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Summary

Until a few years ago, the treatment options for meta-
static renal cell cancer (mRCC) were very limited. The
growing understanding of the molecular pathomecha-
nisms underlying RCC allowed the development of new
treatment approaches. Meanwhile, several approved
target-oriented substances from different drug classes
are available for mRCC. The mechanism of action of
vascular endothelial growth factor (VEGF) and VEGF re-
ceptor or mTOR inhibition is well documented by phase
Il trials and reflected in the current guidelines. However,
no predictive biomarkers have been identified in mRCC
so far to demonstrate a benefit by a specific compound
in an individual patient. Meanwhile, the sequential use
of ‘targeted therapies’ in mRCC has been established as
standard treatment. The optimal sequence of available
agents is still unclear. A German RCC expert panel dis-
cussed and developed an algorithm for the choices of
first- and second-line treatment in mRCC based on es-
tablished clinical criteria.

Introduction

Until a few years ago, the treatment options for metastatic
renal cell cancer (mRCC) were very limited. The growing
understanding of the molecular pathomechanisms underlying
RCC allowed the development of new treatment approaches.
Today, several approved target-oriented substances from dif-
ferent drug classes are available for mRCC, and other new
agents are under clinical development. Meanwhile, the se-
quential use of ‘targeted therapies’ in mRCC has been estab-
lished as standard treatment. The optimal sequence of avail-
able agents, however, remains unclear as well as the question
of when and with which agent therapy should be initiated.

First-Line Therapy with Target-Oriented Substances

Interferon (IFN) and interleukin 2 were the first substances
approved for RCC. Immunotherapy with these cytokines was
the standard for advanced RCC for about 2 decades. With the
tyrosine kinase inhibitor (TKI) sunitinib, which blocks partic-
ularly the tyrosine kinases of the vascular endothelial growth
factor (VEGF) receptors, the first TKI was approved in 2006
for first-line therapy of mRCC based on positive phase III
data [1]. In this phase III study, sunitinib doubled progression-
free survival (PFS) compared to IFN (11 vs. 5 months). With
pazopanib, a second TKI is now available in this situation,
which was investigated in a phase III study in untreated pa-
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Table 1. Overview of effectiveness data from the randomized phase II
and III studies on sunitinib, pazopanib and bevacizumab/IFN

Study [ref.] Regimen Median PFS, Response,
months %
Phase 11 [1] sunitinib 11 31
IFN 5 6
EFFECT [25] sunitinib 4/2 8.5 (estimated) 32
sunitinib continuous 7.0 (estimated) 28
Phase I1I [2] pazopanib 9.2 30
placebo 42 3
AVOREN [3] Bev + IFN 10.2 31
placebo + IFN 5.4 13
CALGB [26] Bev + IFN 85 26
IFN 52 13
TORAVA [6] sunitinib 82 24
Bev + tem 8.2 27
Bev + IFN 16.8 39

PFS = Progression-free survival; IFN = interferon;
Bev = bevacizumab; tem = temsirolimus.

tients or patients previously treated with cytokines versus pla-
cebo [2]. In the first-line setting, a significant increase in me-
dian PFS from 2.8 months in the placebo arm to 9.2 months
was achieved. The monoclonal antibody bevacizumab directed
against VEGF is used in combination with IFN for RCC. In
the approval-relevant AVOREN study, the combination al-
most doubled median PFS compared to IFN monotherapy
(10.4 vs. 5.5 months) [3]. An overview of the effectiveness data
of TKIs and bevacizumab/IFN in first-line therapy is given in
table 1. The mTOR inhibitor temsirolimus is approved for
first-line therapy of mRCC patients with an unfavorable prog-
nosis. The approval was based on the phase III study Global
ARCC in which temsirolimus monotherapy resulted in an
improvement of PFS (5.5 vs. 3.1 months) and total survival
(10.6 vs. 8.2 months) compared to IFN [4]. In this prognosti-
cally unfavorable patient population, however, high-dose IFN
(up to 18 million TU 3x/week) is not to be regarded as a stan-
dard and is therefore questionable as a reference.

