
Cancer Chemother Pharmacol (2009) 63 (Suppl 1):S1–S13

DOI 10.1007/s00280-009-0955-3

CONSENSUS STATEMENT

Recommendations from the Spanish Oncology Genitourinary 
Group for the treatment of metastatic renal cancer

Joaquim Bellmunt · Emiliano Calvo · Daniel Castellano · Miguel Ángel Climent · 
Emilio Esteban · Xavier García del Muro · José Luis González-Larriba · 
Pablo Maroto · José Manuel Trigo 

Published online: 4 March 2009
©  Springer-Verlag 2009

Abstract For almost the last two decades, interleukin-2
and interferon-� have been the only systemic treatment
options available for metastatic renal cell carcinoma.
However, in recent years, Wve new targeted therapies
namely sunitinib, sorafenib, temsirolimus, everolimus
and bevacizumab have demonstrated clinical activity in
these patients. With the availability of new targeted
agents that are active in this disease, there is a need to
continuously update the treatment algorithm of the dis-
ease. Due to the important advances obtained, the Spanish
Oncology Genitourinary Group (SOGUG) has considered
it would be useful to review the current status of the dis-
ease, including the genetic and molecular biology factors
involved, the current predicting models for development
of metastases as well as the role of surgery, radiotherapy
and systemic therapies in the early- or late management of

the disease. Based on this previous work, a treatment
algorithm was developed.

Introduction

Cancer of the kidney and renal pelvis constitute approxi-
mately 2% of all oncological diseases of which most are
renal cell carcinomas (RCCs). The incidence of RCC
ranges between 12 cases per 100,000 people in some Euro-
pean countries and 1.5 within India. In the United States
alone, more than 50,000 people are diagnosed with the
disease each year and 12,000 deaths are attributable to it [1].
It is the third leading cause of death amongst genitourinary
malignancies and ranks 12th amongst cancer deaths overall
[1]. The median age at diagnosis is around 60–65 years and
it aVects twice as many men as women.
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Risk factors for RCC

Several potential risk factors for RCC have been identiWed
in epidemiological studies. Some of the most solid ones are
smoking, obesity, hypertension, occupational exposure and
intake of certain antihypertensive drugs [2]. Heavy smokers
(more than 20 cigarettes/day) have a risk, i.e. 1.5–2.0 times
higher than that observed in people who have never smoked
[3]. Also, higher body mass index and elevated blood pres-
sure independently increase the long-term risk of RCC.
Obese people usually have increase serum concentrations
of free estrogens, which have been linked to RCC in animal
studies [4]. Additionally, hypertension may increase a vari-
ety of angiogenic and other growth factors that may be
involved in renal carcinogenesis [4]. An increased risk of
RCC has also been reported in association with occupa-
tional exposure to petroleum products or heavy metals such
as iron or steel (for exposures longer than 3 years) [5].

Genetics and molecular biology of RCC

It is estimated that RCC is inherited in »4% of patients and
is sporadic in origin in 96% of patients [6]. In spite of that,
diVerent genetic anomalies have been identiWed in most of
the patients aVected. Hence, RCC is considered to comprise
a group of diVerent tumours including clear-cell (75%),
papillary (12%), chromophobe (4%), oncocytoma (4%),
collecting duct (1%) and other unclassiWed (3–4%) tumours
[6]. Each of them has a distinct phenotypic appearance and
molecular characteristics. The pathogenesis of clear-cell
RCC is associated with loss of function of the von Hippel–
Lindau (VHL) gene and overproduction of the hypoxia-
inducible factor (HIF). Under normal oxygen conditions,
the VHL gene product binds to a complex of proteins con-
taining the hydroxylated � subunits of HIF (HIF-1� and
HIF-2�) for HIF destruction [7]. Under hypoxic conditions,
HIF-� is not hydroxylated, and therefore it is not recogni-
sed by the protein pVHL. Hence, HIF accumulates and
binds to HIF-� in the nucleus, resulting in an increased
transcription of diVerent genes, such as vascular endothelial
growth factor (VEGF), platelet-derived growth factor
(PDGF), transforming growth factor beta (TGF�) and
erythropoietin. Even under normoxic conditions, the VHL
gene may have mutations that avoid the binding that leads
to HIF degradation. To emphasise the key role of the VHL
gene in RCC, it is important to know that the VHL gene is
mutated in »70% of patients with RCC; additionally, VHL
is silenced in another 20% of patients [8].

Papillary RCC is an inherited RCC characterised by a
predisposition to develop multiple, bilateral papillary renal
tumours. Type I papillary RCC is associated with multiple
mutations of the MET gene on chromosome 7, which may

have eVects on both the VHL gene and HIF [9]. In contrast,
type II papillary RCC is associated with the inhibition of
the enzyme fumarate hydratase, which is related to HIF
hydroxylation, due to a mutation in chromosome 1. It is
thought that this mutation may be responsible for hereditary
leiomyomatosis and RCC [7].

One additional familial syndrome named Birt-Hogg-
Dubé (BHD) has recently been described and associated
with RCC. BHD is an autosomal, dominantly inherited
genodermatosis that predisposes to Wbrofolliculomas, kid-
ney neoplasms, lung cysts, and spontaneous pneumothorax.
Patients with BHD are at risk for multiple renal tumours
that are often malignant and which can metastasise [10].
Genetic studies have led to the localisation of the BHD
gene, and current studies are trying to explain how a muta-
tion in the BHD gene may lead to chromophobe RCC [7].

In summary, the genetic pathways of RCC are complex
and may be interconnected. However, the understanding of
the biology and the molecular basis of RCC is of great
importance to Wnd out how the disease develops and to
optimise the design of new disease-speciWc therapies for
these patients.

