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Abstract The evaluation of response to treatment is a critical
step for determining the effectiveness of oncology drugs.
Targeted therapies such as tyrosine kinase inhibitors and
mammalian target of rapamycin inhibitors are active drugs
in patients with metastatic renal cell carcinoma (mRCC).
However, treatment with this type of drugs may not result in
significant reductions in tumor size, so standard evaluation
criteria based on tumor size, such as Response Evaluation
Criteria in Solid Tumors (RECIST), may be inappropriate
for evaluating response to treatment in patients with mRCC.
In fact, targeted therapies apparently yield low response rates
that do not reflect increased disease control they may cause
and, consequently, the benefit in terms of time to progression.
To improve the clinical and radiological evaluation of re-
sponse to treatment in patients with mRCC treated with
targeted drugs, a group of 32 experts in this field have
reviewed different aspects related to this issue and have put
together a series of recommendations with the intention of
providing guidance to clinicians on this matter.

Keywords Metastatic renal cell carcinoma . Antiangiogenic
therapy . RECIST . Choi . MASS . Functional imaging

Introduction

Over 64,000 new renal cell carcinomas (RCCs) are annually
detected in the USA, and 13,000 people will die from the
disease. Most RCCs are discovered incidentally on medical
imaging, and a great percentage of them may be treated by
surgery, but one third of patients will present either with
locally advanced tumor or with metastases [1]. In addition,
another third of patients may develop metastatic disease after
initial treatment.

Traditionally, RCC have been remarkably resistant to che-
motherapy and radiotherapy. Over the last years, there have
been important advances about pathophysiological processes
in RCC: von Hippel–Lindau (VHL) gene mutations or meth-
ylations, angiogenesis alterations, evasion of apoptosis, or
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sustained angiogenesis. These advances have enabled the
emergence of new drugs designed to target and interfere with
specific aberrant biological pathways.

Four main histological subtypes of RCC have been de-
scribed: clear cell (75 %), papillary (15 %), chromophobe
(5 %), and oncocytoma (5 %). These histological subtypes
also have implications for prognosis and treatment re-
sponse. Clear cell RCC shows a worse prognosis than
papillary or chromophobe tumors and responds very well
to antiangiogenic agents, while response of papillary RCC
to these agents is limited. Antivascular endothelial growth
factor (VEGF) and vascular endothelial growth factor
receptor (VEGFR) agents are effective mainly in clear
cell RCC because VEGF is elevated in the majority of
clear cell tumors as a result of inactivation of the VHL
gene leading to overexpression of the hypoxia-inducible
factor (HIF), which induces the expression of a number of
angiogenesis-related factors.

The protein transcript of the VHL gene (pVHL) plays a
central role in the pathogenesis of clear cell RCC. In a
normoxic state, pVHL allows degradation of HIF. HIF-α is
responsible for inducing expression of genes, which produce
various ligands of membrane receptors associated with angio-
genesis and proliferation, such as VEGF, the platelet-derived
growth factor (PDGF), and the tumor growth factor (TGF-α).
While HIF is mostly active in hypoxic conditions, VHL-
defective RCC shows constitutive activation of HIF even in
oxygenated environments. pVHL complex inactivation by
mutation or loss of expression of the VHL gene causes intra-
cellular accumulation of HIF-α that stimulates the transcrip-
tion of genes regulating VEGF, PDGF, and TGF-α [2]. How-
ever, within the three variants of HIF, HIF-2α is a key feature

in the pathogenesis of RCC, with HIF1α and HIF3α playing
only minor roles [3].

Besides, a major stimulus of cancer angiogenesis is tissue
hypoxia via HIF. The mammalian target of rapamycin
(mTOR) pathway enhances the translation of HIF1α messen-
ger ribonucleic acid, thereby increasing the overall angiogenic
and vasculogenic effect although, as mentioned previously,
HIF1α playing only a secondary role in the majority of RCC.

Consequently, receptors for VEGF, PDGF, and mTOR
pathway are rational targets in the treatment of RCC [4–8].
The administration of targeted therapies, such as
bevacizumab, tyrosine kinase inhibitors (TKIs), and mTOR
inhibitors, is associated with significant clinical benefits in
patients with metastatic RCC (mRCC) (Fig. 1).

