
Abstract. Background/Aim: Since the advent of targeted
therapeutics, paradigms in metastatic renal cell carcinoma
(mRCC) treatment have changed. We investigated if efficacy
and safety data from randomized controlled trials can be
transferred into real-world settings. Patients and Methods:
All patients with mRCC treated from 2006-2015 at the
Department of Urology (Marburg-Germany) were
retrospectively analyzed. Collected data include: Patient
demographics, tumor characteristics, efficacy, safety, and
used therapy sequences. Results: In total, 197 patients with
mRCC were identified. About one third of patients reached
third-line therapy. Median overall survival in real-world
amounted to 25.8 months with a five-year survival rate of
30% with significant differences between IMDC risk groups
(p<0.01). Response rates were highest using tyrosine kinase
inhibitor (TKI). Patients with response to therapy showed
significantly improved survival (p<0.05). Side-effects in each
therapy line were manageable in daily practice. Conclusion:
Our data suggest that targeted therapy in the treatment of
mRCC is effective and safe in daily clinical practice and for
real-world patients.

Renal cell carcinoma (RCC) is the third most common
urological malignant tumor after prostate and urothelial
carcinoma. According to data from the Robert-Koch-
Institute, RCC had an incidence in Germany of 14,956
patients in 2014 with a high mortality rate of 5,278 patients
(1). The prognosis of RCC patients heavily depends on the

time of diagnosis. Early detection of localized disease offers
the opportunity of curative e.g. surgical treatment. In case of
metastatic RCC (mRCC) there is usually no curative
treatment available. Only for a small number of patients,
surgical resection of metastases is reasonable (2). Until 2006,
mRCC was treated using unspecific immunotherapeutic
drugs like interleukin and interferon with high toxicity and
limited overall survival (OS) of about 13 months (3). Since
the advent of new therapeutic agents in 2006, targeting
different tumor pathways like the vascular endothelial
growth factor/receptors or the mammalian target of
rapamycin (mTOR), mRCC treatment has improved
distinctly. According to pivotal clinical trials, response rates
were enhanced and the toxicity profile using the approved
drugs in a sequential manner was optimized. For randomized
clinical trials, an “optimized” population was selected and
subgroups of patients were ineligible due to old age, co-
morbidities, or reduced performance status. Nevertheless, in
real-life, these patients also receive treatment and data about
outcome and safety are limited in mRCC. 

In our single-center study, the real-life outcome of mRCC
patients was evaluated over a period of 10 years after
implementation of targeted therapy with regard to change of
treatment patterns, outcome, and safety profile.

Patients and Methods

In our retrospective data analysis, every patient with mRCC who
received treatment between January 2006 and December 2015 at the
Department of Urology and Pediatric Urology, Phillips University
Marburg (Germany), was enrolled. The collected data included
patient characteristics (gender, age, performance status), histological
type, tumor characteristics, disease stage at diagnosis, type of
received treatment, therapy efficacy, therapy-associated side effects,
and used sequences of the respective targeted agents. Data were
collected using the clinical data system ORBIS® and the patient
files. The patients were stratified into favorable, intermediate, and
poor risk group, respectively, according to IMDC criteria (4).

Treatment efficacy was analyzed on the basis of objective
response rate (ORR), disease control rate (DCR) and progressive
disease (PD), progression-free survival (PFS), and overall survival
(OS). For patients still alive at last follow-up, OS was censored at
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this date. We assessed the extent of safety based on the occurrence
of toxicity grade 3 or 4 under treatment. Severity of toxicity was
assessed by the physician in charge, according to Common Toxicity
Criteria in Adverse Events (5) in the current version, whenever there
was physician-patient consultation.

Statistical analyses were conducted using GraphPad Prism
version 6.01 and SPSS Statistics version 24.0. Kolmogorov-
Smirnov test or Chi-squared test was performed before every
analysis to assess if Gaussian distribution could be assumed.
Survival functions were estimated using the Kaplan–Meier method
and compared overall survival with Mann–Whitney U-test, Kruskal–
Wallis test, t-test, and one-way ANOVA, respectively, where
applicable. A p-value ≤0.05 was assumed as statistically significant. 

Results
Patient data. In the above-mentioned time period, 197
patients with mRCC were identified of whom 124 in total
received systemic treatment and were included in the study
(98 male, 26 female, median age 67 years, 79% cc mRCC).
As prior therapy, 91% (n=113) of the patients received
radical nephrectomy or nephron-sparing surgery,
respectively. Synchronous metastatic spread was detected in
48% (n=60) of the patients. Metachronous metastases
became manifest in 52% (n=64) of the patients after a
median of 21.9 months following primary curative surgery. 

