Characteristic Study (N =108)
% Female n=32;%=29.6
Sample size

Age - 59 or less n=>54;%=50
Sample size

Age - over 59 n=54;% =250
Sample size

RCC subtypes - Clear cell n=87;%=80.6
Sample size

RCC subtypes - Non-clear cell n=21;%=194
Sample size
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Outcomes

IMDC

Outcome IMDC intermediate vs IMDC IMDC poor vs IMDC
favourable, N2 = 58, N1 = 23 favourable, N2 = 27, N1 = 23

Overall survival 1.19 (0.66 to0 2.17) 4.32 (2.05t09.1)

Hazard ratio/95% CI

Progression-free  0.87 (0.49 to 1.55) 2.27 (1.1 10 4.69)

survival

Hazard ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias Moderate (No information on
Applicability performance measures.)
Overall Risk of bias and Concerns for Low

Applicability applicability

Lolli, 2016

Bibliographic Lolli, Cristian; Basso, Umberto; Derosa, Lisa; Scarpi, Emanuela; Sava,

Reference Teodoro; Santoni, Matteo; Crabb, Simon J; Massari, Francesco; Aieta,
Michele; Conteduca, Vincenza; Maruzzo, Marco; La Russa, Francesca;
Wheater, Matthew; Berardi, Rossana; Galli, Luca; De Giorgi, Ugo;
Systemic immune-inflammation index predicts the clinical outcome in
patients with metastatic renal cell cancer treated with sunitinib.;
Oncotarget; 2016; vol. 7 (no. 34); 54564-54571

Study Characteristics

Study design Retrospective cohort study

Study Italy
location

Study dates 2006 to 2014
Risk IMDC/Heng
prediction

model(s) MSKCC
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Inclusion
criteria

Exclusion
criteria

Selection of

cohort

Description
of

Unresectable or metastatic renal cell carcinoma
first-line treatment with sunitinib.

History of treatments other that sunitinib.

Multicentre

First-line treatment with sunitinib. Initial dose of 50 mg a day - 4 weeks on 2
weeks off. Model used before treatment.

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

N=335
Median 49 months (range 1 to 102)

Patients evaluated at each cycle for possible toxicities, with a clinical
examination and blood test. CT scan done at baseline and every 3 months
during treatment.

Overall survival

Progression-free survival
No funding

Kaplan-Meier method used to estimate PFS and OS. Log-rank test and Cox
proportional hazard regression were used to test for differences between
groups.
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Study arms

MSKCC good (N = 98)

MSKCC intermediate (N = 199)
MSKCC poor (N = 38)

IMDC good (N = 117)

IMDC intermediate (N = 176)
IMDC poor (N = 42)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Custom value
RCC subtypes - Clear cell

Sample size
RCC subtypes - Papillary

Sample size
RCC subtypes - Others

Sample size

Study (N = 335)
n=97;%=29

Median: 63, range 27-88

n=315;% =94

n=14;%=4.2

n=6;%=1.8
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1 Outcomes

2  MSKCC
Outcome MSKCC intermediate vs MSKCC MSKCC poor vs MSKCC
good, N2 =199, N1 =98 good, N2 = 38, N1 =98
Progression-free  1.48 (1.12 to 1.97) 2 (1.29 to 3.09)
survival
Hazard ratio/95% CI
Overall survival 2.44 (1.68 to 3.55) 4.04 (2.39 t0 6.82)
Hazard ratio/95% CI
3 IMDC
Outcome IMDC intermediate vs IMDC good, IMDC poor vs IMDC good,
N2 =176, N1 =117 N2 =42, N1 =117
Progression-free 1.43 (1.09 to 1.87) 5.09 (3.39 to 7.66)
survival
Hazard ratio/95% CI
Overall survival 1.99 (1.41 to 2.8) 11.12 (6.95 to 17.8)
Hazard ratio/95% CI
4  Event data
Outcome MSKCC MSKCC MSKCC IMDC IMDC IMDC
good, N = intermediate, N poor, N = good,, intermediate, N poor, N
98 =199 38 N =117 =176 =42
Progression- n=70 n=161 n=29 n=84 n=139 n=237
free survival
No of events
Overall n=35 n=134 n=24 n=48 n=109 n=236

survival

No of events

5
6

7  Critical appraisal - PROBAST tool
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Overall Risk of bias Risk of bias High (No information on whether all participants
and Applicability enrolled were included, and no information on model
performance measures)

Overall Risk of bias Concerns for Unclear (Population a mixed of unresectable and
and Applicability applicability metastatic. Proportions are not reported.)

Lu, 2016

Bibliographic  Lu, Xiaolin; Gu, Weijie; Zhang, Hailiang; Zhu, Yao; Shi, Guohai; Ye,

Reference Dingwei; Oligometastatic state predicts a favorable outcome for renal cell
carcinoma patients with bone metastasis under the treatment of sunitinib.;
Oncotarget; 2016; vol. 7 (no. 18); 26879-87

Study Characteristics

Study design Retrospective cohort study

Study China
location

Study dates 2008-2015

Risk MSKCC
prediction
model(s)

Inclusion Patients with RCC bone metastasis treated with sunitinib
criteria

Exclusion NR
criteria

Selection of  Single centre
cohort

Description  Sunitinib, 50 mg/day; 4 weeks on and 2 weeks off
of

interventions/

point in the

pathway

model is

used

Number of N = 67
participants

MSKCC Favourable = 33
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Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Study arms

MSKCC Intermediate = 31

MSKCC Poor =1
NR

NR

Model discrimination (C-stats)

Overall survival
NR

Survival curves were constructed using the Kaplan—Meier method, with log-
rank tests used to assess the differences between the groups. Adjusted
hazard ratio (HR) with 95% confidence intervals (95% Cls) was calculated
using Cox proportional hazards models. Harrell’s c-index was used to
evaluate the predictive accuracy of Cox proportional hazards models which
is analogous to the area under the receiver operating characteristic curve
for censored data

MSKCC Favourable (N = 33)

MSKCC Intermediate + Poor (N = 34)

Population characteristics

Study-level characteristics

Characteristic

% Female

No of events
Age - 258

No of events
Age - <58

No of events

Study (N = 67)
n=16; % =33.9

n=37;%=255.2

n=30;%=44.8

Nephrectomy status n=67;% =100
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Characteristic Study (N = 67)
No of events
RCC subtypes - Clear cell RCC n=259; % =88.1

No of events
RCC subtypes - Other n=8;%=11.9

No of events
Metastases location - Lung n=42; % =56

No of events
Metastases location - Liver n=8;%=10.7

No of events
Metastases location - Lymph nodes n=13;%=17.3

No of events
Metastases location - Brain n=2;%=27

No of events
Metastases location - Other n=10; % =13.3

No of events
MSKCC score - Favourable n=33;%=49.3

No of events
MSKCC score - Intermediate n=31;%=46.3

No of events
MSKCC score - Poor n=1;%=4.4

No of events
1

2  Outcomes
3 Survival

Outcome MSKCC Intermediate + Poor vs MSKCC Favourable, N2 = 34, N1 =
33

Overall survival 2.25(1.26 10 4.02)
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Outcome MSKCC Intermediate + Poor vs MSKCC Favourable, N2 = 34, N1 =
33

Hazard ratio/95%
Cl

Overall survival - Polarity - Higher values are better

Critical appraisal - PROBAST tool

Overall Risk of bias  Risk of bias Moderate (Lack of information around whether

and Applicability participants with missing data were handled
appropriately.)

Overall Risk of bias  Concerns for Low

and Applicability applicability

Marchioni, 2021

Bibliographic  Marchioni, Michele; Kriegmair, Maximilian; Heck, Mathias; Amiel, Thomas;

Reference Porpiglia, Francesco; Ceccucci, Enrico; Campi, Riccardo; Minervini,
Andrea; Mari, Andrea; Van Bruwaene, Siska; Linares, Estefania; Hevia,
Vital; Musquera, Mireia; D'Anna, Mauricio; Derweesh, Ithaar; Bradshaw,
Aaron; Autorino, Riccardo; Guruli, Georgi; Veccia, Alessandro; Roussel,
Eduard; Albersen, Maarten; Pavan, Nicola; Claps, Francesco; Antonelli,
Alessandro; Palumbo, Carlotta; Klatte, Tobias; Erdem, Selcuk; Mir, Maria
Carmen; Development of a Novel Risk Score to Select the Optimal
Candidate for Cytoreductive Nephrectomy Among Patients with Metastatic
Renal Cell Carcinoma. Results from a Multi-institutional Registry
(REMARCC).; European urology oncology; 2021; vol. 4 (no. 2); 256-263

Study Characteristics

Study design Retrospective cohort study

Study North America and Europe

location

Study dates 2005 to 2019

Risk IMDC/Heng

prediction

model(s) MSKCC

Inclusion o Patients who underwent cytoreductive nephrectomy

criteria e only those who underwent CN after 2005 were included as this date

is accepted initiation of target therapies
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e patients with data about vital status and follow-up.

Exclusion Not specified
criteria
Selection of Database or clinical registry
cohort
Description Participants underwent cytoreductive nephrectomy as first-line. Model used
of pre-treatment.
interventions/
point in the
pathway
model is
used
Number of N=519
participants
Length of Median: 18.1 months (IQR: 5.9-39.7)
follow-up
Follow-up Not specified
schedule
Outcome(s) Model discrimination (C-stats)
of interest
Overall survival
Source of No funding
funding
Additional Univariate Cox proportional hazard regression models were performed to

comments test the main predictors of overall mortality.

Population characteristics

Study-level characteristics

Characteristic Study (N = 519)
% Female n=149 ;% =29
Sample size

Age 63 (55 to 70)
Median (IQR)

RCC subtypes - Clear cell n=2340; % = 65
Sample size
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Characteristic Study (N = 519)
RCC subtypes - Non-clear cell nN=82;%=16
Sample size

RCC subtypes - Unknown n=97;%=19
Sample size

Metastases location - Bone n=74;%=14
Sample size

Metastases location - Brain nN=31;%=6
Sample size

Metastases location - Liver n=51;%=10
Sample size

Metastases location - Lung n=273; % =53
Sample size

Metastases location - Mediastinal lymph nodes n=54;%=10
Sample size

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias Moderate

Applicability (No information on model performance
measures.)

Overall Risk of bias and Concerns for Low

Applicability applicability

Matsushita, 2024

Bibliographic Matsushita, Yuto; Kojima, Takahiro; Osawa, Takahiro; Sazuka,

Reference Tomokazu; Hatakeyama, Shingo; Goto, Keisuke; Numakura, Kazuyuki;
Yamana, Kazutoshi; Kandori, Shuya; Fujita, Kazutoshi; Ueda, Kosuke;
Tanaka, Hajime; Tomida, Ryotaro; Kurahashi, Toshifumi; Bando, Yukari;
Nishiyama, Naotaka; Kimura, Takahiro; Yamashita, Shimpei; Kitamura,
Hiroshi; Miyake, Hideaki; Prognostic outcomes in patients with metastatic
renal cell carcinoma receiving second-line treatment with tyrosine kinase
inhibitor following first-line immune-oncology combination therapy.;
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1

International journal of urology : official journal of the Japanese Urological
Association; 2024; vol. 31 (no. 5); 526-533

2 Study Characteristics

Study design
Study location
Study dates

Risk prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description of
interventions/
point in the
pathway model
is used

Number of
participants

Follow-up
schedule

Retrospective cohort study
Japan

2018-2022

IMDC/Heng

MSKCC

Patients who were diagnosed with mRCC and treated with first-line
immune-oncology combination therapy, followed by second-line TKI
therapy

NR
Multicentre

The second-line therapy assessed were Cabozantinib, Axitinib,
Pazopanib, Sunitinib, and Sorafenib

N =243

IMDC Score
Favourable = 27
Intermediate = 141

Poor =75

MSKCC Score
Favourable = 76
Intermediate = 125

Poor =42
NR
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Outcome(s) of Overall survival

interest
Progression-free survival

Source of No external funding was received for this study.

funding

Additional The prognostic impact of clinicopathological factors was assessed by

comments univariate analyses using the Cox proportional hazards regression model.
The c-index was calculated, and the decision curve analyses were
performed to compare the accuracy and feasibility of the risk prediction
models, as previously described.