Targeted Agents for Second-Line Therapy

Based on a phase III study, the TKI sorafenib is approved
for patients with advanced RCC, in whom cytokine therapy
has failed or was not indicated [5]. Sorafenib almost doubled
PFS in second-line therapy compared to placebo (2.8 vs. 5.5
months). With axitinib, a second TKI has recently become
available for the second-line therapy of patients after failure
of first-line therapy with sunitinib or a cytokine. In the ap-
proval-relevant AXIS study, PFS was increased by 2 months
(6.7 vs. 4.7 months) with axitinib compared to sorafenib as
reference [6]. Moreover, in second-line therapy, with everoli-
mus an mTOR inhibitor can be used to treat these patients. In
the phase III RECORD-1 study, the substance was compared
with placebo in patients after failure of at least 1 anti-VEGF
therapy, and increased median PFS by 3 months (1.9 vs. 4.9
months) [7]. Because of the mixed patient sample (more than
50% of the participants had already received 2 previous thera-
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pies), however, the data supporting the use of everolimus in
second-line therapy is limited.

Criteria for Therapy Selection

In the treatment of advanced RCC, a therapy decision can
now be made based on a large number of molecular targeted
agents which have shown similar effectiveness in terms of PFS
in published studies. Current international guidelines are only
of limited value in selecting therapies, as they do not take into
consideration the sometimes greatly differing patient profiles,
and also because they cannot make statements regarding
possible consecutive therapies due to the almost complete
absence of evidence-based data on sequential therapy.
Furthermore, there are currently no predictive biomarkers for
the effectiveness of the targeted agents approved for RCC.
Practice-oriented recommendations by accredited experts in
RCC therapy are therefore desirable and are increasingly
gaining importance. In the absence of molecular predictors,
however, the question remains as to which criteria are rele-
vant for the selection of defined targeted agents. To date, only
clinical factors have been available for the therapy decision in
the first treatment line. An important criterion is histology,
since most data on the new substances were collected only or
predominantly in clear cell RCC which accounts for 70-80%
of all histological subtypes [8]. The age and comorbidities of
the patients and the tolerability of the various substances are
also of major importance for therapy selection. Prognostic
scores have been developed which include various clinical
factors such as hemoglobin, corrected calcium, performance
status, time from diagnosis to treatment, and lactate dehydro-
genase like that of the Memorial Sloan Kettering Cancer Cen-
ter (MSKCC), or hemoglobin, corrected calcium, performance
status, time from diagnosis to treatment, and neutrophil and
platelet count like the Heng score, and which can be used to
stratify the patients into 3 risk categories [9, 10]. The model
validation by Kwon et al. [11] on a single-institution evalua-
tion indicated that the Heng model might have a slightly
better discriminatory ability than the MSKCC model. More
recent is a score devised by the International Kidney Cancer
Working Group, which was validated by data from TKI-
treated patients [12].

A consensus of international experts on therapy selection
in mRCC patients based on clinical factors was published in
2012 by Escudier et al. [13]. The resulting recommendations
for sequential therapy for different subtypes of RCC patients
are shown in table 2. At an interdisciplinary workshop involv-
ing German urologists, oncologists, pathologists and radiolo-
gists, a consensus was developed to allow therapy to be opti-
mally tailored to the different patient profiles. The aim was to
develop a more individualized therapy recommendation
despite the absence of biomarkers. The recommendations
presented below are based on the consensus of Escudier et al.
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Table 2. Proposed sequential therapy in different patient subtypes (according to [13])

Patient type Recommended therapy and therapy situation

first line second line third line
‘Indolent’ disease bevacizumab/IFNa sorafenib sunitinib
Aggressive disease sunitinib mTOR inhibitor not defined
Poor performance status (ECOG 2) temsirolimus chemotherapy (e.g. doxorubicin and not defined

cisplatin-based regimens)

[13] with modifications according to the present approval
status of additional new agents for mRCC.

The experts were agreed that in addition to the criteria per-
formance status and clinical picture, taking into account the
additional criterion ‘indolent tumor’ allows further character-
ization of the clinical picture and prognosis with possible con-
sequences for the therapy decision. An ‘indolent tumor’
means patients who are asymptomatic, with evidence of stable
disease or minimal progression on serial imaging.

Characterization of Patient Populations
in First-Line Therapy

With the availability of different molecular principles of
action for RCC therapy, affected patients can in principle be
treated over the long term by the sequential use of the ap-
proved substances. The participants of the interdisciplinary
workshop emphasized the value of a simultaneously effective
and well tolerated first-line therapy, especially in patients with
low tumor dynamics and anticipated long-term therapy, in
order to maintain patient acceptance for follow-on therapies
and to avoid impairing patients’ general condition from the
outset by high toxicity that would compromise further thera-
pies. The criteria tumor dynamics, painlessness, symptoms, and
prognosis should be used for the selection of a molecular
targeted therapy in the first line. They allow differentiation
into 4 patient categories.

