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ABSTRACT

Background: Only a few recent phase Il trials with targeted therapies or immune checkpoint inhibi-
tors (ICls) in metastatic clear-cell renal cell carcinoma (m-ccRCC) demonstrated an overall survival (OS)
benefit compared to standard of care. We aimed to study the evolution of OS since the start of sys-
temic therapy from 2000 to 2020.

Patients and methods: Retrospective study on all consecutively treated m-ccRCC patients in three
Belgian hospitals starting with systemic therapy. The study outcome was OS since the start of systemic
therapy. We used a univariable Cox model for OS with year of the start of therapy as a predictor, and
a multivariable analysis including known prognostic factors. Linear and non-linear trends of time
were tested.

Results: Five hundred patients were included. In a linear model, the HR for OS depending on the year
of the start of therapy was 0.95 (95%Cl 0.93-0.97; p < 0.0001), estimated for an increase with 1 year in
time. In a non-linear model, OS started to improve from 2006 on, when vascular endothelial growth
factor receptor tyrosine kinase inhibitors (VEGFR-TKIs) replaced interferon alfa (IFNa) as a standard of
care and continued to increase steadily during the following years. On multivariable analysis, the year
of the start of therapy remained an independent prognostic factor for OS. Two-year OS after the start
of systemic therapy was 23%, 34%, 50% and 59% for patients who started treatment in 2000-2005,
2006-2011, 2012-2017, and 2018-2020, respectively. The five-year OS of the first three groups was
7%, 14% and 24%. The mean number of administered lines of therapy increased over time, with an
incidence rate ratio of 1.07 (95%Cl 1.05-1.08; p < 0.0001) per year increase for the period 2000-2016.
Conclusion: OS of m-ccRCC patients has been improving significantly over the last 15 years since the
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introduction of VEGFR-TKIs and ICls.

Background

Renal cell carcinoma (RCC) accounts for 80% of all kidney
cancers [1]. Approximately 20% of the patients present with
metastatic RCC (mRCC) at initial diagnosis and 30% of the
patients with initially localized disease will sooner or later
relapse. Therefore, many RCC patients will eventually need
systemic treatment. Clear-cell RCCs (ccRCC) are the most
common histologic subtype, representing 80-85% of all
RCCs [2-4].

The vascular endothelial growth factor receptor tyrosine
kinase inhibitors (VEGFR-TKIs) sunitinib and sorafenib became
available from 2006 onwards, followed by the second gener-
ation VEGFR-TKIs pazopanib, axitinib, cabozantinib, lenvatinib
and tivozanib. The mechanistic target of rapamycin (mTOR)-
inhibitors everolimus and temsirolimus were used in routine

clinical practice from 2009 on. More recently the advent of
immune checkpoint inhibitors (ICls) targeting PD(L)-1 or
CTLA-4 has revolutionized systemic therapy for m-ccRCC. In
clinical use, nivolumab became available in monotherapy in
2016 and the combination of ipilimumab/nivolumab from
2019 on. Combinations of VEGFR-TKIs and ICls have only
been introduced very recently [2,5-18].

Although multiple phase Il trials with these compounds
have shown improved therapeutic efficacy of the experimen-
tal arm compared to the previous standard of care in terms
of response rate (RR) and progression-free survival (PFS), only
a limited number of studies could demonstrate a significant
overall survival (OS) benefit (Supplemental Table 1). OS is
likely the most important and most objective outcome par-
ameter in clinical research. If drugs are approved based on
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the positive outcome of trials formed on surrogate endpoints
such as RR of PFS, the question arises whether such effects
also translate into improved survival. Especially considering
the added toxicities of these drugs and the high financial
cost [19,201].

Therefore, we aimed to study the evolution of OS of
m-ccRCC  patients during the last 20-years period
(2000-2020) in clinical practice.

Patients and methods

We performed a retrospective cohort study on all m-ccRCC
patients treated consecutively in three Belgian hospitals
(University Hospitals Leuven, general hospital Imelda in
Bonheiden and general hospital Groeninge in Kortrijk). After
the approval of the project by the medical ethics committee
(563833), we included all patients who started with systemic
therapy (IFNa, mTOR-inhibitors, VEGFR-TKIs or ICls) between
January 2000 and October 2020. We only included ccRCCs,
according to the inclusion criteria of the main phase Il trials,
and because the novel agents are more efficient in ccRCCs
compared to other subtypes [21].