Study arms

IMDC Favourable + Intermediate (N = 168)
IMDC Poor (N =75)

MSKCC Favourable + Intermediate (N = 201)
MSKCC Poor (N =42)

Population characteristics
Study-level characteristics

Characteristic Study (N = 243)
% Female n=57;%=235

No of events
RCC subtypes - Clear cell RCC n=182; % =749

No of events
RCC subtypes - Non—clear cell RCC n=53;%=21.8

No of events
RCC subtypes - Unknown n=8;%=3.3

No of events
Metastases location - Lung n=169; % = 69.5

No of events
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Characteristic Study (N = 243)
Metastases location - Liver n=49; % =20.2

No of events
Metastases location - Bone n=93;% =379

No of events
Metastases location - Brain n=14:;%=5.8

No of events
IMDC Score - Favourite n=27;%=11.1

No of events
IMDC Score - Intermediate n=141;% =58

No of events
IMDC Score - Poor n=75;%=30.9

No of events
MSKCC score - Favourable n=76;%=31.3

No of events
MSKCC score - Intermediate n=125;:% =514

No of events
MSKCC score - Poor n=42;%=17.3

No of events

Outcomes

IMDC

Outcome IMDC Poor vs IMDC Favourable + Intermediate, N2 = 75, N1
=168

Progression-free 2.07 (1.48 t0 2.88)

survival

Hazard ratio/95% CI

Overall survival 2.65(1.76 to 4)

Hazard ratio/95% CI
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Progression-free survival - Polarity - Higher values are better
Overall survival - Polarity - Higher values are better

MSKCC

Outcome MSKCC Poor vs MSKCC Favourable + Intermediate, N2 = 42,
N1 =201

Progression-free 2.31 (1.57 to0 3.39)

survival

Hazard ratio/95% CI

Overall survival 2.84 (1.7910 4.5)

Hazard ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of bias and Applicability Risk of bias Low
Overall Risk of bias and Applicability Concerns for applicability Low
Miyake, 2014

Bibliographic = Miyake, Hideaki; Miyazaki, Akira; Harada, Ken-Ichi; Fujisawa, Masato;

Reference Assessment of efficacy, safety and quality of life of 110 patients treated
with sunitinib as first-line therapy for metastatic renal cell carcinoma:
experience in real-world clinical practice in Japan.; Medical oncology
(Northwood, London, England); 2014; vol. 31 (no. 6); 978

Study Characteristics

Study design  Retrospective cohort study
Study location Japan

Study dates September 2008 to October 2013
Risk prediction MSKCC

model(s)

Inclusion People with mRCC who were treated with sunitinib as first-line therapy
criteria

Exclusion Not reported

criteria
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Selection of Single centre
cohort

Description of First-line therapy with sunitinib
interventions/

point in the

pathway model

is used

Number of N=110

participants

Length of Median 19 months (range 3 to 63 months)

follow-up

Follow-up Tumour measurements were generally performed by CT before and every

schedule 12 weeks after the initiation of treatment with sunitinib.

Outcome(s) of Progression-free survival

interest

Source of Not reported

funding

Additional The prognostic significance of certain parameters was assessed using the

comments Cox proportional hazards regression model.
The study also reported the outcome of OS, however, it was judged likely
that there was overlap with Miyazake 2015, and therefore only PFS was
extracted.

Study arms

MSKCC poor risk (N = 26)

MSKCC favourable and intermediate risk (N = 84)

Population characteristics

Study-level characteristics

Characteristic Study (N = 110)
% Female n=24;:%=21.8
Sample size

Age 37 to 85

Range
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Characteristic Study (N =110)
Age 62.5 (NR to NR)
Median (IQR)

Nephrectomy status n=99;%=90
Prior nephrectomy

Sample size

RCC subtypes - Clear cell n=96;%=287.3
Sample size

RCC subtypes - Non—clear cell n=14;%=12.8
Sample size

Metastases location - Lung n=64; % =582
Sample size

Metastases location - Lymph node n=32;%=29.1
Sample size

Metastases location - Bone n=31;%=28.2
Sample size

Metastases location - Liver n=17; % =155
Sample size

Metastases location - Brain n=10; % =9.1
Sample size

1
2  Outcomes

3  Time-to-event

Outcome MSKCC poor risk vs MSKCC favourable and
intermediate risk, N2 = 26, N1 = 84
Progression-free survival 3.89 (0.001)

Reported as HR (p-value). 95% Cls
calculated by analyst

Hazard ratio/p value
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Outcome MSKCC poor risk vs MSKCC favourable and
intermediate risk, N2 = 26, N1 = 84
Progression-free survival 3.89 (1.74 10 8.71)

Reported as HR (p-value). 95% Cls
calculated by analyst

Hazard ratio/95% CI

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias High

Applicability (No measure of calibration or
discrimination was reported.)

Overall Risk of bias and Concerns for Low

Applicability applicability

Miyazaki, 2015

Bibliographic  Miyazaki, Akira; Miyake, Hideaki; Harada, Ken-Ichi; Inoue, Taka-Aki;

Reference Fujisawa, Masato; Prognostic outcome in patients treated with tyrosine
kinase inhibitors as first-line molecular-targeted therapy for metastatic
renal cell carcinoma: Experience in real-world clinical practice in Japan.;
Molecular and clinical oncology; 2015; vol. 3 (no. 3); 601-606

Study Characteristics

Study design Retrospective cohort study

Study Japan

location

Study dates  April 2008 to September 2013

Risk MSKCC

prediction

model(s)

Inclusion People with pathologically diagnosed mRCC who were TKI naive and

criteria treated with either sorafenib or sunitinib as first-line molecular targeted
therapy for 22 months

Exclusion Not reported

criteria

Selection of Single centre
cohort
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Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Study arms

Participants received sorafenib or sunitinib as first-line molecular targeted
therapy

N=271

Median 19 months (range 2-64 months)

Tumour measurements were performed by CT prior to and every 12 weeks
following TKI introduction

Overall survival

Not reported

The prognostic significance of certain factors was assessed using the Cox
proportional hazards regression model.

MSKCC poor risk (N = 44)

MSKCC favourable or intermediate risk (N = 227)

Population characteristics

Study-level characteristics

Characteristic

Study (N = 271)

% Female n=>56;%=20.7
Sample size

Age - 65 years and younger n=126; % = 46.5
Sample size

Age - Older than 65 years n=145; % = 53.5
Sample size
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Characteristic Study (N = 271)
Nephrectomy status n=26;%=9.6
Not treated by radical nephrectomy

Sample size

RCC subtypes - Clear cell n=231;%=285.2
Sample size

RCC subtypes - Other n=40;%=14.8
Sample size

Metastases location - Lung n=177; % =65.3
Sample size

Metastases location - Lymph node Nn=69; %=255
Sample size

Metastases location - Bone n=55;%=20.3
Sample size

Metastases location - Liver n=31;%=114
Sample size

Metastases location - Brain n=21;%=7.7
Sample size

1
2  Outcomes

3  Time-to-event

Outcome MSKCC poor risk vs MSKCC favourable or
intermediate risk, N2 = 44, N1 = 227
Overall survival 4.31 (0.001)

Reported as HR (p-value). 95% Cls
calculated by analyst

Hazard ratio/p value

Overall survival 4.31 (1.81 to 10.26)
Reported as HR (p-value). 95% Cls
calculated by analyst

Hazard ratio/95% CI
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Event outcomes

Outcome  MSKCC poor risk, N = MSKCC favourable or intermediate risk, N =

44 227
Mortality n=34;% =27 n=92;% =83
No of
events

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias High

Applicability (No measure of discrimination or
calibration was reported)

Overall Risk of bias and Concerns for Low

Applicability applicability

Miyake, 2016a

Bibliographic  Miyake, Hideaki; Miyazaki, Akira; Imai, Satoshi; Harada, Ken-Ichi;

Reference Fujisawa, Masato; Early Tumor Shrinkage Under Treatment with First-line
Tyrosine Kinase Inhibitors as a Predictor of Overall Survival in Patients
with Metastatic Renal Cell Carcinoma: a Retrospective Multi-Institutional
Study in Japan.; Targeted oncology; 2016; vol. 11 (no. 2); 175-82

Study Characteristics

Study design  Retrospective cohort study
Study location Japan

Study dates April 2011 to December 2014
Risk prediction IMDC/Heng

model(s)

Inclusion e Metastatic renal cell carcinoma

criteria o treated with sunitinib and sorafenib for at least 3 months as first-
line molecular-targeted therapy.

Exclusion Not specified

criteria

Selection of Multicentre
cohort
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Description of
interventions/
point in the
pathway model
is used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s) of
interest

Source of
funding

Additional
comments

First-line molecular-targeted therapy with sunitinib and sorafenib. All
patients initially received either sunitinib 50 mg once daily in repeated 6-
week cycles (4 weeks on, 2 weeks off)

or sorafenib 400 mg twice daily continuously. Model used at baseline
before initiation of treatment.

N=185
OS: Median 33.6 months

Tumour measurements were conducted by CT before and approximately
every 12 weeks after initiation of treatment.

Overall survival

Progression-free survival
None received

Impact of clinicopathological factors were analysed by univariate analysed
using Cox proportional hazards regression model
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Study arms

MSKCC favourable (N = 59)

MSKCC intermediate (N = 91)

MSKCC poor (N = 35)

IMDC/Heng favourable (N = 44)

IMDC/Heng intermediate (N = 107)
IMDC/Heng poor (N = 34)

MSKCC favourable + intermediate (N = 150)

IMDC/Heng favourable + intermediate (N = 151)

Population characteristics
Study-level characteristics

Characteristic
% Female

Sample size
Age

Custom value
Nephrectomy status - Prior nephrectomy

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Others

Sample size
Metastases location - Lung

Sample size
Metastases location - Lymph node

Sample size

Study (N = 185)
n=44;%=23.8

Median 62, Range (37-88)

n=171;% =924

n=159; % =85.9

n=26;%=14.1

n=113; % =61.1

n=>52;%=28.1

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

198



(9]

DRAFT FOR CONSULTATION

Characteristic

Study (N = 185)

Metastases location - Bone n=50;% =27

Sample size

Metastases location - Liver n=29;%=157

Sample size

Metastases location - Brain n=18; % =9.7

Sample size

Outcomes
MSKCC

Outcome

Overall survival

Hazard ratio/95%
Cl

IMDC/Heng

Outcome

Overall survival

Hazard ratio/95%
Cl

MSKCC poor vs MSKCC favourable + intermediate, N2 = 35, N1 =
150

3.45 (1.33 to 8.73)

IMDC/Heng poor vs IMDC/Heng favourable + intermediate, N2 = 34,
N1 =151

1.87 (0.92 to 2.98)

Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias High

and Applicability

(Not enough information provided on whether all
participants enrolled were included in the analysis. Not
mention of model performance measures.)

Overall Risk of bias Concerns for Low

and Applicability

applicability
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Miyake, 2016b

Bibliographic  Miyake, Hideaki; Harada, Ken-Ichi; Ozono, Seiichiro; Fujisawa, Masato;

Reference Prognostic Significance of Early Tumor Shrinkage Under Second-Line
Targeted Therapy for Metastatic Renal Cell Carcinoma: A Retrospective
Multi-Institutional Study in Japan.; Molecular diagnosis & therapy; 2016;
vol. 20 (no. 4); 385-92

Study Characteristics

Study design Retrospective cohort study

Study Japan

location

Study dates  April 2011 to December 2014

Risk IMDC/Heng

prediction

model(s) MSKCC

Inclusion People with mRCC who received second-line molecular targeted therapy for
criteria at least 3 months after progression on first-line targeted therapy . People

who received immunotherapy using interferon-alpha and/or interleukin-2
before first-line therapy were also eligible.

