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Abstract
In Switzerland efficient availability of novel drugs for renal cell cancer (RCC) has been granted early.
Since the advent of the targeted agents for RCC the usage of these drugs has been reported to improve
progression free survival. Here, we find that patients who are able to receive sequential targeted
therapy, including tyrosine kinase inhibitors (TKI) and mTOR inhibitors (mTORi), have a largely better
outcome than those who have less exposure to these agents. The value of the prognostic scores
developed by Motzer and Heng is fully reflected by the outcomes according to prognostic risk groups in
our unselected patient cohort. Also, the use of surgical intervention appears to be an important
prognostic factor, however with a somehow diminished effect by novel systemic therapies. The
importance of multiple lines of targeted therapies is underlined by this retrospective analysis. For
patients with metastatic RCC not receiving targeted therapy the median OS was 22.6 months compared
to those with one TKI 25.4 months. Patients receiving a second-line therapy (median overall survival
27.6 months) and those patients with three or more lines of therapy (43.8 months) have the greatest
benefit. Also, exposure to a mTORi improves survival versus non-exposure to mTORi (63.3 vs. 22.3
months, p=0.038). In conclusion a trend towards improved survival is confirmed for an unselected
population when the full variety of therapeutic options is available and can be used for the individual
patient.
Key words: Renal cell carcinoma, tyrosine kinase inhibitor, mTor inhibitor, metastasectomy, outcome,
prognosis.

Introduction
Renal cell carcinoma (RCC) accounts for 2-3% of
all adult malignancies, and about 90% of malignant
renal tumors [1]. Risk factors include lifestyle
variables such as active or passive cigarette smoking,
obesity and hypertension [2]. There is also a
correlation between RCC and end-stage renal failure
as well as acquired renal cystic disease. Several
autosomal dominant syndromes such as Von Hippel
Lindau disease and tuberous sclerosis are known to
have an association with RCC [3]. Clear cell RCC is
the most common subtype accounting for 70-85% of
cases [4].
Diagnosis of RCC is traditionally done by
sonography, CT and MRI. Due to the widespread use
of abdominal imaging for different indications,
incidental diagnosis of small and asymptomatic RCCs

has significantly increased in the past years. Surgical
resection is the only curative therapeutic option in
early tumor stages and patients with a limited
number of metastasis [5–7]. Approximately one third
of patients will eventually experience disease relapse
as either local recurrence or distant metastasis, after
initial surgical therapy [8,9].
Introduction of novel targeted therapies has
substantially improved the prognosis of patients with
metastatic RCC (mRCC). Until then, treatment
options were limited as these cancers are generally
relatively resistant to cytotoxic chemotherapy [4].
Before 2005, interferon-alpha (IFN-alpha) and
high-dose (HD) interleukin (IL)-2 cytokine-based
therapies were standard therapy for metastatic RCC
(mRCC). However, low response rates and a high
http://www.jcancer.org
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incidence of adverse events made this option suitable
only for a specific subset of patients [10,11]. The
multitarget tyrosine kinase inhibitors (TKIs) sunitinib
and sorafenib became the first new therapies
approved for advanced RCC and have been available
in Switzerland since 2006. Both drugs were approved
based on prospective, randomized phase 3 trial
showing improved progression free survival (PFS)
compared
to
IFN-alpha
or
placebo,
respectively[12,13]. Thereafter, other TKIs (axitinib,
pazopanib) have been approved for first- or
second-line therapy [14,15] as well as the mTOR
inhibitors everolimus and temsirolimus [16,17] and
the combination of the monoclonal VEGF-antibody
bevacizumab in combination with low-dose
IFN-alpha [18].
Before the introduction of molecular-targeted
drugs, radical nephrectomy has been the preferred
treatment, especially in patients with good
performance status, based on the results of
randomized controlled trials [8,19]. Although the
benefit of radical nephrectomy has not been
prospectively proven in the TKI-era, there are data
supporting this procedure [20] and it is usually
considered standard of care in patients with good
performance status [21]. Several groups, mostly in
retrospective analyses or case series, have evaluated
the role of metastasectomy[22–24] in mRCC. In
guidelines, metastasectomy is considered an option
for selected patients after multidisciplinary evaluation
[21].
Despite recent advances in the therapy of mRCC,
there are still a number of treatment challenges,
including the role of surgical procedures in the
TKI-era and the most appropriate treatment
sequences. Moreover, the implementation of novel
treatment options and guidelines and their impact on
population-based outcome has not been extensively
studied so far. The aim of this retrospective analysis
was to collect real-world demographic, treatment and
outcome data from mRCC patients.