The objective of the study was to evaluate the impact of
new treatments for m-ccRCC on OS in clinical routine.
Therefore, we calculated OS from the start of systemic ther-
apy until death or last contact. As our hypothesis was that
the availability and consecutive administration of new effi-
cient therapies improved OS, we recorded the total number
of therapy lines that the patients received. We only included
IFNa, mTOR-inhibitors, VEGFR-TKIs, ICl and excluded experi-
mental lines of therapy that have never led to positive
results or older therapies with poor efficacy such as chemo-
therapy and thalidomide.

We recorded patient age and gender, Fuhrman grade of
the tumor, as well as all previously described factors with a
prognostic impact in m-ccRCC: the International Metastatic
RCC Database Consortium (IMDC) Risk Score and its determi-
nants, the presence of bone and brain metastasis, and serum
albumin and C-reactive protein (CRP) values at the start of
first-line therapy [22-25]. We divided the patients into 4
groups depending on the year of the start of first-line ther-
apy: 2000-2005 (the cytokin era, which was in our study pre-
dominantly [IFNa), 2006-2011 (the first VEGFR-TKIs era),
2012-2017 (during which second-generation VEGFR-TKIs and
second-line nivolumab became available) and 2018-2020
(the ipilimumab/nivolumab in first-line era).

Cox proportional hazards regression models were used for
time-to-event analyses. Results are presented as hazard ratios
(HR) with 95% confidence intervals (Cl). We studied univari-
able Cox models for OS with the year of the start of therapy
as a continuous predictor. We used a model fitting a linear
trend for the year, assuming a constant effect of time over
the entire period. The HR is estimated for an increase with
one year in time. Additionally, we used a model fitting a
non-linear trend allowing for changes in the effect of time. A
multivariable model was applied to test the effect of the
year while correcting for IMDC risk groups, CRP levels and
the presence of brain or bone metastasis. Serum albumin
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was not included because of missing values. We checked the
impact of the IMDC score on patients treated in first-line
with IFNa because this risk classification was developed and
originally used during the VEGFR-TKI era.

A Poisson model was used for the analysis of the number
of lines of therapy as a count outcome variable. Results are
presented as incidence rate ratios (IRR) with 95% Cl. The IRR
represents the percentage change in outcome variable for a
one-year increase of the predictor, an IRR of 1.1 indicating a
yearly 10% increase in the number of lines of therapy. A seg-
mented regression approach was applied. Analyses have
been performed using SAS software (version 9.4 of the SAS
System for Windows) and GraphPad (Prism 9.0.0, San
Diego, CA).

As this is a retrospective cohort study, we used the
STROBE guidelines for the quality check of this study and
draft (see supplemental documents).

Results
Included patients

Five hundred patients were included in this analysis (patient
characteristics are reported in Table 1). First-line therapy was
IFNa in 92 patients (one in combination with interleukin 2),
VEGFR-TKIs in 330 patients (179 patients were started on
sunitinib, 135 on pazopanib and 16 on sorafenib), ICls in 57
patients (3 patients were started on avelumab, 2 on axitinib-
pembrolizumab, 4 on nivolumab and 48 on ipilimumab-nivo-
lumab) and mTOR-inhibitors in 21 patients (3 patients were
started on everolimus and 18 on temsirolimus). IMDC risk
group was good in 17%, intermediate in 54% and poor in
29% of the patients. Database closure and analysis took
place in November 2020, there was a median follow-up of 64
months and 384 patients had died. A median of 25 patients
was included each year (range 8-34) (Supplemental Table 2).

Overall survival depending on year of start of therapy

Median OS (mOS) was 12 months in patients who started
first-line therapy between 2000 and 2005, 15 months
between 2006 and 2011, 24 months between 2012 and 2017
and not reached in patients who started between 2018 and
2020 (p<0.0001) (Figure 1(A)). Estimated two-year OS was
23%, 34%, 50% and 59%, respectively. The five-year OS of
the first three groups was 7%, 14% and 24%, respectively
(Table 2). Figure 2 depicts the improvement of one-, two-,
three-, four- and five-year survival probabilities over the
study period and the coincidence with the availability of
new therapies. During the IFNa era (2000-2005), we saw no
improvement, whereas the improvement started to increase
from 2006 on, after the introduction of VEGFR-TKIs.