Diagnosis and staging of RCC

Symptoms of renal cancer often do not become apparent
until the disease has progressed beyond the initial stages.
The most deWning symptom is haematuria, but there may
be other less speciWc symptoms such as unexplained weight
loss, fatigue, swelling of the ankles and the legs, Xank mass
and/or Xank pain. In spite of that, half of RCC cases are dis-
covered to date purely by chance, because imaging tech-
niques such as ultrasound scan or abdominal computed
tomography (CT) are becoming more common [5].

When a RCC is suspected, a series of tests and studies
need to be performed to conWrm the diagnosis of RCC and
to evaluate whether the disease has spread outside the kid-
ney. This process includes a complete physical examination
of the patient, speciWcally to detect supraclavicular adenop-
athies, abdominal masses, lower extremity oedema or sub-
cutaneous nodules. Laboratory analysis should include a
complete blood cell count, a liver function assessment, cal-
cium, creatinine, a coagulation proWle and urinalysis. In
addition, CT of the abdomen and pelvis and chest imaging
(either by radiography or a CT scan) should be performed,
if not already done. In contrast, bone scans should only be
carried out in cases of elevated serum alkaline phosphatase
or bone pain. Similarly, CT or magnetic resonance imaging
(MRI) of the brain are recommended only in cases where
other symptoms suggest brain metastases [11]. However,
the deWnitive diagnosis of RCC is made through biopsy or,
in the case of a high risk of bleeding, through surgery.
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The most commonly used staging system for RCC is the
TNM (tumour, node, metastases) system of the American
Joint Committee of Cancer (AJCC) [12]. Once TNM cate-
gories have been assigned, the information obtained is com-
bined to assign an overall stage of I, II, III or IV, in order to
group together RCC patients with similar prognosis, and
therefore patients that should be treated in a similar way.
Thus, stage I includes patients with tumours of less than
7 cm, limited to the kidney, without lymph node involve-
ment and without metastases (T1a–T1b, N0, M0). Stage II
includes tumours larger than 7 cm, but still limited to the
kidney, without spread to lymph nodes or distant sites
(T2N0M0). In stage III, the main tumour is of any size and
has reached the adrenal gland, the fatty tissue around the
kidney, the renal vein, and/or vena cava; however, it has
not spread beyond the Wbrous capsule of the kidney
(Gerota’s fascia), lymph nodes or distant organs (T3a–T3c,
N0, M0). Also, stage III includes tumours of any size that
have spread to nearby lymph nodes, but not to distant
lymph nodes, distant organs or beyond Gerota’s fascia
(T1a–T3c, N1, M0). Finally, stage IV includes tumours
which have spread beyond Gerota’s fascia, with or without
nearby lymph node involvement and without distant metas-
tases (T4, N0–N1, M0). In addition, stage IV includes
tumours of any size that have spread to distant lymph
nodes, but not to distant organs (any T, N2, M0) or tumours
of any size, with or without nearby or distant lymph node
involvement, which have spread to other distant organs
(any T, any N, M1).

According to the United States National Cancer Data
Base (NCDB), 48% of patients have an early-stage RCC at
diagnosis (9% of patients with stage I and 39% of patients
with stage II). Additionally, 16 and 25% are stages III and
IV, respectively [13].

The role of surgery in localised and metastatic RCC

If RCC is detected in earlier stages, when surgical treat-
ment may be curative, the 5-year survival rate of patients
with RCC is around 88–100%. In contrast, when diagnosis
is made in more advanced stages, the 5-year survival
decreases to 20% or less [14]. These facts point out the
importance of surgery in the treatment of RCC. Thus, radi-
cal nephrectomy remains the mainstay of the initial treat-
ment for patients with RCC without evidence of metastatic
disease [6].

Nephron-sparing surgery (NSS), through open surgical
partial nephrectomy or a laparoscopic partial nephrectomy,
is also an established approach for certain patients with
small, localised RCC, and in these patients similar long-
term survival rates have been observed [15]. Although open
surgical partial nephrectomy is usually the most common

approach for NSS, laparoscopic partial nephrectomy is
increasingly used in those patients with relatively small and
peripheral RCC. This technique gives a minimally invasive
surgical approach with lower postoperative narcotic use,
morbidity and hospital stays compared to the open surgical
approach [15].

In contrast to the management of other solid tumours in
advanced stages such as breast or lung cancer, surgery is
also performed in advanced RCC [16]. This approach is
justiWed because cytoreductive nephrectomy not only helps
to control the symptoms but also seems to improve
patients’ survival [17, 18]. Two similar prospective, ran-
domised clinical trials have been performed in Europe and
in the United States to demonstrate the beneWt of cytore-
ductive nephrectomy prior to immunotherapy in metastatic
RCC. In a study performed by the Southwest Oncology
Group (SWOG), 241 metastatic RCC patients were ran-
domised to either interferon-� (IFN-�) alone or nephrec-
tomy followed by IFN-� [17]. Patients who underwent
surgery plus immunotherapy obtained a survival advantage
of 3.0 months over those who received immunotherapy
alone (8.1 vs. 11.1 months, p = 0.012). Similarly, in a study
performed by the European Organization for Research and
Treatment of Cancer (EORTC), 85 patients with metastatic
RCC were randomised to either IFN-� alone or nephrec-
tomy followed by IFN-� [18]. The median survival was
again signiWcantly higher for patients who underwent sur-
gery plus immunotherapy (17.0 vs. 7.0 months, HR: 0.54,
95% CI: 0.31–0.94). As expected, the strongest beneWt was
observed in those patients with better performance status.
Although the reasons why cytoreductive nephrectomy
improves survival of patients with advanced RCC remain
unknown, this approach has been widely incorporated into
the clinical practice. It is important, however, to select
patients properly, i.e. patients with good performance sta-
tus, without evidence of central nervous system metastases,
aggressive extrarenal disease, and/or other important medi-
cal comorbidities [19].