Exclusion Not reported
criteria

Selection of Multicentre
cohort

Description Second-line therapy with either sunitinib, sorafenib or temsirolimus.
of

interventions/

point in the

pathway

model is

used

Number of N =271
participants

Length of 70 months
follow-up

Follow-up Not reported
schedule

Outcome(s) Overall survival
of interest

Source of The study received no direct or indirect industry or pharmaceutical company
funding support.
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Study arms

IMDC favourable and intermediate risk (N = 194)
IMDC poor risk (N =77)

MSKCC favourable and intermediate risk (N = 201)
MSKCC poor risk (N =70)

Population characteristics

Study-level characteristics

Characteristic Study (N = 271)
% Female n=70;%=25.8
Sample size

Age 37 to 82

Range

Age 61 (NRto NR)
Median (IQR)

Nephrectomy status n=252;% =93
Prior nephrectomy

Sample size

RCC subtypes - Clear cell n=235;%=286.7
Sample size

RCC subtypes - Others n=36;%=13.3
Sample size

Metastases location - Lung n=183; % =67.5
Sample size

Metastases location - Lymph node Nn=79;%=29.2
Sample size

Metastases location - Bone n=79;%=29.2
Sample size
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Characteristic
Metastases location - Liver

Sample size
Metastases location - Brain

Sample size

Outcomes
Time-to-event

Outcome IMDC poor risk vs IMDC
favourable and intermediate risk,
N2 =77, N1 =194

Overall 1.89 (0.88 t0 2.79)
survival

Hazard
ratio/95% CI

Critical appraisal - PROBAST tool

Study (N = 271)
n=33;%=12.2

n=20;%=74

MSKCC poor risk vs MSKCC
favourable and intermediate risk, N2
=70, N1 =201

3.41 (1.33 to 9.43)

Overall Risk of bias and  Risk of bias High

Applicability (The study did not report a measure of
calibration or discrimination)

Overall Risk of bias and  Concerns for Low

Applicability applicability

Miyake, 2017

Bibliographic Miyake, Hideaki; Harada, Ken-Ichi; Ozono, Seiichiro; Fujisawa, Masato;

Reference Assessment of Efficacy, Safety, and Quality of Life of 124 Patients
Treated With Axitinib as Second-Line Therapy for Metastatic Renal-Cell
Carcinoma: Experience in Real-World Clinical Practice in Japan.; Clinical
genitourinary cancer; 2017; vol. 15 (no. 1); 122-128

Study Characteristics

Study design Retrospective cohort study
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Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

Japan

August 2012 and September 2015
IMDC/Heng

MSKCC
People with mRCC who received axitanib as a second-line therapy after the

failure of first-line systemic therapy.
Not reported

Single centre

Second-line treatment with axitanib (participants had received sunitinib,
sorafenib, temsirolimus, and cytokine therapy, in the first-line setting)

N =124

41 months

Tumour measurements were generally performed by computed tomography
before and every 6 to 12 weeks after the initiation of treatment with axitinib.
Progression-free survival

Not reported

Study reports OS, however, this was not extracted as it was judged that
there could be overlap between Miyake 2016b and Miyake 2017, and OS
outcomes were from Miyake 2016b
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Study arms

IMDC favourable and intermediate risk (N = 92)
IMDC poor risk (N = 32)

MSKCC favourable and intermediate risk (N = 93)
MSKCC poor risk (N = 31)

Population characteristics

Study-level characteristics

Characteristic Study (N = 124)
% Female n=32;%=25.8
Sample size

Age 37 to 81

Range

Age 63 (NRto NR)
Median (IQR)

Nephrectomy status n=114;%=91.9
Prior nephrectomy

Sample size

RCC subtypes - Clear cell n=110; % = 88.7
Sample size

RCC subtypes - Non—clear cell n=14;%=11.3
Sample size

Metastases location - Lung n=84;%=67.7
Sample size

Metastases location - Lymph node n=36;%=29
Sample size

Metastases location - Bone N=34;%=274
Sample size
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Characteristic Study (N = 124)
Metastases location - Liver n=16; % =129
Sample size

Metastases location - Brain nN=8;%=6.5
Sample size

1
2 Outcomes

3  Time-to-event

Outcome IMDC poor risk vs IMDC MSKCC poor risk vs MSKCC
favourable and intermediate favourable and intermediate risk,
risk, N2 = 32, N1 =92 N2 =31,N1=93

Progression-free 1.89 (0.12) 3.53 (0.0087)

survival

Hazard ratio/p
value

V)]

6 Critical appraisal - PROBAST tool

Overall Risk of bias and  Risk of bias High
Applicability (The study did not report a measure of
calibration or discrimination)
Overall Risk of bias and Concerns for Low
Applicability applicability
8
9 Ning, 2022
Bibliographic  Ning, Kang; Li, Zhen; Liu, Huiming; Tian, Xi; Wang, Jun; Wu, Yi; Xiong,
Reference Longbin; Zou, Xiangpeng; Peng, Yulu; Zhou, Zhaohui; Zhou, Fangjian; Yu,
Chunping; Luo, Junhang; Zhang, Hailiang; Dong, Pei; Zhang, Zhiling;
Perirenal Fat Thickness Significantly Associated with Prognosis of
Metastatic Renal Cell Cancer Patients Receiving Anti-VEGF Therapy.;
Nutrients; 2022; vol. 14 (no. 16)

10
11 Study Characteristics

Study design Retrospective cohort study
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Study China

location

Study dates May 2008 to September 2020

Risk IMDC/Heng

prediction

model(s)

Inclusion e Metastatic renal cell carcinoma
criteria e receiving first-line anti-VEGF therapy.
Exclusion e No CT scan for body composition
criteria e less than 1 year follow-up.

Selection of Multicentre

cohort
Description Treated with sunitanib, axitinib, pazopanib, sorafenib, and bevacizumab.
of Model used pretreatment. Model include the time from diagnosis to
interventions/ treatment of less than 1 year.
point in the
pathway
model is
used
Number of N=358
participants
Length of Median OS: 22 (IQR 13 - 17)
follow-up
Median PFS: 9.1 (IQR 4.8 - 16.1)
Follow-up Not specified
schedule
Outcome(s) Model discrimination (C-stats)
of interest
Overall survival
Progression-free survival
Source of Not industry funded
funding
Additional Model fit was measure by the concordance index.
comments
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1  Population characteristics

2 Study-level characteristics

Characteristic Study (N = 358)
% Female n=91;%=25
Sample size
Age 56 (48 to 64)
Median (IQR)
Nephrectomy status - Had nephrectomy n=289; % =807
Sample size
Metastases location - Lung n=170; % =47.5
Sample size
Metastases location - Bone n=102; % = 28.5
Sample size
Metastases location - Liver n=37;%=10.3
Sample size
Metastases location - Adrenal gland n=37;%=10.3
Sample size
Metastases location - Lymph node n=168; % =46.9
Sample size

3

4

5  Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias Moderate
Applicability (No information on model performance
measures)
Overall Risk of bias and Concerns for Low
Applicability applicability
7
8
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1 Rebuzzi, 2022

Bibliographic
Reference

2

Rebuzzi, S E; Signori, A; Buti, S; Banna, G L; Murianni, V; Damassi, A;
Maruzzo, M; Giannarelli, D; Tortora, G; Galli, L; Rizzo, M; De Giorgi, U;
Antonuzzo, L; Bracarda, S; Carteni, G; Atzori, F; Tamberi, S; Procopio, G;
Fratino, L; Lo Re, G; Santoni, M; Baldessari, C; Astone, A; Calabro, F;
Brunelli, M; Porta, C; Rescigno, P; Basso, U; Fornarini, G; Validation of
the Meet-URO score in patients with metastatic renal cell carcinoma
receiving first-line nivolumab and ipilimumab in the Italian Expanded
Access Program.; ESMO open; 2022; vol. 7 (no. 6); 100634

3  Study Characteristics

Study design

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of
interventions/
point in the
pathway
model is

used

Number of
participants

Length of
follow-up

Outcome(s)
of interest

Retrospective cohort study
Italy

April and October 2019
IMDC/Heng

Meet-URO

Adults with metastatic clear cell or non-clear cell RCC and IMDC
intermediate/poor risk who had received at least one cycle of nivolumab
plus ipilimumab.

Patients with IMDC favourable disease
Multicentre

Nivolumab plus ipilimumab was administered intravenously at 3 mg/kg and
1 mg/kg, respectively, every 3 weeks for four doses, followed by
maintenance nivolumab at a flat dose of 240 mg every 2 weeks or 480 mg
every 4 weeks.

Prognostic model was applied before starting pharmacologic therapy

N = 306

IMDC Intermediate = 206

IMDC Poor = 100
Median of 12.2 months (IQR: 4.7-17.3 months)

Overall survival

Progression-free survival
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Source of None declared
funding
Additional The Meet-URO score was calibrated using a calibration plot that compared

comments estimated and observed OS probabilities at 1 year.

Study arms

IMDC Intermediate (N = 206)
IMDC poor (N =100)
Meet-URO group 2 (N = 89)
Meet-URO group 3 (N = 88)
Meet-URO group 4 (N =101)

Meet-URO group 5 (N = 28)

Population characteristics
Study-level characteristics

Characteristic Study (N = 306)
% Female n=78;% =255

No of events

Age 62.2 (24 to 87)
Median (IQR)
Nephrectomy status - Yes n=200; % =654

No of events
Nephrectomy status - No n=106; % =34.6

No of events
RCC subtypes - Clear cell RCC n=255; % =283.3

No of events
RCC subtypes - Non—clear cell RCC n=48;% =157

No of events
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Characteristic Study (N = 306)
RCC subtypes - Missing nN=3;%=1

No of events
Metastases location - Bone nN=96;%=314

No of events
Metastases location - Liver n=250;%=81.7

No of events
IMDC - Intermediate n=206;%=67.3

No of events
IMDC - Poor n=100; % = 32.7

No of events

Outcomes

IMDC

Outcome IMDC poor vs IMDC Intermediate, N2 = 100, N1 = 206
Overall survival 3.45 (2.4 10 4.96)

Hazard ratio/95% CI
Progression-free survival 1.9 (1.43 to 2.52)

Hazard ratio/95% CI

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

Meet-URO

Outcome Meet-URO group 3 vs Meet-URO group 4 vs Meet-URO group 5 vs
Meet-URO group 2, Meet-URO group 2, N2 Meet-URO group 2,
N2 =88, N1 =89 =101, N1 =89 N2 =28, N1 =89

Progression- 2.05(1.37 t0 3.04) 2.77 (1.88 10 4.08) 6.56 (3.97 to 10.82)
free survival

Hazard ratio/95%
Cl

Overall survival 3.09 (1.54 to 6.19) 6.07 (3.16 to 11.67) 16.03 (7.74 to 33.21)
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Outcome Meet-URO group 3 vs Meet-URO group 4 vs Meet-URO group 5 vs
Meet-URO group 2, Meet-URO group 2, N2 Meet-URO group 2,
N2 = 88, N1 =89 =101, N1 =89 N2 =28, N1 =89

Hazard ratio/95%

Cl

Critical appraisal - PROBAST tool

Overall Risk of bias and  Risk of bias High (Participants with missing data were
Applicability not handled appropriately)

Overall Risk of bias and  Concerns for Low

Applicability applicability

Rini, 2019

Bibliographic Rini Bl; Plimack ER; Stus V; Gafanov R; Hawkins R; Nosov D; Pouliot F;

Reference Alekseev B; Souliéres D; Melichar B; Vynnychenko I; Kryzhanivska A;
Bondarenko I; Azevedo SJ; Borchiellini D; Szczylik C; Markus M;
McDermott RS; Bedke J; Tartas S; Chang YH; Tamada S; Shou Q; Perini
RF; Chen M; Atkins MB; Powles T; ; Pembrolizumab plus Axitinib versus
Sunitinib for Advanced Renal-Cell Carcinoma.; The New England journal
of medicine; 2019; vol. 380 (no. 12)

Study Characteristics

Study design Randomised controlled trial

Study Brazil, Canada, Czech Republic, France, Germany, Hungary, Ireland,
location Japan, Poland, Russia, South Korea, Spain, Taiwan, Ukraine, UK, US

Study dates 2016 to 2018
Prognostic IMDC/Heng

model(s)
Inclusion e Aged 18 years or older
criteria + Newly diagnosed or recurrent stage IV clear cell RCC
o No previous systemic therapy for advanced disease
o Karnofsky performance-status score of 70 or more
o Atleast one measurable lesion as evaluated according to RECIST
Exclusion e Symptomatic central nervous system metastases
criteria e Active auto-immune disease

e Poorly controlled hypertension
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e Ischaemic cardiovascular event or New York Association class Il or
IV congestive heart failure within 1 year before screening
¢ Receiving systemic immunosuppressive treatment

Selection of Multicentre

cohort

Description 1st line treatment with pembrolizumab + axitinib or sunitinib

of

interventions/

point in the

pathway

model is

used

Number of N=861

participants

Length of Median follow-up: 12.8 months

follow-up

Follow-up Tumour imaging was performed at baseline and 12 weeks and then every 6

schedule weeks through week 54 and every 12 weeks thereafter. People were
contacted for assessment of survival every 12 weeks during follow-up.