According to the IMDC criteria, 13.7% (n=17) of the
patients were stratified into the favorable risk group, 63.3%
(n=79) intermediate risk, and 22.6% (n=28) poor risk. Table
I shows baseline characteristics.

Therapy lines and sequences. After first line therapy, second
line therapy was initiated in 60% of patients, third line
therapy in 33% and fourth line therapy in 21% of patients –
triggered by radiographic disease progression. Over the
course of ten years, the selection of therapeutic agents
changed as new substances became available. In first-line
therapy, 74.2% of the patients received TKI, 4.8%
mammalian target of rapamycin inhibitor (mTORi), 8.9%
bevacizumab, and 12.1% interferon alpha-based
immunotherapy. Over the ten-year time period, the
application of several drugs changed and in 2015, all patients
received a TKI as first line therapy. In daily clinical practice,
the most often applied sequence towards second line therapy
was TKI-mTORi (45.6%) followed by TKI-TKI (22.6%).
Towards the third line therapy, TKI-mTORi-TKI was the
most commonly used sequence (34.1%) followed by TKI-
TKI-mTORi (26.8%). The remaining patients were pre-
treated with interferon alpha-based immunotherapy or
received only single TKI or mTORi treatment, respectively.

Efficacy. The median follow-up was 21.3 months with a
range from 0.9 to 105.0 months. At the last follow-up, 21
patients were still alive and 32 patients were censored. The
median PFS was 6.8 months, 3.4 months and 1.7 months,

respectively, for first, second, and third line therapy. Median
OS was 25.8 months and five-year survival rate 30.6%.
Median OS showed a significant correlation to the risk group
according to IMDC criteria (p<0.01). Patients with favorable
risk had an improved median overall survival with 72.0
months compared to the intermediate and poor risk group
with 28.7 months and 7.3 months, respectively (p<0.01)
(Figure 1).

Patients with synchronous mRCC showed significantly
decreased median OS compared to patients with metachronous
metastatic spread (21.1 months vs. 49.0 months, p=0.057) as
well as a worse five-year relative survival rate without reaching
statistical significance (17.1% vs. 43.9%). 

Drug-efficacy. Regardless of therapy line, tyrosine kinase
inhibitors presented better ORR (complete response; partial
response) (pazopanib 33% (0%; 33%), sorafenib 21% (2%;
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Table I. Baseline characteristics of the study population including type
of first-line therapy and best response to therapy.

                                                                                              % (N) 

Median age at therapy initiation                                       67.0
Gender
   Male                                                                                79.0 (98)
   Female                                                                            21.0 (26)
Karnofsky Performance Status
   ≥80                                                                                  83.9 (104)
   <80                                                                                  16.1 (20)
Histological type
   Clear cell RCC                                                               79.9 (99)
   Non-clear cell RCC                                                        14.5 (18)
   Unknown                                                                          5.6 (7)
Prior nephrectomy/nephron-sparing surgery
   Yes                                                                                   91.1 (113)
   No                                                                                      8.9 (11)
IMDC risk group
   Favorable risk                                                                 13.7 (17)
   Intermediate risk                                                            63.7 (79)
   Poor risk                                                                         21.8 (28)
Metastatic spread
   Synchronous                                                                   48.4 (60)
   Metachronous                                                                 51.6 (64)
Type of first-line therapy
   Sorafenib                                                                           8.2 (10)
   Sunitinib                                                                         38.9 (48)
   Pazopanib                                                                       27.6 (34)
   Everolimus                                                                        0.01 (1)
   Temsirolimus                                                                    4.1 (5)
   Bevacizumab                                                                    8.9 (11)
   Unspecific immunotherapy                                            12.2 (15)
Best response to therapy 
   Complete response                                                           3.2 (4)
   Partial response                                                              34.7 (43)
   Stable disease                                                                 34.7 (43)
   Progressive disease                                                        27.4 (34)



19%), sunitinib 27% (4%; 23%)) compared to mTOR
inhibitors (everolimus 7% (0%; 7%), temsirolimus 5% (0%;
5%)). Likewise, DCR (complete response; partial response;
stable disease) was better under TKI therapy (pazopanib 69%
(0%; 33%; 36%), sorafenib 46% (2%; 19%; 25%), sunitinib
59% (4%; 23%; 32%)) than under mTORi therapy
(everolimus 41% (0%; 7%; 34%), temsirolimus 50% (0%;
5%; 45%)). Patients with stable (SD) or progressive disease
(PD) had a significantly worse OS (29.4 months and 4.9
months, respectively) compared to those with complete (CR)
or partial response (PR) (median OS not reached and 45.9
months, respectively, p<0.05) at any time during their
therapy (Figure 2). 