Group A: Indolent Tumor, Favorable Prognosis

Group A comprises asymptomatic patients with a favor-
able prognosis and a small number of metastases restricted to
the lungs and/or lymph nodes and who have an ‘indolent’, i.e.
not or only very slowly progressing tumor, controlled by a
series of tumor assessments. Patients in this group do not have
to be treated immediately in the absence of tumor symptoms
and/or rapid progression. Rather, the start of therapy can be
delayed until i) accelerated growth of the metastases is ob-
served; or ii) new metastases are detected; or iii) symptoms
occur. To allow progression to be identified at an early stage,
imaging and clinical investigations should be performed regu-
larly at 2- to 3-monthly intervals. This is important, because in
individual cases tumor dynamics can become greatly acceler-
ated, requiring immediate therapeutic intervention. To be
differentiated from Group A are asymptomatic patients with-
out progression, who also do not require treatment but close
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monitoring. They are not listed here as an independent cate-
gory, as they represent a minority in daily clinical practice.

Group B: Slow but Continuous Tumor Growth,

Good to Intermediate Prognosis

Group B comprises patients with an ‘indolent’ tumor and a
favorable to intermediate prognosis, in whom — in contrast to
Group A - immediate therapy is indicated because of the
more rapid progression. Because of the relatively good prog-
nosis with overall still slow tumor growth, a generally longer
therapy period over several therapy lines is to be assumed for
these patients. In the experts’ opinion, the most important
criterion is to achieve a long cumulative PFS in the sequence
with simultaneously good tolerability in first-line therapy. In
this situation, the choice of a highly effective therapy with a
low rate of side effects takes priority to prevent treatment
dropout which would be associated with considerable worsen-
ing of the patient’s prognosis, and potentially also to increase
acceptance of follow-on therapies. In this context, the assess-
ment of therapy-related side effects by the patient him-/her-
self plays a considerable role since this often differs consider-
ably from the physician’s assessment. To this day the patient’s
perspective is neglected too often when recording side effects
using the CTCAE (Common Terminology Criteria for Ad-
verse Events).

For RCC patients of Group B, the participants of the inter-
disciplinary workshop preferably recommend first-line ther-
apy with bevacizumab/IFN. This recommendation corre-
sponds to the treatment proposed by the expert consensus of
Escudier et al. [13] who also advocated bevacizumab/IFN for
patients with a favorable prognosis and indolent tumor. It is
now known that the tolerability of this combined therapy can
be markedly improved by reducing the IFN dose: initial evi-
dence from the subgroup analysis of the AVOREN study
shows that the rate of IFN-related side effects such as flu-like
symptoms, depressiveness, or fatigue can be considerably
reduced by administering low-dose IFN (3 million IU 3x/
week) without loss of efficacy. This was prospectively con-
firmed in the single-arm phase II BEVLIN study [14, 15]. The
median PFS of 15.3 months in this study, which was consid-
ered remarkably long by the experts, may indicate that good
tolerability of the low-dose therapy regimen could possibly
allow longer treatment periods, or may be due to positive
selection of patients with a favorable risk profile. According to
data of the IOMEDICO-RCC registry from clinical treatment
research, the rate of toxicity-related treatment changes of
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Table 3. Overview of recommended therapy algorithm (German Expert Group)

Group  Tumor dynamics Prognosis Therapy onset First line Second line Third line
A ‘indolent’ — good wait and see,
none/slow beginning as for B
B ‘indolent’ good to intermediate immediate bevacizumab/ sunitinib everolimus
— intermediate interferon (sunitinib/ pazopanib/axitinib
pazopanib)
C aggressive intermediate to immediate sunitinib/pazopanib  axitinib everolimus/sorafenib
unfavorable everolimus
sorafenib
D aggressive unfavorable immediate temsirolimus (suni-  sunitinib axitinib
tinib/pazopanib) pazopanib
BSC (if necessary,

sorafenib/everolimus)

BSC = Best supportive care.

approximately 8% on bevacizumab/IFN occurs much more
rarely than during TKI therapy with about 20% [16].