Patients and Methods
Patients
We identified 79 patients with metastatic RCC
diagnosed at the University Hospital of Basel between
January 2000 and December 2010 through a search in
the patient’s database of the Department of Medical
Oncology at the University Hospital Basel.
Information on baseline patient and tumor
characteristics, treatments, response and toxicity were
retrospectively collected from the hospitals’ electronic
database and from patients’ medical records. The trial
was approved by the Cantonal Ethics Committee
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(EKNZ, Ethical Committee of Northwestern and
Central Switzerland). The last follow-up data was
collected on December 31, 2015. Patients treated as
part of clinical research trials were also included.

Staging, response and outcome evaluation
Tumor stage at initial diagnosis was categorized
according to the American Joint Committee on Cancer
(AJCC) TNM classification of malignant tumors, 7th
edition, 2009. [3] Overall response rate (ORR) was
defined according to Response Evaluation Criteria In
Solid Tumors (RECIST) criteria version 1.0[25].
Progression-free survival (PFS) was defined as the
time from start of therapy to disease progression or
death, whichever occurred first. Overall survival (OS)
was defined as time from time of diagnosis of
metastatic disease to death by any cause. Standard
values for Motzer/Heng criteria were defined as
follows: hemoglobin in men ≥12.9 g/dl, hemoglobin
in women ≥12.0 g/dl, LDH ≤ 245 U/I, neutrophiles
6.2x109/l* and thrombocytes ≥450x106/l* (*indicates
Heng criteria only).
Some patient records did not include data for all
parameters; available data from these patients were
used where appropriate.

Statistics
Descriptive statistics were used to describe
baseline characteristics and treatment patterns. PFS
and OS were estimated using the Kaplan-Meier
method. Comparisons of outcome parameters were
calculated using the log-rank test and the
Mann-Whitney test. We used a significance level of
p<0.05 for all tests. SPSS statistical software version 22
(IBM Corporation, New York, USA) was used for all
analyses.

Results
Patient characteristics
We identified 79 patients with RCC diagnosed
between January 2000 and December 2010 at our
institution. Patient demographics and baseline
characteristics are detailed in Table 1. In summary,
mean age at initial diagnosis of metastatic disease was
60.8 years (range, 37.3-85.0 years). 62 patients (78.5%)
were male. 64 patients (81%) were diagnosed with
clear cell histology and 10 patients (12.7%) had
papillary histology, in 14 patients (17.7%) a
sarcomatoid differentiation was found. At initial
diagnosis, 44 patients (55.7%) had metastatic disease.
For patients initially diagnosed with localized disease,
median time to metastatic disease was 34.3 months.
At the time of diagnosis of metastatic RCC, the lung
was the most common site for metastases (59 patients,
74.7%) followed by non-regional lymph nodes (43
http://www.jcancer.org
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patients, 54.4%), bone (24 patients, 30.4%), liver (16
patients, 20.3%) and brain (7 patients, 8.9%). In the
whole cohort, the median OS from diagnosis of
metastatic disease was 24.4 months (95%CI 16.7-32.2).
Median OS from time of first diagnosis of RCC was
37.4 months (95%CI 23.5-50.9). At the time of data cut
off (31.12.2015), 64 patients were deceased and 2
patients were still alive. 13 patients were lost to
follow-up and were therefore not included in
outcome analysis. Both patients that are still alive
were male harboring a clear-cell mRCC and were
diagnosed and treated in the TKI-era. The first patient
had histologically proven multiple lung metastases at
diagnosis and was treated with sunitinib in the
first-line setting. After 8 months and a radiographic
near complete remission, treatment was interrupted
due to toxicity. The patient did not have a relapse
since October 2007. The second patient was initially
diagnosed with pT2 tumor in 1998 and underwent
nephrectomy. In 2006 four lung metastases and a
solitary brain metastasis were resected. In 2009 a
solitary adrenal gland metastasis was surgically
removed by an adrenalectomy. Since then the patient
is in complete remission.