Antiangiogenic-targeted therapies are significantly active
in patients with mRCC. Overproduction of VEGF is a key
feature in this type of tumors, which results in the activation of
angiogenesis that explains the hypervascular nature of RCC.
Since 2006, new options for the treatment of mRCC have
included agents targeting tumor angiogenesis or pathways
mediating growth and proliferation. Among these agents are
TKIs, such as sunitinib, pazopanib, sorafenib, axitinib, or
tivozanib. They have a broad range of targets, including
VEGF and PDGF receptors, with some differences in affinity
and bioavailability between them. Although TKIs can lead to
shrinkage of the tumor, in most patients, a stabilization of the
disease is only obtained, according to the Response Evalua-
tion Criteria in Solid Tumors (RECIST). However, all these
agents have showed some clinical benefit in phase III clinical
trials, mainly in progression free survival (PFS) [9]. Different
drugs specifically target VEGF and VEGFR. Bevacizumab is
an antibody that exclusively targets VEGF, inhibiting the

Fig. 1 Relationship between
transduction pathways, tumor
hallmarks, and specific biologic
pathways targeted by therapies in
renal cancer. Akt is a serine-
threonine protein kinase, cKIT is
a proto-oncogene. EGFR
epidermal growth factor receptor,
HER2 human epidermal growth
factor receptor 2, HIF hypoxia-
inducible factor, mTOR
mammalian target of rapamycin,
PDGF platelet-derived growth
factor, PI3K phosphatidylinositol
3-kinase, TKIs tyrosine kinase
inhibitors, VEGF vascular
endothelial growth factor, VEGF/
PDGF receptors vascular
endothelial growth factor and
platelet-derived growth factor
receptors
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interactions of this ligand with all of the receptors to which it
binds. Several phase III trials have demonstrated significant
clinical benefit with the combination of bevacizumab plus
interferon (IFN) with respect to IFN as monotherapy in terms
of overall response rate and PFS but not in overall survival
(OS), probably due to cross-over or to the addition of other
targeted therapies [10, 11]. In addition, ramucirumab is an
antiangiogenic agent that inhibits VEGFR2, an important
receptor involved in tumor angiogenesis [12].

Regarding to mTOR inhibitors, two drugs are used nowa-
days in the management of mRCC: temsirolimus and evero-
limus. Temsirolimus is an intravenous mTOR inhibitor that
has showed a benefit in OS in first-line mRCC, in patients in
the poor prognosis group according to Motzer criteria [13].
Everolimus is another mTOR inhibitor that has demonstrated
superiority over placebo inmRCC patients progressing after at

least one previous TKI [14]. In spite of treatment efficacy in
patients treated with targeted therapies in most of cases, there
may not be significant reductions in tumor size. For this
reason, standard evaluation criteria based on tumor size, such
as RECIST, may not be the best for evaluating the effective-
ness of targeted drugs in patients with mRCC because they
suggest apparently low response rates that do not reflect
increased disease control they may cause and, consequently,
the benefit in terms of time to progression (TTP) [15].

In general, RECIST 1.1 provides a standardized and prac-
tical method to assess response to treatment and to define
disease progression in patients with solid tumors. However,
other criteria have been published with the aim to improve
response assessment in patients with renal cancer (Table 1). In
this regard, there is a change from a pure anatomical evalua-
tion of tumor burden, i.e., assessments based on changes in the

Table 1 Main criteria used to evaluate the response to treatment in patients with mRCC

Study Criteria CR PR SD PD

Therasse
et al. [81]

RECIST Disappearance
of all lesions

30 % reduction size No CR, PR, or PD 20 % increase size
No CR, PR or SD
documented beforeEisenhauer

et al. [24]
RECIST 1.1 Confirmation of response

required
only for trials with
response
as primary endpoint

Including <5 mm of
absolute increase

Van der
Veldt et al.
[30]

Choi (portal phase
assessment)

Disappearance of
all lesions and
no new lesions

≥10 % reduction size or
≥15 % reduction
attenuation

No CR, PR or PD.
No clinical
deterioration

≥10 % increase size. Not
meet PR by attenuation

Nathan et al.
[15]

Modified Choi (arterial
phase assessment)

10 % reduction size and
15 % reduction
attenuation

Smith et al.
[31]

SACT Favorable response, defined as no new lesions
and:

(a) ≥20 % reduction size or
(b) ≥10 % reduction size and ≥20 HU reduction
mean attenuation in half of non-lung target
lesions or

(c) ≥40 HU reduction mean attenuation in ≥1
non-lung target lesions

Indeterminate
response:

No favorable or
unfavorable
response

Unfavorable response:
(a) ≥20 % increase size or
(b) New metastases, marked central
fill-ina of a target lesion,
or new enhancement of a previous
homogeneously hypoattenuating
non-enhancing mass

Smith et al.
[32]

MASS (portal phase
assessment)

Favorable response, defined as no new lesions
and:

(a) ≥20 % reduction size or
(b) ≥1 predominantly solid enhancing lesions
with marked central necrosis or ≥40
HU reduction in attenuation

Unfavorable response:
(i) ≥20 % increase size, but nomarked

reduction in attenuation or
(ii) New metastases, marked central
fill-ina

of a target lesion, or new
enhancement
of a previous homogeneously
hypoattenuating
non-enhancing mass

Krajewski
et al. [33]

EPTIC Responders: decrease in size ≥10 % Non-responders: no decrease in size ≥10 %

CR complete response; EPTIC early posttherapy imaging changes; HU Hounsfield units; MASS morphology, attenuation, size, and structure; mRCC
metastatic renal cell carcinoma;NA not applicable; PD progressive disease; PR partial response; RECIST Response Evaluation Criteria in Solid Tumors;
SACT size and attenuation computed tomography; SD stable disease
aMarked central fill-in is defined as a subjective change frommarked central necrosis to complete or near complete central intratumoral enhancement on
contrast-enhanced computed tomography
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size of the tumor, to a qualitative evaluation based on contrast
enhancement of target lesions [16]. Antiangiogenic agents
often cause decreased tumor vascularity and necrosis, leading
to a reduction in the attenuation and enhancement of the
lesions, which should be determined by the implementation
of these novel criteria. Additionally, functional imaging tech-
niques seem to be sensitive methods for detecting clinically
relevant antiangiogenic drug-induced modifications in
mRCC. Among them, dynamic contrast enhanced (DCE)
imaging techniques, such as perfusion computed tomography
(CT), DCE-magnetic resonance imaging (DCE-MRI), and
DCE-ultrasound (DCE-US) have been demonstrated to more
accurately predict response to TKIs in patients with mRCC
[17–22] (Table 2). Lastly, clinicians must bear in mind that
patients with mRCC treated with targeted therapies may
achieve clinical benefits regardless the achievement of re-
sponse according to radiological criteria, i.e., RECIST. All

these features emphasize the need of additional approaches
for the evaluation of response to treatment in patients with
mRCC undergoing treatment with targeted therapies.

The EVALUATION project was initiated by two main
coordinators (one medical oncologist and one radiologist)
who suggested to a group of six national experts in the field
to issue a series of recommendations for optimizing the clin-
ical and radiological evaluation of response in patients with
mRCC treated with targeted drugs. These experts were in-
volved in the field of RCC for more than 5 years and treated at
least 15 new patients per year. A questionnaire consisting of
nine questions, divided into four sections, was prepared in a
national face-to-face working meeting that took place in May
2012. Subsequently, in four regional face-to-face working
meetings that took place in September 2012, the questionnaire
was evaluated by a group of eight different experts and an-
swered by consensus. Each regional meeting was coordinated

Table 2 Main functional and molecular imaging techniques available to evaluate the response to treatment in patients with mRCC

Imaging
technique

Basic principle of imaging Biological property and
commonly derived quantitative
imaging parameters

Pathophysiological correlation
of imaging findings

DCE-US Enhanced representation of the vasculature following the
administration of microbubbles

Tissue perfusion and vascularity:
–Blood flow
–Peak intensity
–Time to peak intensity
–Area under the curve

Based on blood volume and flow
Probably not related to microvessel
density

DCE-MRI Contrast average uptake rate in tissues, which is influenced by:
–Transfer rates
–Extracellular volume
–Plasma volume fraction

Tissue perfusion and vascularity:
–Initial area under gadolinium
curve

–Transfer and rate constants
–Leakage space fraction
–Fractional plasma volume

Vessel density
Vascular permeability
Perfusion
Tissue cell fraction
Plasma volume