Outcome(s) Overall survival

of interest
Progression-free survival

Source of Merck Sharp and Dohme

funding

Additional NA

comments

Study arms

Pembrolizumab + Axitinib (N = 432)

Sunitinib (N = 429)

IMDC Favourable risk (N = 269)

IMDC Intermediate risk (N = 484)

IMDC Poor risk (N = 108)
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1  Population characteristics

2 Arm-level characteristics

Characteristic

Age

Range
Age

Median (IQR)

Nephrectomy status
Previous nephrectomy

Sample size
Metastases location

Sample size
Metastases location - Lung

Sample size

Metastases location - Lymph
node

Sample size
Metastases location - Bone

Sample size

Metastases location - Adrenal
gland

Sample size
Metastases location - Liver

Sample size

Number of organs with
metastases

Sample size

Number of organs with
metastases - 1 site

Sample size

Pembrolizumab + Axitinib (N =
432)

30 to 89

62 (NA to NA)

n=2357;% =826

n=NA; %=NA

n=312;% =722

n=199; % = 46.1

n=103; % =23.8

n=67;%=155

n=66; %=15.3

n=NA; %=NA

n=114 ;% =26.4

Sunitinib (N = 429)

26 t0 90

61 (NA to NA)

n=2358;% =834

n=NA; %=NA

n=309;%=72

n=197 ;% =459

n=103;% =24

nN=76;%=17.7

n=71;%=16.6

n=NA; %=NA

nN=96;%=224
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Characteristic Pembrolizumab + Axitinib (N =  Sunitinib (N = 429)
432)

Number of organs with n=315;% =729 n=331;%=77.2

metastases - 2 or more sites

Sample size

% Male n=308;%=71.3 n=320;%=74.6

Sample size

Outcomes

Number of events

Outcome Pembrolizumab + Sunitinib, IMDC IMDC IMDC
Axitinib, N =432 N =429 Favourable Intermediate Poor
risk, N=269 risk, N=484 risk, N

=108
Overall survival n=NA;%=NA n=NA;% n=17;%= n=93;%= n=46;
(Deaths) =NA 6.3 19.2 % =
42.6
Sample size
Progression-free n=NA;% =NA n=NA;% n=90;%= n=232;%= n=73;
survival (disease =NA 33.5 47.9 % =
progression or 67.6
death)
Sample size

Overall survival (Deaths) - Polarity - Lower values are better
Progression-free survival (disease progression or death) - Polarity - Lower values are
better

Critical appraisal - PROBAST tool

Section Question Answer

Overall Risk of bias and Risk of bias High

Applicability (No measure of calibration or
discrimination)

Overall Risk of bias and Concerns for Low

Applicability applicability
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1 Schuttke, 2024

Bibliographic
Reference

2

Schuttke, Vayda; Kusiek, Cathrin; Fuessel, Susanne; Thomas, Christian;
Buerk, Bjoern Thorben; Erdmann, Kati; Early kinetics of C-reactive protein
as prognosticator for survival in a real-world cohort of patients with
metastatic renal cell cancer under first-line therapy with immune
checkpoint inhibitors.; Clinical & translational oncology : official publication
of the Federation of Spanish Oncology Societies and of the National
Cancer Institute of Mexico; 2024; vol. 26 (no. 5); 1117-1128

3  Study Characteristics

Study design

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Outcome(s)
of interest

Retrospective cohort study
Germany

2019-2022
IMDC/Heng

mRCC patients who initiated immune checkpoint inhibitors-based 1L
therapy

Patients with missing clinical or C-reactive protein data

Database or clinical registry

Single centre
1st line checkpoint inhibitors therapy (ipilimumab/nivolumab)

N = 61
IMDC Favourable = 8
IMDC Intermediate = 29

IMDC Poor = 24
Median (range): 12.4 (1.2-41.1)

Overall survival
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Progression-free survival

Source of Open Access funding enabled and organized by Projekt DEAL
funding

Additional PFS and OS were determined by the Kaplan-Meier method and differences

comments between groups were assessed using the log-rank test. Survival rates were
calculated from life tables. Univariate and multivariate Cox regression
analyses were performed to identify prognostic factors for PFS and OS

Study arms
Favourable + Intermediate (N = 37)

Poor (N = 24)

Population characteristics
Study-level characteristics

Characteristic Study (N = 61)
% Female n=18; % =295

No of events

Age 65 (47 to 82)
Median (IQR)
Nephrectomy status - Yes n=39;%=63.9

No of events
Nephrectomy status - No n=22;%=36.1

No of events
RCC subtypes - Clear cell RCC n=56;%=91.8

No of events
Metastatic organs at 1L - Single n=15; % =24.6

No of events
Metastatic organs at 1L - Multiple Nn=46;% =754

No of events
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Outcomes
Survival

Outcome Poor vs Favourable + Intermediate, N2 = 37, N1 = 24
Progression-free survival 1.35 (0.65 to 2.79)

Hazard ratio/95% CI
Overall survival 3.04 (1.2t0 7.67)

Hazard ratio/95% CI

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

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias Moderate (Lack of information around how
Applicability missing data were handled.)

Overall Risk of bias and Concerns for Low

Applicability applicability

Shin, 2021

Bibliographic  Shin, Dongrul; Jeong, Chang Wook; Song, Cheryn; Kang, Minyong; Seo,

Reference Seong llI; Kim, Jung Kwon; Lee, Hakmin; Chung, Jinsoo; Hong, Sung-Hoo;
Hwang, Eu Chang; Kwak, Cheol; Park, Jae Young; Prognostic factors for
overall survival in patients with clear cell metastatic renal cell carcinoma:
Model development and external validation with Memorial Sloan Kettering
Cancer Center model and the international metastatic renal cell carcinoma
database consortium model.; Medicine; 2021; vol. 100 (no. 31); e26826

Study Characteristics

Study design Retrospective cohort study

Study Korea

location

Study dates  July 2000 to July 2017
Risk IMDC/Heng
prediction

model(s) MSKCC

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

217



DRAFT FOR CONSULTATION

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

e Metastatic renal cell carcinoma
e received a single targeted therapy agent, including tyrosine kinase
inhibitor or mammalian target of rapamycin inhibitor as first-line.

o Patients who received immunotherapy as first-line treatment.

Database or clinical registry

Korean Renal Cancer Study Group (KRoCS) database

Single targeted therapy agent, including tyrosine kinase inhibitor or
mammalian target of rapamycin inhibitor as their first-line treatment. Model
used at start of treatment.

KRoCS model developing cohort: N=619

External validation cohort: N=171
Model developing cohort: median 36 months (IQR, 8.2 to 61 months)

Not specified

Model discrimination (C-stats)

Overall survival
Not specified

Cox proportional hazards regression performed and concordance index
calculated.
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Study arms

Model development cohort (N = 619)

External validation cohort (N = 171)

Population characteristics
Arm-level characteristics

Characteristic

% Female

Sample size
Age

Mean (SD)

Nephrectomy status - Prior
nephrectomy

Sample size

Metastases location - Lung

Sample size

Metastases location - Lymph
node

Sample size
Metastases location - Bone

Sample size
Metastases location - Liver

Sample size
Metastases location - Brain

Sample size
Metastases location - Others

Sample size

Model development cohort
(N =619)

n=134;%=21.6

59.5 (11.4)

n=524;%=84.7

n=441;%=71.2

n=233;%=376

n=185;%=29.9

n=81;%=13.1

n=50;%=8

n=148; % =23.9

External validation
cohort (N =171)

n=37;%=216

58.4 (11.6)

n=136; % =795

n=127;% =74

n=79; %=46.2

n=50; %=29.2

n=32;%=18.7

n=14,;%=8.2

n=46; % =26.9
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Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias High (Fewer than 50 events per cohort. No
Applicability model performance measure reported.)
Overall Risk of bias and Concerns for Low

Applicability applicability

Smith, 2013

Bibliographic  Smith, Andrew D; Shah, Shetal N; Rini, Brian [; Lieber, Michael L; Remer,

Reference Erick M; Utilizing pre-therapy clinical schema and initial CT changes to
predict progression-free survival in patients with metastatic renal cell
carcinoma on VEGF-targeted therapy: a preliminary analysis.; Urologic
oncology; 2013; vol. 31 (no. 7); 1283-91

Study Characteristics

Study design Retrospective cohort study

Study USA
location
Study dates January 2000 to December 2007
Risk MSKCC
prediction
model(s)
Inclusion e Pathology-proven metastatic renal cell carcinoma
criteria e pure clear cell
e measurable disease
o treated with first-line VEGF-targeted therapy with either sorafenib or
sunitinib.
Exclusion e Brain metastases
criteria e unmeasurable disease
o off-therapy for any reason, other than progressive disease,
o off therapy for more than 1 week during an on-therapy portion of the

protocol within the first year of therapy
o patients without progressive disease if they had less than 1 year of
clinical or imaging follow-up.

Selection of Single centre
cohort
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Description Continuous daily oral therapy with 400 mg BID of sorafenib or repeated 6-
of week cycles of daily oral therapy with 50 mg sunitinib for 4 weeks followed
interventions/ by 2 weeks off-therapy. Model used at the start of treatment.

point in the

pathway

model is

used

Number of N=82

participants

Length of Median PFS: 17 months

follow-up

Follow-up Not specified

schedule

Outcome(s) Progression-free survival

of interest

Source of Not specified

funding

Additional Sensitivity and specificity were calculated for predicting a good clinical
comments response (PFS 1 year or more) for the lowest risk group, and predicting

early progression (PFS <1) for the highest risk group.

Correctly predicting PFS for 1 year or more.
Lowest risk group:

Sensitivity: 52%%
Specificity: 87%

Correctly predicting time to PFS <1 year
Highest risk group:

Sensitivity: 20%

Specificity: 100%

Population characteristics

Study-level characteristics

Characteristic

% Female

Sample size

Study (N = 82)
n=16;% =20
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Characteristic Study (N = 82)
Age Median (range): 63 (35 to 79)

Custom value

Nephrectomy status - Prior nephrectomy n=76;% =293
Sample size

RCC subtypes - Clear cell n=72; % =88
Sample size

RCC subtypes - Mixed with clear cell n=10;% =12
Sample size

Metastases location - Lungs n=54;% =66
Sample size

Metastases location - Liver n=12; % =15
Sample size

Metastases location - Bone n=22;%=27
Sample size

Metastases location - Brain nN=6;%=7
Sample size

Critical appraisal - PROBAST tool

Overall Risk of bias  Risk of bias High

and Applicability (Unclear for high risk group > 1 year. High risk for
low risk less than 1 year as number of events
fewer than 50.)