Prognostic scores
61 patients were evaluable for analysis of Motzer
score and 58 patients were evaluable for analysis of
Heng Score. 8 (10.1%) were classified as good risk, 39
patients (49.4%) as intermediate and 14 (17.7%) as
poor risk. Median OS was 42.4, 18.7 and 9.4 months
(p=0.006) for patients with good, intermediate and
poor risk classification according to Motzer Score
(Figure 1A). 7 patients (8.9%) had a good prognosis
according to the Heng score, 33 (41.8%) an
intermediate and 18 (22.8%) a poor prognosis. Median
OS for these prognostic groups was 42.4, 17.6 and 13.3
months, respectively (p=0.04) (Figure 1B). Mean
values for each prognostic criterion used for Motzer
and Heng Scores are summarized in Table 2.
Male patients showed a trend towards improved
survival when compared to female patients (median
OS 24.5 vs. 17.6 months, n.s.) Patients with a
sarcomatoid component showed poorer outcome than
patients without (median OS 11.1 vs. 24.5 months,
n.s.). Brain metastases were associated with shorter
survival (median OS 24.5 vs. 9.4 months, n.s.). Other
metastatic sites showed no correlation to outcome.

First-line therapy and outcome
68 patients had a first-line systemic treatment.
The other 11 patients either underwent a surgical
procedure or a watch and wait strategy. 16 patients
(23.5%) received a TKI, 20 patients (29.4%) were
treated with an interferon-alpha, 5 patients (7.4%)
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received chemotherapy (mostly gemcitabine), and 27
patients (39.7%) were treated with an experimental
therapy or within a clinical trial (mostly vaccination).
8 patients (11.8%) had a tumor response, 23 patients
(33.9%) showed disease stabilization. In TKI treated
patients these rates were 31.3% and 25%, respectively.
Median PFS for first-line therapy was 3.8 months in
the whole cohort; 3.7 months in TKI treated patients.
22 patients (27.8%) were treated with an additional
radiotherapy.
Table 1. Patient demographics and baseline characteristics at
time of initial diagnosis (n=79).
Characteristic (n=79)
Absolute
Median age at diagnosis,
61.7 (37.3-79.8)
years (range)
Gender
Male
62
Female
17
Extent of disease at study entry
Localized
35
Metastatic
44
Localization of metastases
Lung
59
Liver
16
Bone
24
Brain
7
Histological subtype
Clear cell
67
Papillary
10
Chromophobe
1
Not specified
1
Sarcomatoid
14
differentiation
Karnofsky Performance Status
100%
15
90%
47
80%
4
<80%
2
missing
11
Smoking Status
Current smoker
24
Former smoker
23
Never smoker
18
Unknown
14
Motzer Score
Favorable
8
Intermediate
39
Poor
14
Missing
18
Heng Score
Favorable
7
Intermediate
33
Poor
18
Missing
21

Relative

78.5%
21.5%
44.3%
55.7%
74.7%
20.3%
30.4%
8.9%
84.8%
12.7%
1.3%
1.3%
17.7%

19.0%
59.5%
5.1%
2.6%
13.9%
30.4%
29.1%
22.8%
17.7%
10.1%
49.4%
17.7%
22.8%
8.9%
41.8%
22.8%
26.6%

Table 2. Laboratory values for calculation of Motzer and Heng
Score.
Laboratory value
Hemoglobin (n=63)
Thrombocytes (n=62)
Neutrophiles (n=47)
Calcium (n=59)
Albumin (n=57)
LDH (n=51)

Mean
12.8 g/l
317.6 G/l
6.2 G/l
2.3
36.3
260 IU/l

Minimum, Maximum
9.4-17.5
60-751
2.7-16.9
1.6-2.9
14-73
69-3’463
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Third- and later line therapy and outcome
23 patients (29.1%) were treated with more than
Characteristics of third and later line therapies are
summarized in Table 3. Overall response rates in
third-, fourth- and fifth-line therapy were 34.8%,
15.4%, and 0%.
Table 3. Overview on treatment details beyond second-line
therapy.
Treatment line

TKI

mTOR

Immunotherapy

Chemotherapy

3rd-line (n=23)
4th-line (n=13)
5th-line (n=2)

9 (39.1%)
7 (53.8%)
1 (n=50%)

2 (8.7%)
2 (15.4%)
0

6 (26.1%)
1 (7.7%)
0

3 (13%)
1 (7.7%)
0

Experimental
therapy /
clinical trial
3 (13%)
2 (15.4%)
1 (n=50%)

Immunotherapy: Interferon-alpha, Interferon-alpha + Bevacizumab, Interleukin-2.

Treatment with modern agents

Figure 1. Outcome parameters according to prognostic scores. Kaplan-Meier
plots for overall survival in relation to Motzer Score (A) and Heng Score (B).