DCE-CT Changes in CT density, following the administration of
iodinated contrast agent

Tissue perfusion and vascularity:
–Relative blood volume
–Relative blood flow
–Mean transit time

Vessel density
Vascular permeability
Perfusion

DW-MRI Measurements of local water diffusibility Thermal displacement of water
molecules:

–Apparent diffusion coefficient

Tissue architecture:
–Cell density
–Cell membrane integrity
–Extracellular space tortuosity
–Necrosis

PET imaging Depends on the metabolic pathway that needs to be studied:
(−18)F-FDG-PET
(18)F-FDG enters the cell via glucose transporters,
phosphorylated by HK and then trapped within the cell

–FLT-PET
Upon internalization, FLT is monophosphorylated by
thymidine kinase 1 (TK1), resulting in intracellular trapping
without DNA incorporation

–RGD-PET
Integrins are heterodimeric transmembrane glycoproteins
consisting of different α- and β-subunits, which play
an important role cell–cell and cell–matrix interactions

Increased glucose utilization in
tumor cells:

–Standardized uptake value
(SUV)

Increased proliferation of tumor
cells

–Standardized uptake value
(SUV)

Increased expression of αvβ3
integrins in tumor
angiogenesis

–Standardized uptake value
(SUV)

Expression of membrane
glucose transporters Glut-1 and
Glut-3, increased HK activity and
decreased levels of G-6-Pase

Activity of cytosolic thymidine
kinase 1, incorporation into newly
synthesized DNA

Integrin αvβ3 is a key player in
tumor angiogenesis by facilitating
endothelial migration

(18)F-FDG-PET 18F-fluorodeoxyglucose-positron emission tomography, DCE-CT dynamic contrast-enhanced computed tomography, DCE-MRI
dynamic contrast-enhanced magnetic resonance imaging, DCE-US dynamic contrast-enhanced ultrasound, DW-MRI diffusion-weighted magnetic
resonance imaging, FLT fluorothymidine, G-6-Pase glucose-6-phosphatase, HK hexokinase, mRCC metastatic renal cell cancer
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by 2 national experts or coordinators, and involved 6 addi-
tional regional experts, making a total of 32 specialists who
participated. The contribution by radiologists and medical
oncologists was equal at every step of the project. Moreover,
radiologists and medical oncologists were generally matched
in pairs as they were working at the same hospital and were in
fact the responsible physicians for diagnosing and treating
patients with mRCC at the same hospital. Once the answers
from each regional meeting were collected by national ex-
perts, they met again in October 2012 along with project
coordinators to construct the final consensus for each of the
original nine questions and to provide the most relevant bib-
liography that supported their agreed statements.

This article is divided into four different sections, and its
purpose is to provide the best recommendations from current-
ly available scientific evidence on the nine questions initially
formulated.

Evaluation criteria for treatment response in mRCC

Should the response to treatment of targeted drugs be assessed
in a way that is different from classical cytotoxic agents?

In 1981, on the initiative of the World Health Organization
(WHO), Miller et al. [23] proposed uniform criteria for
reporting response, recurrence, and disease-free interval, as
well as the grading of acute and subacute toxicity, in the
treatment of cancer. The WHO criteria were widely used until
2000, when RECISTwere first published and adopted for the
assessment of treatment response in patients with cancer. In
2009, a new version of RECIST, namely, RECIST 1.1, was
published with the aim of resolving certain questions and
issues raised following the use of the first version [24].

Nowadays, radiologists and oncologists agree that RECIST
1.1 are the standard criteria for the radiological evaluation of
response in patients treated with classical chemotherapy
agents. This has been supported by both clinical practice and
clinical research. As a general rule, tumor response to treat-
ment according to RECIST usually translates as better patient
outcome in terms of TTP and/or OS in patients with cancer.
However, this correlation is not always observed. This has
been supported by results of a meta-analysis carried out by
Buyse et al. [25] on individual data from 3791 patients with
metastatic colorectal cancer treated with fluoropyrimidines. In
addition, response rates are not invariably true surrogates for
clinical benefit in patients with cancer [26]. A true surrogate
should reflect the full effect of treatment benefits on patients
and there is no evidence that response rate does this. Thus, it is
important to highlight that some patients with apparently
nonresponding tumors may nonetheless experience benefit
due to oncology therapy.