Overall Risk of bias  Concerns for Low
and Applicability applicability

Soerensen, 2016

Bibliographic  Soerensen, Anne V; Geertsen, Poul F; Christensen, |Ib J; Hermann,
Reference Gregers G; Jensen, Niels V; Fode, Kirsten; Petersen, Astrid; Sandin,
Rickard; Donskov, Frede; A five-factor biomarker profile obtained week 4-

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

222



DRAFT FOR CONSULTATION

12 of treatment for improved prognostication in metastatic renal cell
carcinoma: Results from DARENCA study 2.; Acta oncologica (Stockholm,
Sweden); 2016; vol. 55 (no. 3); 341-8

1
2 Study Characteristics

Study design Retrospective cohort study

Study Denmark
location
Study dates January 2006 to December 2010
Risk IMDC/Heng
prediction
model(s)
Inclusion People who received TKI (sorafenib and sunitinib) or interleukin-2 (IL2)-
criteria based immunotherapy as a first-line treatment.
Exclusion Not reported
criteria
Selection of Database or clinical registry
cohort
Description First line TKI (sorafenib and sunitinib) or interleukin-2 (IL2)-based
of immunotherapy.
interventions/
point in the
pathway
model is
used
Number of N= 735
participants
Length of Median follow-up 50.2 months (range 1.9 to 81.8)
follow-up
Follow-up Blood pressure (BP) and blood samples (BS) were measured on day 1 in
schedule each cycle for the first 12-week on treatment (week 4—-12).
Outcome(s) Model discrimination (C-stats)
of interest
Overall survival
Source of Pfizer; Axel Muusfeldts fund; Christian Larsen and judge Ellen Larsens fund;
funding Else and Mogens Wedell-Wedellsborgs Fund; Timber merchant Johannes

Fogs Fund; Svend H.A. Schroeder and wife Ketty K. Larsen Fund; Novartis
grant and the Department of Oncology and Research Fund at Herlev
University Hospital

Additional NA
comments
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Study arms

IMDC Favourable risk (N = 71)
IMDC Intermediate risk (N = 322)
IMDC Poor risk (N = 197)

Population characteristics

Study-level characteristics

Characteristic Study (N =)

% Female n=180; % =70
Sample size

Age 63 (57 to 69)
Median (IQR)

Nephrectomy status n=451; % = 61
Sample size

RCC subtypes - Clear cell n=606; % =82
Sample size

RCC subtypes - Non-clear cell n=118;% =16
Sample size

RCC subtypes - NA n=11;%=1
Sample size

Metastases location - CNS nN=52;%=7
Sample size

Metastases location - Liver n=156; % =21
Sample size
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Outcomes

Time-to-event

Outcome IMDC Intermediate risk vs IMDC IMDC Poor risk vs IMDC
Favourable risk, N2 = 322, N1 = 71 Favourable risk, N2 = 197, N1 =
71
Overall 1.67 (1.2 to 2.34) 3.62 (2.55t0 5.13)
survival
Hazard

ratio/95% CI
Overall survival - Polarity - Lower values are better

Critical appraisal - PROBAST tool

Overall Risk of bias and Risk of bias High

Applicability (No measure of calibration was
reported)

Overall Risk of bias and Concerns for Low

Applicability applicability

Tamura, 2021

Bibliographic Tamura, Keita; Ando, Ryosuke; Takahara, Kiyoshi; Ito, Toshiki; Kanao,

Reference Kent; Yasui, Takahiro; Shiroki, Ryoichi; Miyake, Hideaki; Development of
novel ACN (albumin, C-reactive protein and neutrophil-to-lymphocyte
ratio) prognostication model for patients with metastatic renal cell
carcinoma receiving first-line molecular-targeted therapy.; Urologic
oncology; 2021; vol. 39 (no. 1); 78e1-78e8

Study Characteristics

Study design Retrospective cohort study

Study Japan

location

Study dates January 2008 to November 2018
Risk IMDC/Heng

prediction

model(s) MSKCC
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Inclusion People with mRCC who were treated with 1st line molecular targeted
criteria therapy
Exclusion Not reported
criteria
Selection of Multicentre
cohort
Description  1st line therapy: treatments included axitinib, everolimus, pazopanib,
of sorafenib, sunitinib, and temsirolimus.
interventions/
point in the
pathway
model is
used
Number of N =325
participants
Length of Median 19 months (IQR 8 to 40 months)
follow-up
Follow-up Tumour measurements were carried out with computed tomography every
schedule 12 weeks following the introduction of first-line targeted agents.
Outcome(s) Model discrimination (C-stats)
of interest
Overall survival
Mortality
Source of Not reported
funding
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Study arms

MSKCC Favourable risk (N = 49)
MSKCC Intermediate risk (N = 205)
MSKCC Poor risk (N =71)

IMDC Favourable risk (N = 50)
IMDC Intermediate risk (N = 198)
IMDC Poor risk (N =77)

Population characteristics

Study-level characteristics

Characteristic Study (N = 325)
% Female nN=76;% =234
Sample size

Age 67 (60 to 74)
Median (IQR)

Nephrectomy status n=263;%=280.9
Received previous nephrectomy

Sample size

RCC subtypes - Clear cell n=275;% =84.6
Sample size

RCC subtypes - Non-clear cell n=50;%=154
Sample size

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

227



AN DN

10
11

12

DRAFT FOR CONSULTATION

Outcomes
Number of

Outcome

Mortality
(number
of deaths)

No of
events

events

MSKCC
Favourable
risk, N = 49

nN=12; %=
24.5

MSKCC
Intermediate
risk, N = 205

n=104 ;% =
50.7

MSKCC IMDC

Poor Favourable
risk, N= risk, N=50
71

n=51; n=12;%=
% =718 24

IMDC
Intermediate
risk, N = 198

nN=97;%=
49

Mortality (hnumber of deaths) - Polarity - Lower values are better

Time-to-event outcomes

Outcome

Overall
survival

Hazard
ratio/95%
Cl

MSKCC

Intermediate risk

vs MSKCC

Favourable risk,

MSKCC Poor

risk vs MSKCC

Favourable risk,

N2 = 205, N1 =49

2.31 (1.27 to 4.21)

11.4)

N2=71,N1=49

6.06 (3.22 to

IMDC Intermediate IMDC Poor risk

risk vs IMDC

Favourable risk,
N2 =198, N1 =50

2.27 (1.24 to 4.14)

Overall survival - Polarity - Lower values are better

Critical appraisal - PROBAST tool

Overall Risk of bias and

Applicability

Overall Risk of bias and

Applicability

Tanaka, 20

Bibliographic

Reference

16

Risk of bias

Concerns for
applicability

High

vs IMDC

11.4)

Favourable risk,
N2 =77,N1=50

6.09 (3.26 to

(A measure of calibration was not

reported.)
Low

Tanaka, Nobuyuki; Mizuno, Ryuichi; Ito, Keiichi; Shirotake, Suguru;

Yasumizu, Yota; Masunaga, Ayako; Ito, Yujiro; Miyazaki, Yasumasa;
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Hagiwara, Masayuki; Kanao, Kent; Mikami, Shuji; Nakagawa, Ken;
Momma, Tetsuo; Masuda, Takeshi; Asano, Tomohiko; Oyama, Masafumi;
Oya, Mototsugu; External Validation of the MSKCC and IMDC Risk
Models in Patients Treated with Targeted Therapy as a First-line and
Subsequent Second-line Treatment: A Japanese Multi-institutional Study.;
European urology focus; 2016; vol. 2 (no. 3); 303-309

2 Study Characteristics

Study design

Study
location

Study dates

Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of
interventions/
point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Retrospective cohort study
Japan

NR
IMDC/Heng

MSKCC

People who received first-line targeted therapy, either anti-VEGF targeted
drugs or mTOR inhibitors, for mRCC [this included patients with prior
immunotherapy receiving targeted therapy as a second-line treatment in
their clinical course]

People treated with targeted therapy in a presurgical setting for non-
metastatic disease and people with incomplete treatment data.

Multicentre

First-line targeted therapy with either anti-VEGF targeted drugs or mTOR
inhibitors, or second-line targeted therapy if participants had received
immunotherapy as part of their treatment.

First line: N = 312

Progressed to 2nd line where model was reassessed: N=168
1st line: Median 18.1 months (IQR 8.7 to 32.0)

2nd line: Median 12.7 months (IQR: 5.9-23.8)

Participants were followed every 2—4 weeks during the administration of any
targeted therapy. Follow-up consisted of history, physical examination,
routine blood work, and chest radiography. Radiographic evaluations of
computed tomography (CT) were generally performed every 3 months;
additional CTs and elective bone scans were performed when clinically
indicated.
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Outcome(s) Overall survival
of interest

Source of Ministry of Education, Culture, Sports, Science, and Technology of Japan.
funding

Additional NA
comments

Study arms

Favourable MSKCC 1st line (N = 63)
Intermediate MSKCC 1st line (N = 174)
Poor MSKCC 1st line (N = 46)
Favourable IMDC 1st line (N = 61)
Intermediate IMDC 1st line (N = 152)
Poor IMDC 1st line (N = 64)
Favourable MSKCC 2nd line (N = 47)
Intermediate MSKCC 2nd line (N = 78)
Poor MSKCC 2nd line (N = 32)
Favourable IMDC 2nd line (N = 23)
Intermediate IMDC 2nd line (N = 102)
Poor IMDC 2nd line (N = 26)

Population characteristics

Study-level characteristics

Characteristic Study (N = 312)
% Female n=87;% =28
1st line

Sample size
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Characteristic
Age (years)
1st line
Median (IQR)

Nephrectomy status
1st line - prior nephrectomy

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Non—clear cell

Sample size
RCC subtypes - Unknown

Sample size
% Female
2nd line
Sample size
Age (years)
2nd line
Median (IQR)

Nephrectomy status
2nd line - prior nephrectomy

Sample size
RCC subtypes - Clear cell

Sample size
RCC subtypes - Non—clear cell

Sample size
RCC subtypes - Unknown

Sample size

Study (N = 312)
66 (59 to 73)

n=232;%=74.6

n=238;%=76.5

n=27;%=8.7

n=46;%=14.8

n=47; % =28

65 (58 to 72)

n=125;%=74.4

n=132;%=78.6

n=16;% =9.5

n=20;%=11.9

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

231



1

2

DRAFT FOR CONSULTATION

Outcomes
Overall survival
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Outc Favou Interm Poo Favou Interm Po Favou Interm Poo Favou Interm Po
ome rable ediate r rable ediate or rable ediate r rable ediate or
MSKC MSKC MS IMDC IMDC IM MSKC MSKC MS IMDC IMDC IM
Cist C1st KC 1st 1st DC C2nd C2nd KC 2nd 2nd DC

line, N line, N C line, N line, N 1st line, N line, N C line, N line, N 2n

=63 =174 1st =61 =152 |lin =47 =78 2nd =23 =102 d

line, e, line, lin

N= N N= e,

46 = 32 N
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S

Morta NR NR NR NR NR emn=9; n=22;n= n=2; n=30; n=
lity at pty %= %= 22; %= %= 20
1 dat 19.1 28.2 % = 8.7 29.4 i %
year a 68.8 =
Calcul 76.
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s by

analy

st

No of
event
S

Overall survival at 3 years - first-line SACT - Polarity - Higher values are better
Mortality at 3 years - Polarity - Lower values are better
Mortality at 1 year - Polarity - Lower values are better

Critical appraisal - PROBAST tool

Overall Risk of bias and Applicability Risk of bias Low
Overall Risk of bias and Applicability Concerns for applicability Low

Toyoda, 2024

Bibliographic Toyoda, Shingo; Fukuokaya, Wataru; Mori, Keiichiro; Kawada, Tatsushi;
Reference Katayama, Satoshi; Nishimura, Shingo; Maenosono, Ryoichi; Tsujino,
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1