Metastasectomy also has an important role in advanced
RCC. Thus, resection of solitary metastases after recurrence
of RCC has led to long-term survival in 30% of patients
[20]. Favourable predictors of survival for these patients
included a single site of Wrst recurrence, curative resection
disease and a long disease-free interval. Moreover, patients
with single or multiple resectable lesions [21], or patients
who have achieved a suYcient decrease in tumour load after
systemic therapy such as sunitinib [22], may also beneWt
from metastasectomy. In this regard, two clinical cases of
cytokine-refractory metastatic RCC in whom sunitinib was
administered have been recently reported. Both patients
achieved an important decrease in tumour burden. Subse-
quently, surgical resection of metastasis allowed them to
achieve a long-term complete response [22].
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The role of radiotherapy in localised and metastatic 
RCC

Many patients with large primary cancers have a signiWcant
risk of local relapse after surgery. Because of this, several
randomised trials have assessed the role of pre- or postoper-
ative radiotherapy in RCC [23–26]. Although all of these
trials were small and probably underpowered, none of them
showed a signiWcant beneWt from radiotherapy. Moreover,
in one of these trials [25, 26], postoperative radiotherapy
was associated with a high rate of severe complications,
and some of them led to patient death. For inoperable RCC
only, stereotactic radiotherapy may have a role, but there is
only one retrospective study which supports this approach
[27].

These studies suggest that the only role that radiotherapy
may have in RCC is in the metastatic setting and for pallia-
tive purposes, i.e. patients with brain or bone metastases. In
patients with RCC with multiple bone metastases, radio-
therapy appears to control pain in the short term and pre-
vent fractures [28]. Brain metastases from RCC may cause
signiWcant morbidity and mortality and, traditionally,
whole-brain radiotherapy has been used in those patients.
More recently, advances in radiation oncology, stereotactic
radiosurgery and hypofractionated stereotactic radiother-
apy, have been utilised for RCC brain metastases, deliver-
ing excellent outcomes [29]. Stereotactic radiotherapy may
also be considered as a therapeutic option to surgery in
patients with a limited number of metastases, as local treat-
ment in RCC with an indolent presentation or as a method
of reducing tumour burden prior to medical treatment [30].

On the other hand, targeting tumour vasculature agents
such as sunitinib, sorafenib, and bevacizumab, which have
recently been approved for renal cancer therapy, have a
strong biological rationale in radiation therapy. Thus, pre-
clinical studies have consistently showed an increase in
radiosensitization with combined treatment. Nevertheless,
the optimal biological doses of antiangiogenic agents with
radiotherapy are still unknown, as well as its clinical safety
and eYcacy. Early clinical trials are needed to minimise the
volume of irradiated normal organs and to establish safe
dose–volume parameters for phase II–III clinical trials [31].

Adjuvant systemic therapies for stage I–III RCC

To date, systemic therapy after radical nephrectomy in
patients with RCC has not demonstrated an improvement in
survival [7]. RCC in the metastatic setting is highly resis-
tant to systemic chemotherapy [32], and therefore it has not
even been tested in the adjuvant setting. Immunotherapy
with IFN-� or interleukin-2 (IL-2) does not appear to pro-
vide signiWcant beneWts to patients after complete surgical

resection [33–35]. In a previous trial, 283 patients were ran-
domised either to IFN-� or to watchful waiting after radical
nephrectomy plus lymphadenectomy [34]. Patients
remained on treatment until recurrence or toxicity. After
10 years of follow-up, median survival was 7.4 years in the
observation group and 5.1 years in treatment arm
(p = 0.09). Relapse-free survival was similar in both
groups. In a multivariate analysis, only performance status,
nodal status and tumour stage were signiWcant prognostic
factors for survival. In another prospective trial, 68 patients
with resected locally advanced or metastatic RCC were ran-
domised to observation or to one course of high-dose IL-2
after surgery [33]. High-dose IL-2, although feasible, did
not result in a signiWcant beneWt. Recently, preliminary
results of one of the biggest randomised trials have also
indicated that adjuvant IFN-� does not seem to add any
beneWts in the treatment of patients with stage II and III
RCC [35]. Other systemic therapies such as vaccines, anti-
bodies or targeted therapies are being evaluated nowadays
in the adjuvant setting [36–38].

These results suggest that clinical observation should
remain the standard of care in patients with RCC who have
undergone surgery. This watchful waiting approach should
include several procedures such as physical examinations,
chest X-ray and abdominal ultrasound, as well as blood lab-
oratory analyses (including blood urea nitrogen, serum cre-
atinine, calcium levels, lactate dehydrogenase [LDH] and
liver function tests), which should be complemented with
abdominal and chest CT scans [11]. However, there is no
consensus on which tests and studies need to be performed
and at what intervals. It is assumed that a strong eVort
should be made during the Wrst 3–5 years, and subsequently
that the frequency of the follow-ups should depend on the
speciWc risk of relapse of each patient [39].

Predicting models for development of metastases
in RCC

Between 20 and 30% of patients with localised RCC will
experience disease relapse after surgery, most of them
within the Wrst 3 years. Thus, prognostic information is
essential in the clinical management of RCC. Currently,
RCC prognosis is based on standard clinical and pathologi-
cal parameters such as the performance status of the
patients, tumour stage (which evaluates tumour size, nodal
status and metastatic lesions), nuclear grade of tumour cells
(such as Fuhrman Nuclear Grade) [40] and histological
type of the tumour (i.e. clear-cell, papillary, chromophobe,
oncocytoma or collecting duct tumours). More recently, the
molecular characterisation of tumours has allowed the iden-
tiWcation of other more speciWc prognostic factors, such as
carbonic anhydrase IX [41], loss of phosphatase and tensin
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homolog (PTEN), or tumour expression of certain mole-
cules such as B7H1 and B7H4, which are known to inacti-
vate local immune cells [7].