In the linear model, OS increased over time (HR per 1
year increase was 0.95, 95%Cl 0.93-0.97; p < 0.0001). In the
non-linear model, we have found a significant trend with
improving HR for better survival at different time points. The
HR reported in Table 3 shows that in earlier years there is no
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Table 1. Patient characteristics.

Start 1L Start 1L Start 1L Start 1L Start Start Start with
All 2000-2005 2006-2011 2012-2017 2018-2020 with IFNa with VEGFR-TKI ICI
Patient characteristics at diagnosis
Number of patients 500 88 146 180 86 92 330 57
Age, median (years) 65 64 66 65 66 64 65 64
Male 65.0% 61.4% 58.9% 70.6% 67.4% 60.9% 65.8% 70.2%
325/500 54/88 86/146 127/180 58/86 56/92 217/330 40/57
Tumor characteristics at diagnosis
Fuhrman grades 1-2 17.4% 20.3% 16.8% 18.5% 13.3% 19.4% 17.0% 21.3%
78/449 14/69 23/137 31/168 10/75 14/72 53/312 10/47
Nephrectomy at diagnosis
Nephrectomy 87.0% 86.4% 88.4% 89.4% 80.2% 87.0% 89.4% 75.4%
435/500 76/88 129/146 161/180 69/86 80/92 295/330 43/57
Patient characteristics at start of systemic therapy
Time between 53.0% 54.5% 53.4% 52.2% 52.3% 54.3% 52.4% 50.9%
diagnosis and start 265/500 48/88 78/146 94/180 45/86 50/92 173/330 29/57
systemic
therapy < 12 months
Site of metastasis
Bone 39.6 % 42.0% 42.5% 41.7% 27.9% 40.2% 39.7% 36.8%
198/500 37/88 62/146 75/180 24/86 37/92 131/330 21/57
Liver 22.0% 21.6% 22.6% 21.7% 22.1% 21.7% 23.6% 14.0%
110/500 19/88 33/146 39/180 19/86 20/92 78/330 8/57
Lung 68.8% 77.3% 71.9% 66.1% 60.5% 78.3% 65.2% 64.9%
344/500 68/88 105/146 119/180 52/86 72/92 215/330 37/57
Brain 7.2% 10.2% 8.2% 6.1% 4.7% 10.9% 6.1% 3.5%
36/500 9/88 12/146 11/180 4/86 10/92 20/330 2/57
Median number of 3 (0-9) 3 (0-9) 3 (1-8) 2 (1-6) 2 (1-7) 3 (0-9) 2 (1-8) 2 (1-6)
metastatic sites
(n, range)
Karnofsky performance 33.0% 39.5% 35.8% 27.6% 32.5% 40% 28.9% 29.8%
status < 80 156/473 34/86 48/134 47/170 27/83 36/90 88/305 17/57
Serum albumin < 3.5 g/dl 14.25% 25% 7.0% 17.0 % 10.5% 24.3% 12.4% 5.6%
57/400 17/68 8/115 24/141 8/76 17/70 32/258 3/54
Neutrophils > 7800/mm?> 14.0% 16.1% 10.1% 19.3% 4.9% 17.6% 14.1% 7.1%
67/479 14/87 14/139 33171 4/82 16/91 44/311 4/56
Platelets > 450,000/mm> 13.5% 13.6% 11.5% 15.7% 12.0% 13.0% 14.4% 8.8%
65/482 12/88 16/139 27/172 10/83 12/92 45/312 5/57
CRP > 5mg/L 67.3 72.1% 72.5% 64.5% 58.0% 72.2% 65.7% 57.9%
318/474 62/86 100/138 109/169 47/81 65/90 201/306 33/57
Corrected serum 7.1% 11.8% 7.8% 6.5% 4% 10% 6.3% 3.8%
calcium > 10.2 mg/dI 28/397 8/68 9/115 9/139 3/75 7/70 16/256 2/53
Low hemoglobin 59.6% 63.6% 57.1% 59.2% 61.4% 63.0% 57.8% 61.4%
(< 14g/dl for men, 289/485 56/88 80/140 103/174 51/83 58/92 182/315 35/57
< 12g/dl for women)
IMDC score
Good 17.0% 16.5% 11.9% 21.2% 17.3% 16.9% 17.4% 19.6%
80/470 14/85 16/134 36/170 14/81 15/89 53/304 11/56
Intermediate 53.6% 44.7% 59.7% 48.8% 63.0% 44.9% 55.6% 57.1%
252/470 38/85 80/134 83/170 51/81 40/89 169/304 32/56
Poor 29.4% 38.8% 28.4% 30% 19.8% 38.2% 27.0% 23.2%
138/470 33/85 38/134 51/170 16/81 34/89 82/304 13/56

Note: 1L: first-line; IFNa: interferon-alpha; VEGFR-TKI: vascular endothelial growth factor receptor tyrosine kinase inhibitor; ICl: immune checkpoint inhibitor; CRP:

C-reactive protein; IMDC: International Metastatic RCC Database Consortium.

improvement of OS with time, whereas the improvement
increased toward the end of the 20 years.