Second-line therapy and outcome
45 received a systemic treatment. 16 patients
(35.6%) were treated with a TKI, 4 patients (8.9%) with
a mTOR inhibitor and 7 patients (15.6%) with
interferon-alpha. 5 patients (11.1%) were treated with
gemcitabine and 13 patients (32.5%) received an
experimental therapy or were treated within a clinical
study. 7 patients (15.6%) showed a radiographic
response to the second-line therapy, 10 patients
(22.2%) achieved disease stabilization. For patients
treated with a TKI or an mTOR inhibitor these rates
were 25% and 30%, respectively. Median PFS for
second-line therapy was 2.4 months in the whole
cohort and 3.8 months for patients treated with a TKI
or an mTOR inhibitor. 12 patients (15.2%) were
additionally treated with irradiation.

17 patients (21.5%) were diagnosed after 2006
(TKI-era). 32 patients (40.5%) received at least one TKI
in the course of mRCC. 7 patients (8.9%) were treated
with a mTOR inhibitor. In summary, 32 patients
(40.5%) received at least one modern and approved
anticancer therapy (TKI and/or mTOR inhibitor).
Patients treated with at least on TKI had a median OS
of 25.4 months (95%CI 13.6-37.2), whereas patients
that have not received a TKI had a median OS of 22.6
months (95%CI 10.3-34.9) (p=0.167) (Figure 2A). All
patients treated with an mTOR inhibitor have also
received a TKI. These patients had a significantly
better outcome than patients that were not exposed to
an mTOR inhibitor (median OS 63.3 vs. 22.3 months,
p=0.038). Patients treated with at least two lines of
therapy had a significantly longer OS (Median OS:
43.8 vs. 17.6 months, p=0.002) (Figure 2B). The
number of treatment lines was associated with OS in
multivariate analysis (p=0.05).

Surgical therapy
Most patients underwent a nephrectomy (75
patients, 94.9%). Patients without nephrectomy had a
poorer survival than patients with nephrectomy
(median OS 9.0 vs. 24.4 months, n.s.). 38 patients
(57.6%)
underwent
surgical
metastasectomy.
Metastasectomy significantly improved the outcome
(median OS 29.0 vs. 16.2 months, p=0.007) (Figure 3).
When comparing the effect of metastasectomy in
patients treated with modern therapies (TKIs and/or
mTOR inhibitors) with patients not having received
any of the novel therapeutics, metastasectomy
prolonged survival in both subgroups. However, only
in patients not having received novel therapeutics this
difference reached statistical significance (Median OS:
29.0 vs. 13.3 months, p=0.047 and 27.1 vs. 17.6 months,
p=0.162).
http://www.jcancer.org
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Discussion

Figure 2. A. Overall survival for patients treated with and without a TKI. B.
Overall survival for patients with more than two treatment lines or less.

Figure 3. Kaplan Meier curves for patients undergoing metastasectomy or not.