All the prognostic factors mentioned may be evaluated
separately or together to facilitate the decision-making pro-
cess. Thus, Wve prognostic models have been recently
reported to predict the outcome of patients with localised
RCC after nephrectomy. All of them consider clinical and/
or pathologic variables. The Johns Hopkins Hospital has
developed a biostatistical prognostic model for postopera-
tive RCC using the records of 296 patients which was based
purely on clinical variables, allowing a non-invasive preop-
erative evaluation of the risk of recurrence [42]. The
Memorial Sloan-Kettering Cancer Center (MSKCC) has
developed a nomogram using variables of 601 patients such
as symptoms, histology, tumour size and pathological
stage, which was able to predict the 5-year probability of
treatment failure [43]. The nomogram was internally vali-
dated. The Mayo Clinic developed a scoring system for
patients with only clear-cell RCC which was able to associ-
ate TNM stage, tumour size, nuclear grade and histological
tumour necrosis with cancer-speciWc survival (SSIGN
score) [44]. A fourth model was developed by the Univer-
sity of California Los Angeles (UCLA) using the medical
records of 661 patients, and was called the UCLA Inte-
grated Staging System (UISS). Along with the TNM stage,
it takes into account the Fuhrman grade and the Eastern
Cooperative Oncology Group (ECOG) performance status
to stratify RCC patients into low-, intermediate- or high-
risk categories of disease relapse [45]. This model was also
validated externally. A prospective large-scale trial with
4,202 patients with localised and metastatic tumours
showed that UISS was an accurate predictor of survival for
patients with localised RCC, but that it was less accurate in
the subset of patients with metastatic RCC due to heteroge-
neity in the patients and the treatments evaluated [46].
Finally, an Italian group has constructed a recurrence risk
formula with two clinical variables such as asymptomatic/
symptomatic presentation and tumour size [47].

In a later study, the Italian group compared the discrimi-
nating accuracy of their model (Cindolo formula) with
three of the four previously mentioned prognostic models
[48]. The SSIGN score could not be calculated because, in
many patients, the information regarding histological
tumour necrosis was not available. Thus, 2,404 medical
records of patients from six European sites were retrospec-
tively reviewed. For each patient, four prognostic scores
were calculated. The Johns Hopkins Hospital’s score and
the Cindolo formula used exclusively clinical variables
and could be calculated preoperatively. The MSKCC score
and the UISS score used clinical and pathologic variables
and were calculated postoperatively. All models conWrmed
their ability to discriminate between categories with diVerent

prognoses. The conclusion was that the postoperative
scores can discriminate between prognoses substantially
better than preoperative ones. Overall, the MSKCC was
found to be the most accurate, although the UISS also per-
formed well [48].

Systemic therapies for metastatic RCC

As mentioned before, classical systemic therapies with
either chemotherapy or radiotherapy for the advanced
stages of the disease have failed to improve patient out-
come. Traditionally, metastatic RCC patients have been
treated with immunotherapy agents, mainly IFN-� and IL-
2, with low clinical beneWt and poor safety proWle. In the
last few years, new targeted therapies against the kinases
involved in the pathogenesis of RCC have been developed
and rapidly incorporated into the standard clinical practice.

Immunotherapy

For patients with stage IV RCC, diVerent combinations and
dosages of IFN-� and IL-2, both as single agent or in com-
bination, have been tested. In a randomised trial, subcutane-
ous IFN-�, in comparison with oral medroxyprogesterone
acetate, demonstrate a small beneWt in overall survival (OS)
(8.5 vs. 6.0 months, p = 0.017). However, patients who
received IFN-� had more symptoms of toxicity and a lower
quality of life [49]. Additionally, patients treated with IFN-
� rarely showed complete or long-lasting responses.

The response to high-dose IL-2 can be achieved in up to
20% of patients, of which 5% of them could be considered
long-lasting responses [50]. In spite of that, two large phase
III trials in which high-dose IL-2 was compared with low-
dose IL-2 or a combination of IFN-� plus low-dose IL-2
were unable to demonstrate any beneWt regarding survival
[51, 52]. Additionally, higher morbidity was observed in
the high-dose arm. In fact, the administration of high-dose
IL-2 requires a careful assessment by a physician due to the
incidence of capillary leak syndrome and hypotension [53].
Therefore, it is considered that intensive care would be
advisable during high-dose IL-2 administration and that
30–50% of patients would require treatment with vasopres-
sor agents to treat hypotension. Additionally, the Pro-
gramme Etude Rein Cytokines (PERCY) Quattro trial was
designed to evaluate the eYcacy of both cytokines, IFN-�
and IL-2, in metastatic renal cancer patients with intermedi-
ate prognosis in comparison with medroxyprogesterone ace-
tate [54]. The results observed in 492 patients included were
IFN-� and IL-2 that did not provide any survival beneWt.
Moreover, they induced a signiWcant increase of toxicity.