In patients of Group B, the TKIs sunitinib or pazopanib
may be considered alternately as first-line therapy. According
to the direct comparative study COMPARZ, comparable effi-
cacy (non-inferiority) of pazopanib and sunitinib was shown
in the first therapy line for PFS (8.4 vs. 9.5 months) and re-
sponse (31 vs. 25%) with generally better quality of life on
pazopanib [17]. The choice of substance should be made on
the basis of comorbidities and the expected side effect profile.

Group C: Aggressive Tumor, Intermediate to Poor Prognosis

Patients of Group C are to be assigned to the intermediate
to unfavorable risk category: they have an aggressive tumor
with rapid tumor dynamics. In these cases, an immediate initi-
ation of therapy is indicated, for which the workshop partici-
pants assume comparable effectiveness of the approved first-
line options in terms of response. Symptomatic patients,
however, are assumed to respond more rapidly to TKI therapy
than to bevacizumab/IFN therapy. The high response rate
(odds ratio) of sunitinib reported from the approval-relevant
phase III study (47%, evaluated by the investigators), how-
ever, could not be reproduced in the COMPARZ study. Here,
it was 25% and similar to pazopanib (31%) and bevacizumab/
IFN (31%) [1]. The expert consensus paper of Escudier et al.
[13] recommends the administration of sunitinib especially in
younger and fit patients of this group, and less for older and/
or comorbid patients. The German workshop participants
assessed pazopanib as a now equivalent alternative in this
group. Since sorafenib is not generally approved in Europe for
first-line therapy due to available data, no recommendation
was given on this point [18-21].

Group D: Aggressive Tumor, Unfavorable Prognosis

Patients of Group D are characterized by an unfavorable
prognosis and poor performance status (ECOG > 2). In this
case, immediate therapy with temsirolimus is recommended;
alternatively, a TKI can be used. In accordance with the inclu-
sion criteria of the global ARCC study, temsirolimus is also
recommended for patients with a non-clear cell histology [4].

mRCC Therapy Algorithm

An overview of the recommended therapy algorithm is shown
in table 3.

Second-Line Therapy

A long cumulative PFS can be achieved in many patients
with advanced RCC by the sequential use of anti-VEGF
therapies. Sequential therapies following the first-line therapy
should therefore be considered for all patients in whom no
severe toxicity problems are to be expected. This applies
especially to younger patients and patients without or with
only few compromising comorbidities. The experts were
basically agreed that an effective and simultaneously well
tolerated substance should be chosen for the first-line
therapy to motivate patients for follow-on therapies.
Currently ongoing studies are expected to provide evidence
on optimal sequential therapies. However, before completion
of the studies SWITCH I (sunitinib—sorafenib vs. sorafenib
—sunitinib) and SWITCH II (pazopanib —sorafenib vs.
sorafenib—pazopanib) no data are available for the sequential
therapy of 2 TKIs. Initial data from the INTORSECT study, in
which investigated versus
sunitinib—sorafenib, suggest that comparable effectiveness
levels can be achieved with both sequences [22]. Results of the
RECORD 1III study presented at ASCO 2013, which
investigated the therapy sequence everolimus—sunitinib vs.
sunitinib—everolimus, demonstrated that the mTOR inhibitor
everolimus is not to be used in the first line [23].

As regards the patient groups defined by the participants
of the interdisciplinary workshop, recommendations were ex-
pressed for the following therapy sequences:

After first-line therapy with bevacizumab/IFN, patients of
Group B should receive TKI therapy (pazopanib, axitinib) in
the second and an mTOR inhibitor (everolimus) in the third
therapy line (table 3). Sunitinib can also be used. Alterna-
tively, after first-line therapy with a TKI, treatment can be
switched in the second line to another TKI with a different
receptor profile. There is no absolute cross-resistance between
TKIs, as has also recently been shown by the AXIS study [24].

sunitinib—temsirolimus was
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It should be considered, however, that the direct sequential
use of 2 TKIs may possibly be associated with cumulative
gastrointestinal side effects.

In Group C, after first-line therapy with a TKI, a switch can
be made to an mTOR inhibitor or a second TKI [24]. When
choosing the therapy, particular attention should also be paid
to the side effect profile.

If an mTOR inhibitor was used in the first-line therapy for
high-risk patients of Group D, in the second-line therapy a
switch to a TKI is possible. However, there are no evidence-
based data for this sequence.