This retrospective analysis including all patients
with the diagnosis of mRCC treated at our
department between 2000 and 2010 provides
information on “real-world” treatment patterns and
outcomes of mRCC patients from a large University
Hospital in Switzerland. Median OS of the whole RCC
population in our study, as estimated by
Kaplan-Meier method, was 37.4 months. Compared to
larger RCC registries, this rate is clearly inferior
reflecting the high rate of patients presenting with
metastatic disease at diagnosis (55.7%). In a recently
published analysis from a Swedish registry this rate
was 27% and the median OS 60.5 months [26]. The
median OS for the whole cohort from the diagnosis of
mRCC was 24.4 months comparable to other
published series on treated patients with cytokines
and TKIs [10,27,28]. The majority of patients (62
patients, 78.5%) in our analysis were diagnosed before
the approval of the first TKI in 2006. The median OS
for patients diagnosed after 2006 was not different, as
many of the patients diagnosed in earlier years also
received novel therapies (18/62 patients, 29%).
However, by comparing outcomes of patients having
received at least one TKI during their treatment
course, we found a trend towards better survival for
patients having received at least one TKI (median OS
25.4 vs. 22.6 months, n.s.). Some of the patients also
received their first TKI in a very late stage of their
disease after having received unapproved or
experimental drugs at the time TKIs have not been
available. Thus, we separately analyzed patients
having received a TKI as first- or second-line therapy
and could show a significant survival benefit
compared to patients who did not receive a TKI
(median OS 27.1 vs. 22.6 months, p=0.03). In
summary, outcome results from our retrospective
analysis are somewhat inferior to the results from a
recent clinical trial comparing the two TKIs pazopanib
(28.4 months) and sunitinib (29.3 months)[14].
However, in our retrospective analysis, 17.3% and
22.2% of patients were classified in a poor prognostic
group according to Motzer [29,30] and Heng
Criteria[31], respectively. These patients are usually
not included in clinical trials and have a poor
outcome. A large retrospective analysis from 2210 US
patients has shown that patients that would be
ineligible for clinical trials do not benefit to the same
extent from TKI as those who would be. OS of the
latter was only 12.5 months compared to 28.4 months
of the fit for trial patients [32].
We could confirm the prognostic value of both
scores by showing significantly different survival
rates.
http://www.jcancer.org
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In a recently published pattern of care study
from UK including patients treated between 2004 and
2011, only 15.8% of patients received second-line
therapy reflecting the limited access to novel therapies
in the UK [33]. Although our analysis includes more
patients treated in the pre-TKI era (before 2006), the
rate of Swiss patients who received a systemic
second-line therapy was 57%. When considering
approved TKIs or mTOR inhibitors, 44.5% of patients
in our analysis received second-line therapy. The rate
of patients with third-, fourth-, and fifth-line therapy
was 29.1%, 16.5%, and 2.5%. One of the most
important factors for prognosis in our analysis is the
number of therapies. Patients who receive a
second-line therapy have a nearly doubled median OS
(27.6 vs. 14.8 months, p=0.06). This effect was even
more pronounced in patients treated with three or
more lines of systemic therapy (median OS 43.8 vs.
17.6 months, p=0.002). This may be due to selection
bias as patients with a good prognosis are more likely
to receive further lines of therapy or because
treatment options beyond first-line therapy can really
improve survival. The prognostic effect of a
second-line therapy was also shown in the RECCORD
registry from UK where only a minority of patients
received a second-line therapy [33].
In further analyses we investigated the influence
of surgical procedures. As expected, previous
nephrectomy, the standard of care for patients with
localized disease, was associated with better outcome.
The impact of cytoreductive nephrectomy is well
established in in patients with mRCC treated with
IFN [8,19] and seems also to improve survival rates
with targeted therapies [20,34], mainly in patients in a
better prognostic group. In our analysis, the impact of
nephrectomy was more pronounced in the overall
RCC population than in mRCC patients, probably
reflecting the curative option of nephrectomy in
patients with localized RCC.
Surgical resection of RCC metastases is a
possible treatment option when considering
accessibility and resectability of metastatic lesions as
well as patients’ performance status and
comorbidities [35]. The role of metastasectomy has
never been analyzed in randomized manner and there
are also no prospective non-randomized comparative
studies. A recent systematic review included 16
retrospective comparative studies analyzing local
treatment options (surgery or radiotherapy) of
metastases from RCC in various organs [36]. As there
was a great heterogeneity of data a formal
meta-analysis was not possible. The majority of trials
showed a significantly longer median OS or
cancer-specific
survival
after
complete
metastasectomy compared with incomplete or no
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metastasectomy. Moreover, there seems to be a
benefit in regard to symptom control. In our cohort,
we found a significantly improved overall survival for
patients undergoing metastasectomy. This effect was
less pronounced in patients treated with modern
therapies (TKIs and/or mTOR inhibitors). However,
these results have to be interpreted cautiously as a
bias in patient selection cannot be excluded in a
retrospective analysis. Recent trials could also show a
benefit of metastasectomy in patients treated with
TKIs [37][23,24]. For the resection of lung metastases,
a new prognostic score (Munich score) has been
suggested to predict long-term survival [38]. Due to
lack of data we were not able to validate this score in
our cohort. However, beside differences regarding
systemic therapies, we could not find another clinical
factor influencing the highly statistically significant
survival benefit of metastasectomy in our patients.
In the present study, we attempted to
characterize treatments, outcome and prognostic
factors during a ten-year period at a University
Hospital in Switzerland. Despite the unselected
patient cohort reflecting “real-world” mRCC patients,
the overall outcome was comparable to outcome data
from large prospective clinical trials including
selected patients. We could confirm an improved
prognosis for patients treated with targeted therapies,
mainly TKIs and mTOR inhibitors. A high proportion
of patients were treated with more than two systemic
therapies reflecting the high quality of the health care
system in our country with availability and
reimbursement of various treatment lines for mRCC
patients. Furthermore, many patients in this study
benefitted from metastasectomy what additionally
improved their outcome. Although its efficiency has
never been prospectively validated, metastasectomy
should be carefully considered in mRCC patients and
these patients need to be individually evaluated by a
multidisciplinary team, as it is standard at our center.
With the approval of novel treatment options (e.g.
immune checkpoint inhibitors) treatment decisions
will be even more challenging in the near future.
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