Takuya; Adachi, Takahiro; Hirasawa, Yosuke; Saruta, Masanobu;
Komura, Kazumasa; Nukaya, Takuhisa; Yanagisawa, Takafumi;
Takahara, Kiyoshi; Hashimoto, Takeshi; Azuma, Haruhito; Ohno, Yoshio;
Shiroki, Ryoichi; Araki, Motoo; Kimura, Takahiro; Fujita, Kazutoshi; Clinical
outcomes and prognostic factors in metastatic nonclear cell renal cell
carcinoma treated with immuno-oncology combination therapy.; Japanese
journal of clinical oncology; 2024; vol. 54 (no. 12); 1336-1342

2 Study Characteristics

Study design Retrospective cohort study

Study
location

Study dates
Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Japan
January 2018 to August 2023
IMDC/Heng

People with mRCC treated with ICl-based combination therapy with non-
clear cell RCC

e People with no tissue diagnosis or no description
e People with clear cell RCC

Multicentre

First-line treatment with 10-based combination therapy

n=75
Not reported
Every 2 to 3 months from the start of IO combination therapy

Overall survival
Progression-free survival

Hazard ratio
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Source of None
funding

Additional NA
comments

Study arms

IMDC - poor (N = 26)
IMDC - favourable/intermediate (N = 49)

Population characteristics

Study-level characteristics

Characteristic Study (N = 75)
% Female n=18;% =24
Sample size

Age 27 to 87

Range

Age 65 (NR to NR)
Median (IQR)

RCC subtypes n=NA;%=NA
Sample size

RCC subtypes - Papillary n=29;%=38.6
Sample size

RCC subtypes - Unclassified n=13;%=17.3
Sample size

RCC subtypes - HD-related n=3;%=4
Sample size

RCC subtypes - MiT family translocation n=1;%=1.3
Sample size
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Characteristic
RCC subtypes - Chromophobe

Sample size
RCC subtypes - Others

Sample size
RCC subtypes - Presence of sarcomatoid component

Sample size
Metastases location

Sample size
Metastases location - Lung

Sample size
Metastases location - Bone

Sample size
Metastases location - Liver

Sample size
Metastases location - Brain

Sample size
Metastases location - Lymph node

Sample size
1

2  Outcomes

3  Time-to-event outcomes

Study (N = 75)
n=1;%=1.3

n=28;%=37.3

n=10; % =13.3

n=NA; % =NA

n=31;%=413

n=17;% =226

n=13;%=17.3

n=2;%=26

n=43; % =573

Outcome IMDC - poor vs IMDC - favourable/intermediate, N2 = 26, N1
=49

Progression-free 1.14 (0.61 to 2.15)

survival

Hazard ratio/95% CI
Overall survival 3.17 (1.48t0 6.77)

Hazard ratio/95% CI
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Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias
and Applicability

Overall Risk of bias Concerns for
and Applicability applicability
Ueda, 2018

High
(Lack of reporting around number of outcome
events and no measure of calibrations.)

Low

Bibliographic Ueda, Kosuke; Suekane, Shigetaka; Hirano, Taishi; Ogasawara, Naoyuki;

Reference Chikui, Katsuaki; Uemura, Keiichiro; Nakiri, Makoto; Nishihara, Kiyoaki;
Matsuo, Mitsunori; Igawa, Tsukasa; Efficacy of Axitinib as Second-line
Treatment in Locally Advanced and Metastatic Renal Cell Carcinoma.;
Anticancer research; 2018; vol. 38 (no. 9); 5387-5392

Study Characteristics

Study design Retrospective cohort study

Study Japan
location

Study dates November 2012 to March 2017

Risk IMDC/Heng

prediction

model(s) MSKCC

Inclusion People with locally advanced and metastatic RCC who received at least one
criteria dose of axitinib as second-line therapy after the failure of first-line TKI

[Baseline characteristics showed that all participants had at least one organ

with metastasis]

Exclusion Not reported
criteria

Selection of  Single centre
cohort

Description Second-line treatment with axitinib

of
interventions/
point in the
pathway
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model is

used

Number of N =35

participants

Length of Not reported

follow-up

Follow-up Radiological evaluations were performed for all patients by computed
schedule tomography. Tumour response was evaluated as best response according

to the Response Evaluation Criteria in Solid Tumours (RECIST) version 1.1.
Early tumour response on the first-follow up CT was evaluated at 4-12
weeks after the introduction of axitinib and a 10% decrease in diameter of
the tumour was used as the cut-off value.

Outcome(s) Overall survival

of interest
Progression-free survival
Source of Not reported
funding
Additional NA
comments
Study arms

IMDC favourable + intermediate risk (N = 29)
IMDC poor risk (N = 6)

MSKCC favourable + intermediate risk (N = 30)
MSKCC poor risk (N = 5)

Population characteristics
Study-level characteristics

Study (N = 35)
Characteristic

% Female n=9;%=257
Sample size

Age 40to 78

Range
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Study (N = 35)
Characteristic

Age 66 (NR to NR)
Median (IQR)

Nephrectomy status n=26;%=74.3
Prior nephrectomy

Sample size

RCC subtypes - Clear cell RCC n=22;%=62.9
Sample size

RCC subtypes - non-clear cell RCC n=5;%=14.3
Sample size

RCC subtypes - Unknown n=8;% =229
Sample size

Metastases location - Lung n=21

Sample size

Metastases location - Bone n=11;%=314
Sample size

Metastases location - Liver n=4;%=11.4
Sample size

1
2  Outcomes

3 Time-to-event outcomes

Outcome IMDC poor risk vs IMDC MSKCC poor risk vs MSKCC
favourable + intermediate risk, favourable + intermediate risk, N2
N2 =6, N1=28 =5,N1=30

Overall survival 7.27 (2.34 to 21.37) 5.39 (1.64 to 15.84)

Hazard ratio/95%

Cl

Progression-free 1.48 (0.54 to 3.44) 1.08 (0.36 to 2.63)

survival
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Outcome

IMDC poor risk vs IMDC MSKCC poor risk vs MSKCC
favourable + intermediate risk, favourable + intermediate risk, N2
N2 =6, N1 =28 =5,N1=30

Hazard ratio/95%

Cl

Critical appraisal - PROBAST tool

Overall Risk of bias Risk of bias High

and Applicability (Insufficient number of outcome events and no
measure of calibration or discrimination.)

Overall Risk of bias Concerns for Low

and Applicability applicability

Voss, 2018

Bibliographic Voss, Martin H; Reising, Albert; Cheng, Yuan; Patel, Parul; Marker,

Reference

Mahtab; Kuo, Fengshen; Chan, Timothy A; Choueiri, Toni K; Hsieh,
James J; Hakimi, A Ari; Motzer, Robert J; Genomically annotated risk
model for advanced renal-cell carcinoma: a retrospective cohort study.;
The Lancet. Oncology; 2018; vol. 19 (no. 12); 1688-1698

Study Characteristics

Study design

Study
location

Study dates

Risk
prediction
model(s)

Inclusion
criteria

Retrospective cohort study
us

COMPARCZ trial: 2008-2011

RECORD-3 trial: 2009-2011
MSKCC

COMPARZ trial

Patients aged 218 years, who had advanced or metastatic renal-cell
carcinoma with a clear cell histologic component, had not received systemic
treatment previously, measurable disease according to the Response
Evaluation Criteria in Solid Tumors (RECIST) guidelines, a Karnofsky
performance-status score of at least 70, adequate organ function.
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Exclusion
criteria

Selection of
cohort

Description
of

interventions/

point in the
pathway
model is
used

Number of
participants

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

RECORD-3 trial

Patients aged =218 years, who had measurable clear cell or non—clear cell
mRCC, with or without nephrectomy, no prior systemic therapy; a Karnofsky
performance status of 70% or greater; adequate hematologic, liver, and
kidney function; and normal left ventricular ejection fraction

COMPARZ trial

Brain metastases, poorly controlled hypertension, and cardiac, and vascular
conditions within 6 months before screening.

RECORD-3 trial

Patients with brain metastases
Multicentre

COMPARZ trial was conducted to compare first-line pazopanib versus
sunitinib

RECORD-3 trial was conducted to compare first-line everolimus followed by
sunitinib at progression with the standard sequence of first-line sunitinib
followed by everolimus in patients with metastatic renal cell carcinoma.

COMPARCZ trial N = 927

RECORD-3 trial N = 471

Not reported
Not reported

Model discrimination (C-stats)
Overall survival

Progression-free survival

The study was designed by academic investigators and representatives of
the funder, who were involved in data collection, data analyses, data
interpretation, and writing of the report. All authors had full access to the
data and contributed to the development and approval of the manuscript.
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The corresponding author had full access to the data throughout the study
and had final responsibility for the decision to submit for publication

Additional
comments

Study arms
COMPARZ total (N = 927)
RECORD-3 total (N = 471)

Population characteristics
Arm-level characteristics

Characteristic

% Female

No of events
Age

Mean (95% CI)

Nephrectomy status - Previous
nephrectomy

No of events
RCC subtypes - Clear cell RCC

No of events

RCC subtypes - Non—clear cell RCC

No of events
RCC subtypes - Missing

No of events

Number of metastatic sites - £2 metastatic

sites at baseline

No of events

COMPAR?Z total (N
= 927)

n=256; % =28

62 (18 to 88)

n=779 ;% =84

n=927; % =100

n=0;%=0
n:O;%=O
n =603 ; % =65

Harrell’s concordance index (C-index) was used to test discrimination for
overall survival and progression-free survival in the original and new
MSKCC risk models

RECORD-3 total (N
= 471)

n=129; % =27

62 (20 to 89)

n=471;% =100

n=402; % =854

n=66;% =14
nN=3;%=0.6
n=262;% =56
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Characteristic COMPARZ total (N RECORD-3 total (N
= 927) = 471)

Number of metastatic sites - £2 metastatic n =324 ; % =35 n=209;%=44
sites at baseline

No of events
MSKCC risk group - Favourable n=212;% =24 n=140; % =30

No of events
MSKCC risk group - Intermediate n=508; % =58 n=264;% =56

No of events
MSKCC risk group - Poor n=157;% =18 n=67;%=14

No of events
MSKCC risk group - Unknown n =50 n=0

No of events

Critical appraisal - PROBAST tool

Overall Risk of bias and  Risk of bias Moderate (Lack of information around the
Applicability number of outcome events.)

Overall Risk of bias and  Concerns for Low

Applicability applicability

Yao, 2018

Bibliographic  Yao, Jia-Xi; Chen, Xiang; Xi, Wei; Zhu, Yan-Jun; Wang, Hang; Hu, Xiao-

Reference Yi; Guo, Jian-Ming; Immunoscore System for Predicting Clinical Outcome
of Metastatic Renal Cell Carcinoma Patients Treated with Tyrosine Kinase
Inhibitors.; Journal of Cancer; 2018; vol. 9 (no. 22); 4099-4107

Study Characteristics

Study design Retrospective cohort study

Study China
location

Study dates 2007-2017

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell
carcinoma DRAFT FOR CONSULTATION (September 2025)

244



DRAFT FOR CONSULTATION

Risk
prediction
model(s)

Inclusion
criteria

Exclusion
criteria

IMDC/Heng

Patients with mRCC who received VEGF-TKI as first-line treatment

NR

Selection of  Single centre

cohort

Description
of

VEGF-TKI as first-line treatment (Sunitinib or Sorafenib)

interventions/

point in the
pathway
model is
used

Number of
participants
and
recruitment
methods

Length of
follow-up

Follow-up
schedule

Outcome(s)
of interest

Source of
funding

Additional
comments

N =218

60 months
NR

Overall survival

Progression-free survival

This study was funded by grants from the National Natural Science
Foundation of China (81772696, 81472376).

Univariate and multivariate analyses were done with the Cox proportional
hazards regression model to determine whether the immunoscore system
had predictive value.