At the time of switching therapy, it is recommended to take
into account the tumor dynamics, as when making the deci-
sion at the start of therapy. According to Escudier et al. [13],in
the patients with slow progression restraint should be exer-
cised to avoid switching therapy too rapidly; a switch should
only be done when progression has been clearly demon-
strated, in order to keep other therapy options open as long as
possible [11]. The situation should be assessed differently
when there is rapid tumor progression for which a rapid
switch-over should be considered. In the case of mixed tumor
response, for example stabilization in one but progression in
another lesion, and when there is evidence of new metastases,
isolated progressive metastases should be treated with local
surgery and radiotherapy. In the case of relevant progression,
however, a switch-over of the systemic therapy is necessary.
A therapy change is obligatory if there is unacceptably high
toxicity, and if side effect management with symptomatic
measures has failed.

Management of Typical Side Effects

The common side effects of the different targeted agents
that severely compromise quality of life include disease- or
therapy-associated fatigue with rates of 14-51%. Treatment is
difficult. Encouraging and motivating patients to engage in
increased physical and sporting activity can be very helpful.
Depending on the severity, fatigue can also be improved by
reducing the dose of a therapy. The data of the BEVLIN study
shows a marked decrease in fatigue without loss of efficacy
following reduction of the IFN dose while maintaining the
bevacizumab dose [15].

Almost all substances directed against VEGF have a rise in
blood pressure as a possible side effect. Blood pressure moni-
toring before and during therapy and treatment with anti-
hypertensives if hypertension develops are indispensable.
A rise in blood pressure on TKI therapy can be regarded as
a predictor for a longer PFS, but cannot be utilized
pretherapeutically.

Hand-foot syndrome is a typical side effect occurring on
TKI therapy. Patients should be informed of this possible side
effect before starting the therapy and about preventive mea-
sures such as intensive skin and foot care, soft footwear, and
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pressure relief. The symptomatic treatment of hand-foot syn-
drome comprises cooling baths and corticoid-containing topi-
cal preparations to achieve rapid healing and to allow the
therapy to be continued if possible without a dose reduction.

Treatment of the stomatitis and mucositis possibly occur-
ring on TKI, especially on sunitinib and mTOR inhibitors,
mainly comprises disinfectant and anesthetic irrigation solu-
tions, and in the case of fungal infections additionally
antimycotics.

Many patients treated with a TKI suffer from diarrhea
which, however, can usually be controlled with symptomatic
measures, and in severe cases by dose reduction. Gastrointes-
tinal toxicity can accumulate in sequential therapy with 2 se-
quential TKIs, as the data of the AXIS study have shown [24].

Metabolic dysregulations can occur on treatment with
mTOR inhibitors or TKIs. They may require treatment but
are usually not considered by patients to be burdensome or
restrictive. Before starting the therapy and during the further
course, blood glucose and lipid values as well as thyroid hor-
mones (thyroid-stimulating hormone) should be monitored
regularly and corrected pharmacologically if necessary.

A rare but in individual cases clinically relevant event is
the development of non-infectious pneumonitis on everoli-
mus or temsirolimus. This may require interruption of therapy
and the use of steroids.

Electrocardiographic abnormalities are also possible dur-
ing treatment with sunitinib or sorafenib. They are usually
asymptomatic, but in serious cases patients should undergo
cardiologic evaluation. Patients with a pretherapeutic QT pro-
longation should not be treated with a TKI.

Particular caution should be exercised with the simultane-
ous use of medications or other substances (e.g. grapefruit,
Saint John’s wort) which are metabolized by cytochrome
p450, since this can increase or lower the active level of a TKI.

Conclusion

In advanced RCC, so far no biomarkers are available as
predictors for the choice of therapy. Treatment should be
chosen on the basis of clinical factors such as prognosis, type
of metastases, symptoms, and tumor dynamics, as well as any
existing comorbidities. The known toxicity profile should be
taken into account when choosing the therapy. Based on the
factors mentioned, 4 patient groups are defined and pragmatic
therapy options proposed. The therapy decision should not be
based solely on the effectiveness of the first-line therapy in
terms of PFS and response, but, in the presence of comparable
efficacy, should above all take into account tolerability as an
important selection criterion. Thanks to the presence of sev-
eral approved substances, following the failure of a first-line
therapy, progressive patients can now be offered follow-on
therapies which allow a cumulative increase in PFS. Therefore,
the overall therapy sequence should be considered from the
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outset, and the balance between effectiveness and tolerability
should be well considered and planned.
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