Multivariable analysis

mOS was 21, 16 and 7 months in patients with IMDC good,
intermediate and poor-risk, respectively (p=0.07). The
impact of the year of the start of systemic treatment was
independent of all tested prognostic markers. Using a multi-
variable analysis with a linear approach, the HR was 0.95 for
each increase in the year (95%Cl 0.93-0.97: p < 0.0001)
(Table 3). In the non-linear approach, the starting year
remained significantly correlated with improved OS, after the
initial cytokin era.

Number of lines of therapy during the
period 2000-2020

Of the 500 patients, 227 (45%) only received a single line of
therapy, 128 (26%) received two, 81 (16%) three, 53 (11%) four,
and 11 (2%) five or more lines of therapy. The mean number
of lines of newer, efficient therapies administered to the
patients increased over time (Figure 3). Panel A shows an
increasing number of efficient lines of therapy till around 2016,
and a decrease afterward. In the next step, a segmented regres-
sion approach was applied, dividing the follow-up time in two
periods: 2000-2016 and 2017-2020, a cutoff chosen based on
model fit. The slope of the number of lines of therapy by year
was estimated separately in both periods. IRR was 1.07 (95%Cl
1.05-1.08; p<0.0001) for the period 2000-2016 and 0.81
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Figure 1. Kaplan—-Meier estimates of median overall survival (OS) correlated to start year (panel A) and correlated to first-line therapy (panel B). ICls: immune

checkpoint inhibitors; VEGFR-TKI: vascular endothelial growth factor receptor tyrosine kinase inhibitor; IFN: interferon-alpha.

(95%Cl 0.76-0.86; p < 0.0001) for the period 2017-2020. Figure
3(B) shows the mean number of lines of therapy depending on
starting the year with 95%Cl.

Type of first-line therapy and overall survival

Finally, we estimated OS differences according to the type of
first-line therapy, to illustrate OS improvement in a

complimentary way, but without assuming that the global
OS might be due to first-line therapy efficacy alone. mOS
was 13 months when the first-line treatment was IFNa, 19
months when patients started with VEGFR-TKIs and 45
months when the first-line treatment was based on ICls
(p < 0.0001) (Figure 1(B)). This difference remained significant
even after correction for known risk factors (IMDC risk
groups, baseline CRP levels, presence of bone or brain
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metastasis) (Supplemental Table 3). We did not calculate OS
for patients who started in first-line with the mTOR-inhibitor
temsirolimus, because temsirolimus is traditionally used only
in patients with poor prognosis. Five-year OS was 7%, 21%
and 36% in patients treated in first-line with IFNa, VEGFR-
TKIs and ICls, respectively (Table 2).

Discussion

After almost 25 years with no improvement in the prognosis
of m-ccRCC, several efficient therapies, among which VEGFR-

Table 2. One, two, three, four and five-year overall survival depending on
starting year and first-line treatment.

1Y 0S 2Y 0S 3Y 0S 4Y 0S 5Y 0S

Depending on start year

2000-2005 49% 23% 15% 14% 7%

2006-2011 58% 34% 22% 18% 14%

2012-2017 69% 50% 40% 28% 24%

2018-2020 73% 59% / / /
Depending on first-line treatment

IFNa 51% 22% 14% 12% 7%

TKI 64% 43% 33% 25% 21%

ICl 75% 71% 62% 44% 36%

Y: year; OS: overall survival; IFNa: interferon-alpha; VEGFR-TKI: vascular endo-
thelial growth factor receptor tyrosine kinase inhibitor; ICl: immune checkpoint
inhibitor.
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TKIs and ICls, became available during the last fifteen
years [26].

We aimed to assess if the introduction of VEGFR-TKIs and
ICIs has led to an OS improvement during the last 20-year
period (2000-2020).