Kidney Cancer evidence review for risk prediction tools for metastatic renal cell

carcinoma DRAFT FOR CONSULTATION (September 2025)
245



8

9

10

11
12
13
14

DRAFT FOR CONSULTATION

Study arms

IMDC Favourable (N = 37)
IMDC Intermediate (N = 143)
IMDC Poor (N = 38)

Population characteristics
Study-level characteristics

Characteristic
% Female

No of events
Age

Median (IQR)
RCC subtypes - Clear cell RCC

No of events

RCC subtypes - Non—clear cell RCC

No of events

Outcomes

Survival

Study (N = 218)
n=58;%=26.61

59 (52 to 65)

n=187; % =85.78

n=31;%=14.22

Outcome IMDC Intermediate vs IMDC IMDC Favourable vs IMDC
Favourable, N2 = 143, N1 = 37 Poor, N2 = 38, N1 = 37

Overall survival 1.38 (0.76 to 2.51)

Hazard ratio/95% CI

Progression-free  0.98 (0.61 to 1.56)

survival

Hazard ratio/95% CI

3.53 (1.83 10 6.81)

1.75 (0.99 to 3.08)

Overall survival - Polarity - Higher values are better
Progression-free survival - Polarity - Higher values are better
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Critical appraisal - PROBAST tool

Overall Risk of  Risk of bias High (Lack of clarity around inclusion and exclusion

bias and criteria, whether missing data were handled

Applicability appropriately, and whether relevant model performance
measures were evaluated appropriately.)

Overall Risk of Concerns for Low
bias and applicability
Applicability
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Appendix E — Forest plots

Cytoreductive nephrectomy

IMDC

Figure 2: IMDC: overall survival - c-statistic; cytoreductive nephrectomy, mixed
subtype

Marchioni 2021 7 —— 0.60[0.56 ; 0.64]

Summary Estimate MATMaM ; MaM]

0.50 0.75 1.00
c-statistic

0.00 0.2

[ )]

Figure 3: IMDC poor risk vs favourable risk: overall survival - Hazard ratio; no
SACT

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% Gl
Laukhtina 2020 0.41871033485618504 0.16258429653221187  77.6% 1.52[1.11,2.09] L]
Lee 2017 0591114 0302191 224% 181[100,327]
Total 100.0% 1.58 [1.19, 2.09] ¢
Test for overall effect: Z = 3.19 (P = 0.001) 001 o1 1 0 100
Test for subgroup differences: Not applicable Favours intermediate risk group Favours favourable risk group

Heterogeneity: Chi? = 0.25, df = 1 (P = 0.62); I = 0%
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Figure 4: IMDC intermediate risk vs favourable risk: overall survival - Hazard

ratio; no SACT

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Laukhtina 2020 0.17395330712343798 0.10264910497965278 86.1% 1.19[0.97 , 1.46]
Lee 2017 0.172271 0.255606 13.9% 1.19[0.72,1.96]
Total 100.0% 1.19[0.99, 1.43]

Test for overall effect: Z = 1.82 (P = 0.07)
Test for subgroup differences: Mot applicable
Heterogeneity: Chi# = 0.00, df =1 (P = 1.00); I*= 0%

MSKCC

0.01

0.1 1 10
Favours intermediate risk qgroup

100
Favours favourable risk group

Figure 5: MSKCC: overall survival - c-statistic; cytoreductive nephrectomy,

mixed subtype

Marchioni 2021 —a—

Summary Estimate

0.00 0.25 0.50
c-statistic

Meet-URO

D.jTE

No evidence was identified for this model in this treatment line.

1.00

0.60[0.57; 0.64]

MATMNaM ; NaM]
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First-line SACT
IMDC

Figure 6: IMDC: overall survival - c-statistic; first-line SACT, clear cell, FE

de Velasco 2017 7 —-— 0.60[0.48;0.71]
Shin 2021 (external validation cohort) ——
Beuselinck 2014 1 - 0.65[0.60; 0.69]
. -

Shin 2021 (model cohort)

Summary Estimate - k}l 0.65[0.62; 0.67]

0.00 025 050 075  1.00
c-statistic

12: 0.00%

Figure 7: IMDC: progression-free survival - c-statistic; first-line SACT, clear cell

Beuselinck 2014 1 . 0.63[0.58 ; 0.67]

summary Estimate MATMNaMN ;. MNal]

000 025 050 075 1.00
c-statistic
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1  Figure 8: IMDC: overall survival - c-statistic; first-line SACT, mixed subtypes,
2 RE
Chen 2019 —— 0.60[0.54:
Soerensen 2016 - 0.62[0.59;
Chrom 20194 & 0.63[0.59:
Kroeger 2013 1 g 0.66 [0.62
Tamura 2021 —i— 0.67 [0.59;
Abduhelwa 2022 - 0.67[0.63:
Ming 2022 1 —— 0.69[0.63:
Cai 2017aq —- 0.70[0.64:
Summary Estimate , 0.65[0.62:
0.00 0.25 0.50 0.75 1.00
c-statistic
3
4  12:52.05%
5 Figure 9: IMDC: progression-free survival - c-statistic; first-line SACT, mixed

6 subtypes, RE

Abduhelwa 2022 1 o 0.59[0.56 ;0.
MNing 2022 . 0.61[0.57 - 0.
Kim 2019a 1 —a— 0.63[0.51: 0.
Cai 20172 = 0.68 [0.63
Summary Estimate o 0.62 [0.56
0.00 0.25 0.50 0.75 1.00
c-statistic
7
8  1%67.67%
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1  Figure 10: IMDC poor risk vs favourable risk: overall survival - Hazard ratio;
2 first-line SACT

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Non-clear-cell
Aktepe 2021b 2.322387720290225 0.7337852991118021 100.0% 10.20[2.42 , 42.97] —.—
Subtotal 100.0% 10.20 [2.42, 42.97] -
Test for overall effect: Z = 3.16 (P = 0.002)
Heterogeneity: Not applicable
1.1.2 Mixed
Abduhelwa 2022 2.122261538862764 0.2881948049009782 7.3% 8.35[4.75, 14.69] ——
Aktepe 2022 1.573396141086835 0.5780530844574605 3.9% 4.82 [1.55, 14.97]
Bayoglu 2023 1.2270055034365086 0.37328198043485405 6.1% 341164, 7.09)] —_—
Bolzacchini 2022 1.9487632180377197 0.599122852751713 3.7% 7.02[217,22.71]
Cai 2017a 1.852070316332157 0.2685710666424924 7.6% 6.37 [3.76 , 10.79] ——
Chen 2019 0.7645371766466184 0.22436504669049197 8.2% 215[1.38, 3.33] ——
Guida 2024 1.740466 0.632877 3.5% 570[1.65, 19.71]
Kim 2018b (IMDC) 1.9754689512968577 0.2477569143792316 7.9% 721 (444, 11.72] —
Kroeger 2013 1.7387102481382395 0.29321574877239404  7.2%  569[3.20,10.11] —_
Li2020 2.4087452888224363 0.23991685704084584 80% 11.12[6.95, 17.80] —
Lin 2018 1.463023893978564 0.3803443728391629 6.0% 4.32[2.05,9.10] —_—
Lolli 2016 (IMDC) 2.40874528688224363 0.23991685704064564 8.0% 1MA12[6.95, 17.80] —
Soerensen 2016 1.2864740258376797 0.17832274109580723 8.9% 362[255,5.13] -
Tamura 2021 (IMDC)  1.8066480817218056 0.31936458284218416 6.9% 6.09[3.26, 11.39] —
Yao 2018 1.260731138144545 0.3357878892154663  6.6% 3.53[1.83 ., 6.81] —_
Subtotal (Wald2) 100.0% 5.52 [4.15 , 7.34] ¢
Test for overall effect: Z = 11.73 (P < 0.00001)
Heterogeneity: Tau? (DLD) = 0.21; Ch? = 47.95, df = 14 (P < 0.0001); IF=71%
1.1.3 Clear cell
Beuselinck 2014 1.5195132049061133 0.32518891669207073 68.8% 457242, 864] -
Gu 2017 2.4300984132930052 0.6461948029253193 31.2% 11.36[3.20, 40.31] —
Subtotal (Walda) 100.0%  6.07 [2.66, 13.88] <
Test for overall effect: Z = 4.28 (P < 0.0001)
Heterogeneity: Tau? (DLD) = 0.15; Chi# = 1.58, df = 1 (P = 0.21); 1= 37%
Test for subgroup differences: Chit = 0.70, df = 2 (P = 0.70), = 0% Ty i 0 00

Favours poor risk group Favours favourable risk group

Footnotes
aCl calculated by Wald-type method.
bTau? calculated by DerSimonian and Laird method.
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1  Figure 11: IMDC poor risk vs favourable risk: progression-free survival - Hazard
2 ratio; first-line SACT

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 Non-clear-cell
Aktepe 2021b 2.7498317351171653  0.6329740087058531 100.0% 1564 [452 , 54.08] N
Subtotal 100.0% 15.64 [4.52 , 54.08] e
Test for overall effect: Z = 4.34 (P < 0.0001)
Heterogeneity: Not applicable
1.5.2 Mixed
Abduhelwa 2022 0.9858167945227654 0.17346537107008247 11.9% 268[1.91,3.77] -
Bayoglu 2023 1.8247105693677408 0.4012874266185311 84%  6.20[2.82, 13.62] —_—
Bolzacchini 2022 1.4838746894587547 0.49008317198966767 T1%  441[169, 11.52] —_—
Cai 2017a 1.5247511042669066 0.2510095612109169  10.8% 4.59[2.81,7.51] —
Chen 2019 0.17142911562753102 0.19688093112522584 11.6% 1.19[0.81,1.75] -
Guida 2024 0.683097 0.402516 8.4% 1.98 [0.90 , 4.36] ——
Li 2020 1.6272778305624314 0.2079584291286816 11.4% 5.09[3.39, 7.65] —-
Lin 2018 0.8193392057977047 0.37063267828270163 8.9% 227 [1.10, 4.69] —
Lolli 2016 (IMDC) 1.6272778305624314  0.2079584291286816 11.4% 5.09[3.39, 7.65] —-
Yao 2018 0.5584722772333437  0.2889433301101212  10.2% 1.75[0.99, 3.08] -—
Subtotal (Walda) 100.0% 3.06 [2.10, 4.47] L 3
Test for overall effect: Z = 5.79 (P < 0.00001)
Heterogeneity: Tau? (DLP) = 0.28; Chi® = 47.42, df=9 (P < 0.00001); I? = 81%
1.5.3 Clear cell
Beuselinck 2014 1.5238800240724537 0.3352613872827691 T4.9% 4.59[2.38 , 8.89] E =
Gu 2017 1.5933085305042167  0.5794347790692499 251%  4.92[1.58,15.32] —
Subtotal (Walda) 100.0% 4,67 [2.64, 8.25] <&
Test for overall effect: Z = 5.31 (P =< 0.00001)
Heterogeneity: Tau? (DLP) = 0.00; Chi*= 0.01, df =1 (P = 0.92); I = 0%
Test for subgroup differences: Chi? = 6.76, df =2 (P = 0.03), I* = 70.4% 0.01 0.1 1 10 100
Favours poor risk group Favours favourable risk group

Footnotes
aCl calculated by Wald-type method.
bTau? calculated by DerSimonian and Laird method.
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Figure 12: IMDC poor risk vs favourable risk: overall survival - Risk ratio; first-

line SACT

IMDC - Poor risk group  IMDC - Favourable risk group Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI I¥, Random, 95% CI
6.1.1 Non-clear-cell
Subtotal 0 [} Not estimable
Total events: 0 0
Test for overall effect: Not applicable
Heterogeneity: Not applicable
6.1.2 Mixed
Tamura 2021 (IMDC) 58 7 12 50 46.2% 3.14[1.89, 5.22] -
Tanaka 2016 (first line, IMDC) 54 64 14 61 53.8% 368[2.29, 5.89] -
Subtotal (Wald2) 141 111 100.0% 3.42[2.42,4.83] ’
Total events: 112 26
Test for overall effect: Z = 6.96 (P < 0.00001)
Heterogeneity: Tau? (REMLP) = 0.00; Chi# = 0.20, df = 1 (P = 0.66); 1= 0%
6.1.3 Clear cell
Rini 2019 48 108 17 269 100.0% 6.74[4.05, 11.22] .-
Subtotal 108 269 100.0% 6.74 [4.05, 11.22] ’
Total events: 46 17
Test for overall effect: Z = 7.34 (P < 0.00001)
Heterogeneity: Not applicable
Test for subgroup differences: Chi* = 4.67, df =1 (P = 0.03), F = 78.6% 001 01 1 10 100