Non-clear cell RCC. In patients with non-clear cell histology
(n=18), including papillary and sarcomatoid variants, median
OS was significantly inferior compared to clear cell histology
(n=99, 16.5 vs. 30.6 months, p<0.05) (Figure 3). Accordingly,
non-clear cell histology was also associated with lower ORR
and DCR regardless of the drug applied (ORR 22.2% vs.
42.4% and DCR 50.0% vs. 78.8%, respectively).

Toxicity. Across the different therapy lines, no accumulation
or increase of significant toxicities (grade 3 and 4) could be
observed: first-line therapy 25%, second line therapy 23%,

third-line therapy 20%. Clinical performance status
decreased with proceeding therapy lines (55.6% ECOG 0 in
first line treatment, 43.2% ECOG 0 in second line treatment,
36.6% ECOG 0 in third line treatment). 

Discussion

Over the past decade, the treatment of mRCC changed
rapidly. With the introduction of new drugs targeting
different tumor pathways and the advent of sequential
therapy options, OS is significantly improved. Nevertheless,
in daily clinical practice, many patients require treatment that
would not fit the inclusion criteria for clinical trials (6).
Thus, it is interesting to compare the outcome and safety
data of real-world patients to the results from clinical trials.

In our real-life population, the median OS was 25.8
months with a five-year survival rate of 30.6%. Sixty percent
of patients reached second line and 30% third line therapy
with most commonly used sequences being TKI-mTORi
(45.6%) and TKI-TKI-mTORi (34.1%) respectively. Median
PFS was 6.8 months, 3.4 months and 1.7 months,
respectively, for first-line, second-line and third-line
treatment. These data are in keeping with other real-life data
(6-9). PFS was comparable – median OS was mentioned in
two studies. One registry–based analysis showed a median
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Figure 1. Overall survival (Kaplan–Meier) for mRCC plotted against
the IMDC risk groups: The median overall survival was 72.0 months
for patients with favorable risk (n=17, HR=1.94, 95%CI=1.20-2.77),
28.7 months for patients with intermediate risk (n=79, HR=1.02,
95%CI=0.84-1.23), and 7.3 months for those with poor risk (n=28,
HR=0.46, 95%CI=0.28-0.64, p<0.01).

Figure 2. Overall survival (Kaplan–Meier) for mRCC plotted against
the response rates. The median overall survival was not reached for
patients whose best response was complete (CR), 45.9 months for
partial response (PR) (n=47, HR=1.54, 95%CI=1.20-1.91), 29.4
months for stable disease (SD) (n=43, HR=0.94, 95%CI=0.73-1.21),
and 4.9 months for progressive disease (n=34; HR=0.31, 95%CI=0.19-
0.46, p<0.05).



OS of 33.2 months, the other study found a shorter median
OS of 18 months (6, 9). Compared to phase III clinical trial
data showing median OS from 10.9 to 26.4 months and
median PFS from 5.5 to 11.0 months in first-line treatment,
we can achieve similar efficiency in the real-life setting
today (10-13). Less is known about the outcome of patients
in consecutive therapy lines. In our cohort, 60% and 33%
reached second line and third line therapy, respectively. This
is in contrast to a real-life analysis with over 1000 patients
of whom only 19% reached second line therapy (8). We
found no plausible explanation about this in the face of
similar used sequences (TKI-mTORi 33%, TKI-TKI 27%).
Nevertheless, real-life data in third and fourth-line therapy
are limited. The GOLD study assessed dovitinib versus
sorafenib for third line treatment after failure of the sequence
TKI-mTORi. No significant difference was evident
concerning the primary study endpoint PFS (Dovitinib 3.7
months vs. Sorafenib 3.6 months) (14). However, if we
compare these durations of response with the median PFS of
1.9 months in the placebo group from the RECORD-1 study
after anti-VEGF or cytokine-based treatment failure (15), we
can conclude the importance of sequential therapy. Even in
third-line therapy, patients benefit from treatment as we can
see in our cohort as well. In our real-world setting, PFS in
third-line treatment may be shorter because it was analyzed
for the entire cohort and was not divided into subgroups as
done in the above-mentioned trials as well as due to the
heterogeneity of the cohort and multiple kinds of pre-
treatment in real-life. Our study is limited by the lack of