In a retrospective analysis of six clinical trials in which
463 patients received IFN-� as Wrst-line systemic therapy
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[55], it was concluded that the eYcacy outcomes achieved
by IFN-� could be used as a baseline for the assessment of
new therapies. It is possible that patients treated with high-
dose IL-2 achieve durable responses, but the severe treat-
ment-related toxicity may prevent its use in the control
arms of randomised phase II/III trials. Also, the need to
select patients before high-dose IL-2 administration may
bias the results obtained with new investigational drugs
against metastatic RCC. In contrast, IFN-� may be adminis-
tered to a broader set of patients in an outpatient basis.
Also, in this retrospective analysis, three risk categories
based on Wve pre-treatment clinical features were deWned to
predict survival (Table 1). Those features were (1) low-risk
Karnofsky status; (2) high lactate dehydrogenase; (3) low
serum haemoglobin; (4) high corrected serum calcium; and
(5) less than 1 year from diagnosis to IFN-� administration.
Thus, patients had a favourable risk if they had none of
these clinical features; intermediate risk was assigned to
those patients with one or two risk factors; and poor risk
category was assigned to those patients with three or more
risk factors. When this classiWcation named Motzer’s prog-
nostic factor criteria was applied, median survival time was
30 months for the favourable-risk group, 14 months for the
intermediate-risk group, and 5 months for the poor-risk
group [56]. These results were externally validated by the
Cleveland Clinic prognostic scoring [57].

Multikinase inhibitors

Multikinase inhibitors are small molecules that inhibit tyro-
sine kinase receptors at more than one target [16].

Sunitinib is a multitargeted inhibitor of several tyrosine
kinases, including VEGF receptor, PDGFR, c-kit and Flt-3
tyrosine kinase [58], which play a key role in the pathogen-
esis of RCC. The activity of sunitinib was evidenced for the
Wrst time in two phase II trials in patients with cytokine-
refractory metastatic RCC in which sunitinib achieved clin-
ical responses in more than 30% of patients, and median
progression free-survivals (PFS) of 8.3 and 8.7 months [59,
60] (Table 2). Later on, sunitinib was evaluated as Wrst-line

therapy in a large phase III trial of 750 patients with clear-
cell RCC [61]. Patients were randomised to sunitinib
(50 mg orally once daily for 4 weeks followed by 2-week
rest) or IFN-� (9 million international units [MIU] subcuta-
neously three times a week). The primary endpoint of the
study was PFS. Secondary endpoints included overall
response rate (ORR), OS, patient-reported outcomes and
safety.

According to investigators’ criteria, sunitinib produced
higher ORR in comparison with IFN-� (37 vs. 9%, respec-
tively; p < 0.001). Stable disease was observed in 47% of
patients treated with sunitinib and 57% of patients treated
with IFN-�. These results were conWrmed by a blinded cen-
tral review panel for whom ORR was 31% [95% CI: 26–
36] versus 6% [95% CI: 4–9], respectively (p < 0.001); and
stable disease was 48 and 49%, respectively. PFS was also
statistically longer in the sunitinib arm in comparison with
the IFN-� arm, independently it was assessed by investiga-
tors (11 months [95% CI: 8–14] vs. 4 months [95% CI: 4–
5], respectively; HR: 0.42 [95% CI: 0.33–0.52]; p < 0.001)
or by a central panel (11.0 months [95% CI: 10–12] vs.
5.0 months [95% CI: 4–6]; HR: 0.42 [95% CI: 0.32–0.54];
p < 0.001) (Table 2). BeneWts from sunitinib extended
across all patients in the favourable- and intermediate-risk
groups as deWned by the MSKCC score [55]. In the poor-
risk group, the respective median values for 23 patients in
the sunitinib group and 25 patients in the IFN-� group were
4 months and 1 month (HR: 0.53 [95% CI: 0.23–1.23]),
respectively. At the time the trial was reported, 13% of
patients treated with sunitinib and 17% of patients treated
with IFN-� had died (HR: 0.65 [95% CI: 0.45–0.94];
p = 0.02). However, the results did not meet the pre-speci-
Wed level of signiWcance for the interim analysis [61].
Recently, these results were updated [62] (Table 2). Thus,
ORR was 47% (95% CI: 42–52) versus 12% (95% CI: 9–
16] for sunitinib and IFN-�, respectively (p < 0.000001).
Regarding OS, the Wnal analysis was reported and a non-
signiWcant strong trend was observed in favour of sunitinib
arm (26.4 months [95% CI: 23.0–32.9] vs. 21.8 months
[95% CI: 17.9–26.9], respectively; HR: 0.821 [95% CI:
0.673–1.001]; p = 0.051). However, when patients allowed
to crossover between both treatment arms were censored, a
signiWcant improvement in OS was observed in favour of
sunitinib (26.4 months [95% CI: 23.0–32.9] vs.
20.0 months [95% CI: 17.8–26.9], respectively; HR: 0.808
[95% CI: 0.661–0.987]; p = 0.036).

Regarding the safety proWle, the incidence of severe
adverse events in both treatment groups was relatively low
[61] (Table 3). Patients in the sunitinib arm, as compared
with those in the IFN-� arm, had higher rates of severe
diarrhoea (5 vs. 0%), vomiting (4 vs. 1%), hypertension
(8 vs. 1%), hand-foot syndrome (5 vs. 0%), leukopenia
(5 vs. 2%), neutropenia (12 vs. 7%) and thrombocytopenia

Table 1 Risk factors to deWne prognostic groups for patients with
RCC

Favourable risk, if patient had none of these clinical features; interme-
diate risk, if patient had one or two risk factors; poor risk, if patient had
three or more risk factors

LLN lower limit of normal, ULN upper limit of normal

Low-risk Karnofsky status (<80%)

High lactate dehydrogenase (>1.5 £ ULN)

Low serum haemoglobin (<LLN)

High corrected serum calcium (>10 mg/dL)

<1 year from diagnosis to IFN-� administration
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(8 vs. 0%), with a p value of less than 0.05 for all symptoms
(Table 3). In contrast, severe fatigue (7 vs. 12%) and lym-
phopenia (12 vs. 22%) occurred with greater frequency in
patients treated with IFN-� (p < 0.05). The incidence of a
grade 3 decrease in the left ventricular ejection fraction was
2% in the sunitinib and 1% in the IFN-� arm. In the suniti-
nib group, this decrease did not have any clinical sequelae
and was reversible after dose modiWcation or treatment dis-
continuation. As a consequence, 38% of patients with suni-
tinib and 32% of patients with IFN-� had a dose
interruption due to an adverse event, and 32 and 21%,
respectively, had a dose reduction. Sunitinib may be
reduced from 50 mg once daily to a minimum of 25 mg/day
at intervals of 12.5 mg each.