Footnotes
aCl calculated by Wald-type method.
bTau? calculated by Restricted Maximum-Likelihood method

Favours poor risk group

Favours favourable risk group

Figure 13: IMDC poor risk vs favourable risk: progression-free survival - Risk

ratio; first-line SACT, clear cell RCC

IMDC - Poor risk group  IMDC - Favourable risk group Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 395% CI IV, Random, 95% CI
Rini 2019 T3 108 90 269 100.0% 2.02[1.63,2.50] .
Total 108 269 100.0% 2.02[1.63, 2.50] ’
Total events: 73 90
Test for overall effect: Z = 6.46 (P < 0.00001) 0.01 01 1 10 100

Heterogeneity: Not applicable

Favours poor risk group

Favours favourable risk group
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1  Figure 14: IMDC intermediate risk vs favourable risk: overall survival - Hazard
2 ratio; first-line SACT
Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight 1V, Random, 95% CI IV, Random, 95% CI
2.1.1 Non-clear-cell
Aktepe 2021b -0.10536051565762628 (0.6267296259986059 100.0% 0.90[0.26, 3.07]
Subtotal 100.0% 0.90 [0.26 , 3.07]
Test for overall effect: Z = 0.17 (P = 0.87)
Heterogeneity: Not applicable
2.1.2 Mixed
Abduhelwa 2022 1.0647107369924282 0.26350408426915817 6.0% 290[1.73, 4.86] ——
Akitepe 2022 0.07325046173959274 0.5465545610597912 1.4% 1.08 [0.37 . 3.14] o
Bayoglu 2023 0.5405785819153386 0.29715950368392713 4.7% 1.72[0.96 , 3.07] —
Bolzacchini 2022 0.8372475245337022 0.5289192383129704 1.5% 2.31[0.82,6.51] T—
Cai 2017a 0.6795552270404783 0.2112700259439 9.3% 1.97[1.30. 2.99] —
Chen 2019 0.1475575643576147 0.23646696892355376 7.5% 116 [0.73 , 1.84] -+
Guida 2024 1.266948 0.603283 1.1% 3.55[1.09, 11.58]
Kim 2018b (IMDC) 0.688134638736401 0.224828369385499 8.2% 1.99[1.28 . 3.09] —
Kroeger 2013 0.6780335427498971 0.28251103785877646 52% 1.97 [1.13, 3.43] —_—
Li 2020 0.688134638736401 0.17501079574124054 13.6% 1.99[1.41, 2.80] -
Lin 2018 0.1764711431157791  0.3045658884702352 4.5% 119066, 2.17] -T—
Lolli 2016 {(IMDC) 0.688134638736401 0.17501079574124054 13.6% 1.99[1.41, 2.80] -
Soerensen 2016 0.5128236264286636 0.17036776648977575 14.4% 1.67 [1.20, 2.33] -
Tamura 2021 (IMDC) 0.8197798314933114 0.30755269441240196 4.4% 227[1.24 ,415] —_—
Yao 2018 0.3228078744271551 0.3041404715257747 45% 1.38[0.76 , 2.51] T—
Subtotal (Walda) 100.0% 1.83[1.61,2.08] (]
Test for overall effect: Z = 9.35 (P < 0.00001)
Heterogeneity: Tau® (DLb) = 0.00; Chi2= 13 58, df= 14 (P = 0.48); 12= 0%
2.1.3 Clear cell
Beuselinck 2014 0.75141606866839212 0.306296838376483 59.4% 212[1.16, 3.86] -
Gu 2017 1.588826958529976 0.475415307081714  40.6% 4.90[1.83,12.44] ——
Subtotal (Walda) 100.0% 2.98[1.33, 6.67] <
Test for overall effect: Z = 2.65 (P = 0.008)
Heterogeneity: Tau? (DLb)= 0.19; Chi?=2.19, df= 1 (P = 0.14); I = 54%
Test for subgroup differences: Chi# = 2.68, df =2 (P = 0.26), I = 25 4% 0oor o1 1 T 10
Favours intermediate risk group Favours favourable risk group
Footnotes
aC| calculated by Wald-type method.
3 bTau? calculated by DerSimonian and Laird method.
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Figure 15: IMDC intermediate risk vs favourable risk:

- Hazard ratio; first-line SACT

Study or Subgroup log[HR] SE Weight IV, Random, 85% CI

Hazard ratio

progression-free survival

Hazard ratio
IV, Random, 95% ClI

2.2.1 Non-clear-cell

Aktepe 20210 0.27763173659827955 0.5298001498059444 100.0%
Subtotal 100.0%
Test for overall effect: Z = 0.52 (P = 0.60)

Heterogeneity: Not applicable

2.2.2 Mixed

Abduhelwa 2022 0.36464311358790924 0.13441873573295088 14.4%
Bayoglu 2023 1.3077921329649331 0.341721269293909 6.2%
Bolzacchini 2022 0.6471032420585384  0.4111575708654356 4.8%
Cai 2017a 0.6032224730319583 0.184079360018679%  11.9%
Chen 2019 -0.1438703704197019 0.19681245648708928 11.3%
Guida 2024 0.536493 0.345459 6.1%
Li2020 0.3576744442718159 0.13769659522814678 14.2%
Lin 2018 -0.1438703704197019 0.29590440674830354 7.5%
Lolli 2016 (IMDC) 0.3576744442718159 0.13769659522814678 14.2%
Yao 2018 -0.025317807984289897  0.2407053028332106 9.4%
Subtotal (Walda) 100.0%

Test for overall effect: Z = 3.28 (P = 0.001)
Heterogeneity: Tau® (DLb) = 0.06; Chi* = 22.03, df = 9 (P = 0.009); I* = 59%

2.2.3 Clear cell

Beuselinck 2014 0.9321640810304452 0.31728422227816033 59.8%
Gu 2017 1.125578736897924 0.36703723614499336 402%
Subtotal (Walda) 100.0%

Test for overall effect: Z=4.12 (P < 0.0001)
Heterogeneity: Tau? (DLb)= 0.00; Chi2=0.15, df= 1 (P = 0.70); 1= 0%

Test for subgroup differences: Chi* =6.38, df =2 (P = 0.04), F=68.7%
Footnotes

ac| calculated by Wald-type method.
bTau? calculated by DerSimonian and Laird method.

1.32[047 ,3.73]
1.32[0.47,3.73]

144111, 1.87) -
3.70[1.89 ,7.23]

1.91[0.85 , 4.28] -

183[127,262] .
0.87[059 ,1.27] o
171[0.87 . 3.37] b
143[1.09,187] -
0.87 [0.48 . 1.55] e
143[1.09, 187 -
0.97 [061 , 1.56] 4
1.41[1.15,1.73] ¢

2.54[1.36, 4.73]

-
3.08[1.44 , 6.58] -
L 2

2.75[1.70, 4.44]

001 01 1
Favours intermediate risk group

10 100

Favours favourable risk group

Figure 16: IMDC intermediate risk vs favourable risk: overall survival - Risk

ratio; first-line SACT

IMDC - Intermediate risk group  IMDC - Favourable risk group

Study or Subgroup Events Total Events Total

Risk ratio Risk ratio
Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

7.1.1 Non-clear-cell

Subtotal 0

Total events: 0 0
Test for overall effect: Not applicable

Heterogeneity: Mot applicable

7.1.2 Mixed

Tamura 2021 (IMDC) a7 198 12
Tanaka 2016 (first line, IMDC) 79 152 14
Subtotal 350

Total events: 176 2%

Test for overall effect: Z = 4.27 (P < 0.0001)
Heterogeneity: Chiz = 0.08, df = 1 (P = 0.77); I*= 0%

7.1.3 Clear cell

Rini 2019 93 484 17
Subtotal 484
Total events: 93 17

Test for overall effect: Z = 4.40 (P < 0.0001)
Heterogeneity: Not applicable

Test for subgroup differences: Chi* = 1.23, df =1 (P=0.27), I’ = 18.6%

50
61
1M1

269
289

Not estimable

471% 2.04[1.22,3.41]
52.9% 2.26[1.39,3.68]
100.0% 2.16 [1.52, 3.07]

100.0% 3.04[1.85, 4.99]
100.0% 3.04 [1.85, 4.99]

T

*n

0.01 0.1
Favours intermediate risk group

10 100
Favours favourable risk group
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Figure 17: IMDC intermediate risk vs favourable risk: progression-free survival
- Risk ratio; first-line SACT, clear cell RCC

IMDC - Intermediate risk group IMDC - Favourable risk group Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Rini 2019 232 484 90 269 100.0% 1.43[1.18,1.74]
Total 484 269 100.0% 1.43[1.18,1.74] ¢
Total events 232 90
Test for overall effect: Z = 3.66 (P = 0.0002) 0.01 0.1 1 10 100
Favours intermediate risk group Favours favourable risk group

Heterogeneity: Not applicable

Figure 18: IMDC poor risk vs intermediate risk: overall survival - Hazard ratio;
first-line SACT, mixed RCC subtypes

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hara 2024 1.02029 0.304942 21.4% 277[1.53, 5.04] —a—
Kikuta 2025 - 1010 0717584 0331239 181% 205[1.07,3.92] —e—
Kikuta 2025 - IOTKI 2.379546 0.888399 2.5% 10.80[1.89,61.61]
Rebuzzi 2022a (IMDC)  1.2383742310432684 0.18519141409076145 58.0% 3.45[2.40, 4.96] L g
Total 100.0%  3.08[2.34,4.07] ¢
Test for overall effect: Z = 7.99 (P < 0.00001) 001 o1 1 10 100
Test for subgroup differences: Not applicable Favours poor risk group Favours intermediate risk group

Heterogeneity: Chi#= 4.00, df = 3 (P = 0.26); 1= 25%

Figure 19: IMDC poor risk vs intermediate risk: progression-free survival -
Hazard ratio; first-line SACT, mixed RCC subtypes

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hara 2024 0.793445 0252901 18.5% 2.21[1.35, 3.63] —-—
Kikuta 2025 - 1010 0.587787 0.239555 20.6% 1.80[1.13,2.88] —-—
Kikuta 2025 - 10TKI 0.985817 0.52778 4.2% 268[0.95,7.54] R
Rebuzzi 2022a (IMDC) 0.64185386861723947 0.14453950735571675 56.6% 1.90[1.43,2.52] |
Total 100.0% 1.96 [1.58 , 2.43] ¢
Test for overall effect: Z = 6.19 (P < 0.00001) TR y 100
Test for subgroup differences: Not applicable Favours poor risk group Favours intermediate risk group

Heterogeneity: Chi* = 0.75, df = 3 (P = 0.86); I’ =0%
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Figure 20: IMDC poor risk vs intermediate risk: overall survival - Risk ratio;

first-line SACT

IMDC - Poor risk group

IMDC - Intermediate risk group

Risk ratio

Risk ratio

Study or Subgroup Events Total Events Total Weight [V, Fixed, 956% CI IV, Fixed, 95% CI
30.1.1 Non-clear-cell

Subtotal 0 0 Not estimable

Total events 0 0

Test for overall effect: Not applicable

Heterogeneity: Not applicable

30.1.2 Mixed

Tamura 2021 (IMDC) 58 7 97 198 1.54 [1.27 , 1.86] | |
Tanaka 2016 (first line, IMDC) 54 64 79 152 1.62[1.35, 1.95] | |
Subtotal 141 350 1.58 [1.38, 1.81] []

Total events 112 176

Test for overall effect: Z=6.74 (P < 0.00001)

Heterogeneity: Chi2 = 0.16, df = 1