Although multiple phase |llI trials demonstrated the
improved therapeutic efficacy of the study arm compared to
the previous standard of care in terms of RR and PFS, only a
limited number of studies could demonstrate a statistically
significant OS benefit (Supplemental Table 1). In first-line
therapy, the sorafenib (versus placebo) and the ipilimumab/
nivolumab phase Il trial (versus sunitinib) were associated
with a significant OS benefit. The pivotal phase lll trials with
pazopanib (versus placebo) or the pivotal phase Ill trial with
cabozantinib (versus sunitinib) did not show a significant OS
benefit. For the pivotal trial with sunitinib (versus IFNa), the
p-value for OS with sunitinib had borderline significance with
a p-value of 0.051. In second- or further line therapy, the piv-
otal phase Il trials with cabozantinib (versus everolimus) and
nivolumab (versus everolimus) were associated with a signifi-
cant OS benefit, but the pivotal phase Il trials with everoli-
mus (versus placebo) and axitinib (versus sorafenib)
were not.

There are multiple reasons for this lack of OS improve-
ment in most of the published phase Il trials. In several

2000 2005

2010 2015 2020
Sunitinib and sorafenib (2006)
Temsirolimus and everolimus (2009)
Pazopanib (2010)
Axitinib (2012)
Nivolumab (2016)

Cabo-
zantinib
(2019)

Ipilimu-
mab/ni-
volumab

(2019)

Figure 2. One to five-year survival probabilities depending on start year and availability of treatments (in Belgium). The combination of axitinib/pembrolizumab

and axitinib/avelumab became available in 2020.
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Table 3. Univariable and multivariable analysis.

Hazard ratio

Variable Test (95% Cl) p-value
Univariable analysis
Year (linear) —+1 year 0.947 (0.930;0.965)  <0.0001
Year (non-linear) Quadratic effect 0.0092
2001 v 2000 1.029 (0.964;1.097) 0.3942
2006 v 2005 0.982 (0.950;1.015) 0.2789
2011 v 2010 0.937 (0.918;0.957)  <0.0001
2016 v 2015 0.895 (0.853;0.938) <0.0001
Multivariable analysis (non-linear)
IMDC Global test <0.0001
Good v intermediate  0.585 (0.407;0.841) 0.0038
Good v poor 0.340 (0.231;0.501) <0.0001
Intermediate v poor 0.581 (0.459;0.736) <0.0001
CRP >5mg/l v <5mg/I 2.213 (1.691;2.897) <0.0001
Bone metastases  Present v Absent 1.072 (0.864;1.331) 0.5276
Brain metastases Present v Absent 2.441 (1.668;3.573) <0.0001
Year (non-linear) Quadratic effect 0.0104
2001 v 2000 1.039 (0.965;1.118) 0.3141
2006 v 2005 0.987 (0.950;1.025) 0.5031
2011 v 2010 0.938 (0.917;0.959) <0.0001
2016 v 2015 0.892 (0.848;0.938) <0.0001

Note: HR<(>)1 means lower (higher) risk for a later start of therapy. In the
non-linear model (both univariable and multivariable), the indicated HR do
not compare two single treatment years but give an indication of the global
slope of the curve at different time points. Cl: confidence interval, CRP: C-
reactive protein; IMDC: International Metastatic RCC Database Consortium;
V: versus.

studies, cross-over to the experimental agent after the failure
of the control arm was allowed. Many patients also gained
access to new, presumably more active drugs during the
regulatory window between completion of relevant trials and
market access. This was well illustrated in the pivotal trial
with sunitinib versus IFNa, where patients treated with IFNa
in the comparator arm, had a better OS compared to histor-
ical IFNa data [27].

Our retrospective analysis of OS depending on the year of
the start of first-line therapy shows a significant OS improve-
ment since 2006, even after correction for several well-known
prognostic factors such as IMDC risk groups, CRP levels and
the presence of brain or bone metastasis. One-year OS was
only 49% in the IFNa era, while in the last period
(2018-2020) one-year OS has increased to 73%. Five-year OS
was only 7% in the IFNa era but is estimated around 40% in
patients starting with systemic therapy from 2018 on.