Sorafenib was originally developed as an inhibitor of
Raf-1, a member of the Raf/MEK/ERK signalling pathway

[63]. Soon after, it also proved to be active against B-Raf,
VEGFR-2 and PDGFR [63]. Its activity was evaluated
throughout several phase II trials as well as through the
Treatment Approaches in Renal Cancer Global Evaluation
Trial (TARGET) [64–67] (Table 2). In this randomised,
double-blind, phase III trial, 903 patients with previously
cytokine-treated metastatic clear-cell RCC of low- or inter-
mediate risk were randomised to sorafenib (400 mg orally
twice a day) or placebo [65, 66]. The primary endpoint of
the study was OS and secondary endpoints were PFS, ORR
and safety.

Treatment with sorafenib prolonged PFS in comparison
with placebo (5.5 vs. 2.8 months, HR: 0.44; 95% CI: 0.35–
0.55; p < 0.01). The diVerence of survival in favour of
sorafenib was not statistically signiWcant in the intention to
treat analysis but was positive when censoring placebo

Table 2 Main eYcacy data of targeted therapies for RCC

IFN-� interferon-�, HD high dose, LD low dose, NA not applicable, NR not reported, NS non-signiWcant, P placebo, RCC renal cell carcinoma

Author Phase Treatment Patients Setting ORR (%) PFS (months) OS (months)

Sunitinib

Motzer et al. [60] II Sunitinib 106 Second line 34 8.3 NR

Motzer et al. [59] II Sunitinib 63 Second line 40 8.7 NR

Motzer et al. [61, 62] III Sunitinib 750 First line 47 11.0 26.4

IFN-� 12; p < 0.000001 5.0; p < 0.001 21.8; p = 0.051

Sorafenib

Akaza et al. [64] II Sorafenib 129 Second line 15 7.4 NR

Escudier et al. [65, 66] III Sorafenib 903 Second line 10 5.5 17.8

Placebo 2; p < 0.001 2.8; p < 0.01 15.2; p = 0.146

Szczylik et al. [67] IIb Sorafenib 189 First line 5 5.7 NR

IFN-� 9; NS 5.6; NS

Bevacizumab

Yang et al. [73] IIb Bevacizumab HD/LD 116 Second line NR HD > P; p < 0.001 NS

Placebo LD » P; p = 0.053

Bukowski et al. [70] IIb Bevacizumab +
erlotinib

104 First line 14 9.9 20.0

13; NS 8.5; NS Not reached; NS
Bevacizumab

Escudier et al. [71] III Bevacizumab + IFN-� 649 First line 31 10.2 Not reached

IFN-� 13; p = 0.0001 5.4; p = 0.0001 19.8; NS

Rini et al. [72] III Bevacizumab + IFN-� 732 First line 26 8.5 NR

IFN-� 13; p < 0.0001 5.2; p < 0.0001

Temsirolimus

Atkins et al. [77] IIb Temsirolimus 111 Second line 7 5.8 15.0

Hudes et al. [78] III IFN-� 626 First line 5 3.1 7.3

Temsirolimus Poor prognosis 9; NS 5.5; p < 0.001 10.9; p = 0.008

Temsirolimus + IFN-� 8; NS 4.7; NS 8.4; p = 0.70

Everolimus

Jac et al. [79] Everolimus 22 Second/third line 16 5.5 8.0

Motzer et al. [80] Everolimus 362 Second/third line 3 4.0 Not reached

Placebo 0 1.9; p < 0.001 8.8; p = 0.233
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Table 3 Severe adverse events of targeted therapies for RCC

>2% of patients

AE adverse event, ALAT alanine aminotransferase, ASAT aspartate aminotransferase, NR not reported, RCC renal cell carcinoma

Sunitinib [61] Sorafenib [66] Bevacizumab + IFN-� [71] Temsorolimus [78] Everolimus [80]

Grade 3–4 toxicities

Anorexia 3 3

Asthenia 4 10 11 3

Bleeding 3

Decline in ejection fraction 2

Depression 3

Diarrhoea 5 2 2

Dyspnoea 4 9

Fatigue 7 5 12 3

Hand-foot syndrome 5 6

Headache 2

Hypertension 8 4 3

Infection 5 3

InXuenza-like illness 3

Mucosal inXammation 2

Nausea 3 2

Pain 7 12

Peripheral oedema 2

Pneumonitis 3

Proteinuria 7

Pyrexia 2

Rash 2 4

Stomatitis 3

Vomiting 4 2

Venous thromboembolic event 3

Laboratory abnormalities

Anaemia 4 3 3 20 10

Hypercholesterolemia 3

Hyperglycaemia 11 12

Hyperlipidemia 3

Hypophosphatemia 5 4

Increased acid uric 12

Increased ALAT 3

Increased alkaline phosphatase 2

Increased amylase 5

Increased ASAT 2

Increased creatinine 3

Increased lipase 16

Leukopenia 5

Lymphopenia 12 15

Neutropenia 12 4 3

Thrombocytopenia 8 2

Other

Dose interruption due to AEs 38 21 NR NR

Dose reduction due to AEs 32 13 NR 23

Study discontinuation due to AEs 8 10 28 7 10
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patients that crossed over to receive sorafenib. Partial
responses were reported in 10% of patients treated with
sorafenib and 2% of patients treated with placebo
(p < 0.001).