central radiology review in clinical practice and determination
of PFS was at the discretion of the physician and radiologist
in charge, of course referring to Response Evaluation Criteria
In Solid Tumors (RECIST). Regardless, we are convinced
that these trial and real-life data underline that patients should
receive third-line therapy whenever applicable. In real-life
patients with favorable risk according to IMDC criteria
showed the longest OS with 72 months, decreasing to 28.7
months for intermediate, and 7.3 months for poor risk group
(p<0.01). These findings equal those of Heng et al. in an
international multicenter study, including 1028 patients for
external validation of the International Metastatic Renal-Cell
Carcinoma Database Consortium Model (OS: favorable risk:
43.3 months, intermediate risk: 22.5 months, poor risk: 7.8
months) (4). The much longer OS of 72.0 months in our
favorable risk group could be explained through the smaller
number of patients in this subgroup and the use of median
which could lead to overestimation in survival. Therefore, it
should be interpreted with caution.

Efficacy of treatment in our real-life cohort was
significantly lower in metastasized nccRCC compared to
ccRCC (OS 16.5 vs. 30.6 months/ORR: 22.2% vs. 42.4%).
Steffens and coworkers showed similar results from a
retrospective German multicenter study. Patients with
metastatic papillary RCC (n=71) presented a significantly
worse cancer-specific survival compared to metastatic clear-
cell RCC (17.9 months vs. 23.5 months) (16). This conflicts
with the findings of Patard et al. who assessed 4063 patients
retrospectively and did not find histology to be an independent
prognostic variable in multivariate analysis (17). Reasons for
these differences might be, due to the retrospective nature of
our and the mentioned studies, the difference in magnitude of
patient numbers with papillary subtypes and the missing
distinction between the histological subtypes 1 and 2 which
show different malignant potential (10, 18). 

In our cohort, the use of TKI showed higher objective
response rates (pazopanib 33%, sorafenib 21%, sunitinib
27%) compared to mTORi (everolimus 7%, temsirolimus
5%) regardless of treatment line. These drug-dependent
differences were also evident in clinical trials: pazopanib
30% (12); sorafenib 10% (11) and 31% (19), respectively;
sunitinib 31% (20); everolimus 1% (15) and temsirolimus
8.6% (10). Our data showed significantly improved survival
in case of response to therapy in real-life (CR: median not
reached, PR: 45.9 months, SD: 29.4 months, PD: 4.9 months,
p<0.01) and confirmed previous data from RECORD-3 trial
recommending TKI as initial treatment in sequential therapy
resulting in OS benefit (21). Nevertheless a small study
(n=89) focusing poor rsik mRCC showed that second-line
treatment using TKI is more effective compared to usage of
mTORi with significant prolonged median OS (15.0 vs. 7.6
months) (22). Adverse events (AE) grade 3/4 occurred in
25%, 23% and 20% of patients, respectively, under first-line,
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Figure 3. Overall survival (Kaplan–Meier) for mRCC plotted against
the histological subtype: The median overall survival was 30.6 months
for patients with clear cell RCC (n=99, HR=1.07, 95%CI=0.88-1.29)
and 16.5 months for those with non-clear cell RCC (n=18, HR=0.61,
95%CI=0.43-0.93, p<0.05).



second-line and third-line treatment. On closer consideration,
a high variability in the occurrence of grade 3 or 4 side
effects becomes obvious between different phase III clinical
trials, even for the same therapeutic agent. In the clinical
approval study for pazopanib, 33% AE grade 3/4 were
reported (23) whereas 74% of patients in COMPARZ study
showed severe toxicity grade 3/4 under pazopanib as well as
under sunitinib (24). As already mentioned, a broad range of
reported AE grade 3/4 can be found within the literature,
reaching from 33% to 74% (19, 23-25), with a mean of
approximately 60%. In comparison, the incidence of serious
side effects in our cohort is lower. Attributable to its
retrospective nature and possibly insufficient documentation
in daily clinical practice, it might be that the occurrence of
severe toxicity grade 3 and 4 is underestimated in the present
study. However, since 2006, physicians learned to manage
and prevent targeted therapy-associated toxicities in daily
clinical routine.

In conclusion, our data reveal that treatment of mRCC
patients using targeted therapy is efficient and safe in the
real-world setting and comparable to clinical trials data.

Further improvement in the treatment of metastatic renal
cell carcinoma can be expected through the expansion of
armamentarium by immune checkpoint blockade. The
challenge for future trials will be the determination of
optimal sequences and predictive biomarkers to offer every
single patient the often quoted tailored therapy whilst
keeping an eye on feasibility in clinical practice.
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