Our primary outcome was OS since the start of systemic
therapy in patients with metastatic disease or, less fre-
quently, in patients with locally advanced disease. We did
not study OS since the initial diagnosis or since the diagnosis
of metastatic disease. In the latter case, OS could have
improved due to earlier detection of the disease or the
metastatic state. Another possible bias could be the fact that
systemic therapy is started earlier in the course of the dis-
ease, now that more therapy lines are available. However,
the IMDC risk score was evenly distributed over the years
and the year of the start of therapy was independent of the
IMDC score in the multivariate analysis, so changes in the
decision to start therapy should not influence the OS benefit.
We can conclude that the improvement in OS is a conse-
quence of the availability of new, efficient drugs such as
VEGFR-TKIs and ICI.

To our knowledge, this is the first study reporting data on
the impact of systemic therapy on OS in mRCC patients as
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calculated from the start of systemic therapy in daily clinical
practice. In the literature, several population-based studies
suggest an OS improvement with the introduction of tar-
geted therapies (VEGFR-TKIs and mTORi). However, these
studies were performed before the introduction of ICls and
in three out of these four studies the proportion of patients
treated with systemic therapies was low or unre-
ported [28-31].

In a retrospective cohort study including 4.217 Swedish
patients diagnosed with mRCC between 2002 and 2005,
2006 and 2008 or 2009 and 2012, OS increased from 10 to
13 and 18 months, respectively. However, only 5.6% of the
patients of the 2002-2005 cohort, 32.6% of the patients of
the 2006-2008 cohort and 31% of the patients of the
2009-2012 cohort received targeted therapies [28]. In 1.049
Danish mRCC patients referred to four hospitals for first-line
treatment between 2006 and 2010, OS increased significantly
from 11.5 months in 2006 to 17.2 months in 2010 (p=0.04)
in patients who were treated with systemic therapy
(n=744), whereas survival for untreated patients (n=305)
remained unchanged [29]. In 1.678 Norwegian patients diag-
nosed with mRCC before (2002-2005) and after (2006-2008
and 2009-2011) introduction of targeted therapies, a signifi-
cant OS-improvement was observed: mOS was 9, 12 and 14
months, respectively (p < 0.001). Only 41.6% of these patients
received at least one targeted therapy, most commonly suni-
tinib [30]. In 13.670 mRCC patients included in the
Surveillance, Epidemiology and End Results (SEER) database
(United States), mOS was significantly higher in patients
diagnosed in the targeted therapy era (9 months) compared
to those diagnosed in the pre-targeted therapy period (7
months). Three-year survival significantly improved from
11.9% in 2000-2005 period to 16.5% in 2006-2010. However,
data on treatment regimens were not provided [31]. None of
these four studies has taken into account the possible
impact of ICls, as they were performed before ICl approval.

We were able to show that the mean number of lines of
therapy administered to the patients increased significantly
over time between 2000 and 2016, it may be assumed that
the decrease in the last 4 years is due to the fact that many
of these patients are still on first-line therapy. In the Danish
study [29], a significant increase in second-line treatment
(20% versus 40%, p =0.01) was observed between 2006 and
2010. An increase in therapeutic options will also be associ-
ated with a heightened interest of the medical community
which possibly leads to more standardized care, more
research and better clinical practice which may also impact
the survival probabilities of an RCC patient.

Patients in clinical trials are off course selected and known
to have a better prognosis than trial ineligible patients. Here
we present real-world outcomes where we can show an OS
benefit in an unselected population [32].

Recently, new combinations of an ICI and a VEGFR-TKI
such as pembrolizumab/axitinib, avelumab/axitinib and nivo-
lumab/cabozantinib became available in first-line, showing
important benefit compared to older standards of care [5-7].
In the near future, new drugs (such as the HIF2a inhibitor
belzutifan) will probably also be capable to improve
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Figure 3. Panels A and B: Number of lines of therapy received by the patients depending on starting year. Panel A: scatter plot with smoothed curve and spear-
man correlation. Panel B: mean number of lines of therapy over time with 95% confidence interval.

outcomes. Therefore, the prognosis of m-ccRCC might
improve even more in the coming years.

We conclude that we observed a significant improvement in
OS in this real-world cohort of patients with m-ccRCC over the
last 15 years, coinciding with the introduction of VEGFR-TKIs
and ICls. Even if a single new therapeutic agent could not dem-
onstrate a significant OS benefit in its pivotal phase Il trial, their
cumulative impact did result in a clinically relevant OS benefit.
Our data are useful when discussing the benefit-risk ratio of
systemic therapies with patients and in order to encourage
them when facing the metastatic disease.
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