The most common severe adverse events associated with
sorafenib were hand-foot skin reactions (6% of patients),
fatigue (5%), dyspnoea (4%), hypertension (4%) and anae-
mia (3%) (Table 3). Cardiac ischaemia or infarction (3% of
patients) was rare. Lastly, serious adverse events leading to
patient hospitalisation were reported in 34% of patients
receiving sorafenib and 24% of patients receiving placebo
(p < 0.01) [66]. As a consequence, 13% of patients treated
with sorafenib reduced the dosage compared with 3% of
patients in the placebo arm (p < 0.001). Additionally, 21%
of patients in the sorafenib arm interrupted doses opposed
to 6% in the placebo arm (p < 0.001), with a median dura-
tion of dose interruption of 7 and 6 days, respectively.
Sorafenib may be reduced from 400 to 200 mg twice a day,
or even to 200 mg once a day. Also, it is possible to alter-
nate sorafenib’s dosage between 400 and 200 mg/day.

Sorafenib was also compared with IFN-� in a random-
ised phase II trial of untreated RCC patients. In this trial,
sorafenib did not show any advantage over IFN-� in terms
of PFS (5.7 vs. 5.6 months, respectively; p = 0.504) [67].

Anti-VEGF antibodies

Anti-VEGF antibodies are used in the treatment of RCC
because it has been demonstrated that more than 50% of
these tumours are up-regulated by HIF-1�, HIF-2� and HIF
target genes such as VEGF [68].

Bevacizumab is a humanised recombinant anti-VEGF
antibody that binds VEGF-A isoform and neutralises its
activity [69]. Bevacizumab in combination with IFN-� has
demonstrated its activity in metastatic RCC in several ran-
domised trials [70–73] (Table 2). In a double-blind phase
III trial of 649 patients with previously untreated metastatic
RCC, 10 mg/kg of intravenous bevacizumab every
2 weeks, plus 9 MIU of IFN-� three times per week by sub-
cutaneous injection, were compared with placebo plus the
same dose of IFN-� [71]. The primary endpoint of the trial
was OS. Secondary endpoints included PFS, ORR and
safety. According to the investigator’s criteria, the ORR
was signiWcantly higher with bevacizumab plus IFN-� than
with placebo plus IFN-� (31 vs. 13%, p = 0.0001). Also, a
longer PFS was observed in favour of the bevacizumab plus
IFN-� arm (10.2 vs. 5.4 months, HR: 0.63; 95% CI: 0.52–
0.75; p = 0.0001), regardless of the patient’s risk group
(stratiWed according to MSKCC criteria) [71]. However, at
the time of data cut-oV, median OS was not reached. Seri-
ous adverse events were reported in 29% of patients treated
with bevacizumab plus IFN-� and in 16% of patients
treated with placebo plus IFN-�. Twenty-eight percent of

patients treated with bevacizumab plus IFN-� interrupted
the study drug due to an adverse event compared with 12%
in the control arm (Table 3). The most frequent severe
adverse events observed in patients treated with bev-
acizumab plus IFN-� were fatigue (12% of patients), asthe-
nia (10%), proteinuria (7%) and neutropenia (4%) [71].
Importantly, thromboembolic events (3%) and severe gas-
trointestinal perforations (2%) were also described. In a ret-
rospective subgroup analysis, it was observed that the dose
of IFN-� may be reduced to manage side eVects whilst
maintaining eYcacy of the combination [74].

In another multicenter phase III trial, previously
untreated metastatic RCC patients were randomised to bev-
acizumab (10 mg/kg every 2 weeks) plus IFN-� (9 MIU
three times per week) or IFN-� monotherapy [72]
(Table 2). The median PFS was 8.5 months (95% CI: 7.5–
9.7) and 5.2 months (95% CI: 3.1–5.6) in the study and the
control arms, respectively (p < 0.0001). Bevacizumab plus
IFN-� also had a higher ORR (26% [95% CI: 21–31] vs.
13% [95% CI: 10–17]; p < 0.0001, respectively). On the
other hand, severe toxicity was greater in the bevacizumab
arm, including severe hypertension (9 vs. 0%), anorexia (17
vs. 8%), fatigue (35 vs. 28%) and proteinuria (13 vs. 0%)
[72].

mTOR inhibitors

mTOR inhibitors are directed towards the inhibition of the
mammalian target of rapamycin (mTOR) kinase, a compo-
nent of the intracellular signalling pathways involved in
cellular growth, proliferation and hypoxic stress response
[75].

SpeciWcally, temsirolimus binds to the intracellular pro-
tein FKBP-12, forming a complex that inhibits mTOR sig-
nalling. This inhibition aVects cell cycle regulation and
angiogenesis [76]. Temsirolimus has shown its activity in
metastatic RCC in previous phase II and III trials [77, 78]
(Table 2). In a large, multicentre, phase III trial, 626 previ-
ously untreated RCC patients with poor prognosis were
included [78]. Poor prognosis was deWned slightly diVerent
than previously [55]. Thus, poor-risk patients were those
with at least three of the following six predictors of short
survival: (1) a serum lactate dehydrogenase level
>1.5 £ upper normal limit (UNL); (2) a haemoglobin level
below the lower normal limit (LNL); (3) a corrected serum
calcium level >2.5 mmol/L; (4) a time from initial diagno-
sis to randomisation <1 year; (5) a Karnofsky performance
score <60–70; and (6) a new criteria based on the existence
of metastases in multiple organs. Patients received treat-
ment with IFN-� (escalated from 3 to 18 MIU three times
per week if tolerated), temsirolimus (25 mg as a weekly
intravenous infusion), or a combination of both (15 mg of
temsirolimus and 3–6 MIU). The primary endpoint of the
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study was OS. Secondary endpoints included PFS, ORR,
clinical beneWt rate and safety. Temsirolimus as single
agent was superior to IFN-� in terms of OS (10.9 vs.
7.3 months, p = 0.008), which was the main endpoint of the
study, and PFS (5.5 vs. 3.1 months, p < 0.001). In contrast,
administration of both temsirolimus and IFN-� did not
improve the results obtained with IFN-� alone [78], proba-
bly due to dose reduction applied to the combination
(Table 2).

Additionally, temsirolimus as single agent had a good
safety proWle (Table 3). Thus, the highest incidence of
severe adverse events was observed in the combination arm
(87% of patients) followed by the IFN-� arm (78%) and the
temsirolimus arm (67%; p = 0.02) [78]. Asthenia was the
most frequent adverse event in those patients that received
IFN-� alone or in combination (Table 3). Severe asthenia
was reported in 11% of patients treated with temsirolimus,
26% of patients treated with IFN-� and in 28% of patients
treated with the combination of both. Dyspnoea, diarrhoea,
nausea, or vomiting were reported similarly in the three
treatment arms. In contrast, the incidence of rash, periphe-
ral oedema, stomatitis, anaemia, neutropenia and thrombo-
cytopenia at any grade was higher in patients who received
temsirolimus, either alone or in combination, than in
patients treated with IFN-� alone (p < 0.05) [78]. Impor-
tantly, hyperglycaemia, hypercholesterolemia and hyperlip-
idemia were more common in patients treated with
temsirolimus, reXecting the eVect of this drug on glucose
and lipid metabolisms (Table 3). As a consequence, 23% of
patients treated with temsirolimus as single agent had to
reduce the treatment dosage. In the case of severe neutrope-
nia or thrombocytopenia, temsirolimus was interrupted and
restarted with a 5 mg reduction from the recommended dos-
age of 25 mg a week.

Everolimus is another mTOR oral inhibitor that aVects
tumour growth by blocking growth factor stimulation,
arresting cell cycle progression and inhibiting angiogene-
sis. In a recent phase II trial, everolimus demonstrated to
be an active drug in previously treated RCC patients [79]
(Table 2). In another randomised phase III trial [80], ever-
olimus (10 mg/day orally) or placebo was administered to
362 patients with metastatic RCC who had progressed
with previous multikinase inhibitors or anti-VEGF thera-
pies (Table 2). The primary endpoint of the study was PFS
and secondary endpoints included OS, ORR, patient-
reported outcomes and safety. Patients were previously
stratiWed into three risk groups (favourable, intermediate
and poor) according to MSKCC prognostic criteria [81].
According to the central panel review, PFS was signiW-
cantly prolonged in the everolimus arm (4.0 months) in
comparison with the placebo arm (1.9 months, HR: 0.30
[95% CI: 0.22–0.40]; p < 0.001). These results were con-
Wrmed by investigators’ assessment and were observed

across all risk groups. Regarding OS, mature results have
not yet been reached.

Regarding safety proWle, 10% of patients treated with
everolimus discontinued treatment due to an adverse event
in comparison with 1% of patients in the placebo arm. Most
common severe adverse events in the study arm were lym-
phopenia (15%), hyperglycaemia (12%) and anaemia
(10%) (Table 3).

Recommendations from the Spanish Oncology 
Genitourinary Group (SOGUG) for the treatment 
of metastatic RCC

For the last 15 years, IL-2 and IFN-� have been the only
systemic treatment options available for metastatic RCC.
However, in recent years, Wve new targeted therapies (suni-
tinib, sorafenib, temsirolimus, everolimus and bev-
acizumab) have provided beneWts to patients with advanced
RCC. Consequently, these new drugs are now being used as
Wrst-, second- or third-line treatment of metastatic RCC.

The Spanish Oncology Genitourinary Group (SOGUG,
www.sogug.es) is a non-proWt health association dedicated
to develop high-quality research programmes and to
improve the management of patients with urological
tumours. Due to important advances obtained in the treat-
ment of RCC, it seemed pertinent that SOGUG made a
public statement of its own position in this Weld. All recom-
mendations issued by SOGUG on the treatment of meta-
static RCC with systemic therapies are based on the data
obtained from previously performed phase III trials
(Table 2).

Based on these data, we concluded that patients with
metastatic RCC need to be primarily stratiWed according to
the risk factors they may have (Table 1). Patients with
favourable or intermediate prognosis should receive suniti-
nib as Wrst-line treatment (Table 4). In this setting, bev-
acizumab plus IFN-� is another option for these patients.

Table 4 Treatment algorithm based on phase III derived data

a Prognostic risks are deWned according to the criteria deWned in
Table 1

IFN-� interferon-�, TKIs tyrosine kinases

Prognostic 
risk groupsa

Treatment options

First line Second line

After cytokines After TKIs

Favourable risk Sunitinib Sorafenib Everolimus

Bevacizumab–IFN-�

Intermediate risk Sunitinib

Bevacizumab–IFN-�

Poor risk Temsirolimus
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According to our criteria, patients with poor prognosis
should receive temsirolimus as Wrst-line treatment. After
clinical progression, all patients previously treated with
cytokines should be treated with sorafenib as second-line
treatment. In contrast, all patients previously treated with
tyrosine kinases should receive everolimus.
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