At present, two of the treatments most frequently adminis-
tered to patients with mRCC are TKIs and mTOR inhibitors.
As it has been mentioned above, the effect of these two
therapies is mainly based on targeting proangiogenic factors,
such as PDGFR, VEGFR, and HIF. TKIs and mTOR inhibi-
tors induce early and extensive necrosis yet without a signif-
icant decrease in tumor size [22, 27–29]. These considerations
suggest that RECIST 1.1 is inadequate for the assessment of
efficacy in patients treated with targeted drugs.

Based on these findings, this panel of experts recommends
that response evaluation in patients with mRCC treated with
these drugs should have a different approach from that taken
with classical chemotherapy agents. In the same way, the
evaluation of response to treatment with targeted drugs in
mRCC should not be only based on the changes in the size
of the lesion.

Which criteria should be used to evaluate the response
to treatment in patients with mRCC?

Although RECIST 1.1 is a basic tool in the evaluation of
response to treatment in oncology, there is a need for tumor
response criteria better adapted to molecular targeted therapy-
related changes (Table 1).

The Choi criteria were first developed for the evaluation of
response in patients with gastrointestinal stromal tumors treat-
ed with imatinib because RECIST tended to underestimate
imatinib-induced tumor response in this setting. The Choi
criteria take into account changes in tumor attenuation, which
can be detected through contrast-enhanced computed tomog-
raphy (CECT) scans and reflect tumor density. With regard to
patients with mRCC, van der Veldt et al. [30] carried out a
comparison between the Choi criteria and RECIST in 55
patients treated with sunitinib. In the first evaluation of re-
sponse to treatment carried out in this trial, partial response
(PR) according to the Choi criteria defined a significantly
larger population of patients with greater treatment benefit in
terms of PFS and OS than RECIST (p<0.001 for both).
However, when only patients with PR and stable disease
(SD) ≥12 weeks were considered, the predictive value of
RECIST was substantially increased. The reliability of the
Choi criteria is particularly limited in the assessment of pa-
tients presenting lesions <15 mm or with heterogeneous or
poor-enhanced lesions at baseline CT. Hence, the Choi criteria
would be useful in the assessment of patients with mRCC
undergoing treatment with sunitinib. However, the use of
these criteria does not change the management of this popu-
lation compared to RECIST evaluation (Fig. 2).

A retrospective study carried out by Nathan et al. [15]
compared the response to treatment according to RECIST,
Choi, and modified Choi criteria (also named Nathan criteria)
and correlated with TTP in 20 patients with mRCC treated
with either sunitinib or cediranib. Images obtained through

Targ Oncol (2014) 9:9–24 13



CECT scans were analyzed. Results revealed that neither
response defined by RECIST nor response defined by con-
ventional Choi criteria correlated with TTP in these patients.
However, the detection of changes in both size and enhance-
ment of arterial perfusion in patients with mRCC treated with
a TKI better predicted the outcome of these patients than
standard RECIST or Choi criteria.

In another retrospective study carried out by Smith et al.
[31], 53 patients with mRCC were treated with the
antiangiogenic agents sorafenib or sunitinib. An evaluation
of changes in both tumor size and attenuation, as well as the
detection of unique patterns of contrast enhancement through
CECT scan, were the objectives of this study. Data obtained
from this study were used to develop the Size and Attenuation
Computed Tomography (SACT) criteria. The evaluation of
response to therapy was then compared using three imaging
criteria, namely, RECIST, modified Choi/Nathan, and SACT
criteria. Response according to the assessment of imaging
techniques was correlated with TTP and disease-specific sur-
vival. According to SACTcriteria, a favorable response with a
sensitivity of 75 % and a specificity of 100 % was found in
patients with PFS >250 days, in comparison with a sensitivity
and a specificity of 16 and 100 %, respectively, for RECIST,
and of 93 and 44 %, respectively, for modified Choi criteria.
Objectively measuring changes in both tumor size and atten-
uation of the lesions shown on the first CECT scan after
treatment initiation with an antiangiogenic targeted agent con-
siderably improved assessment of response in patients with

mRCC. However, due to the small size of the study population
analyzed, further research was warranted.

Smith et al. [32] attempted to correct some of the deficien-
cies observed in SACT criteria and to simplify them. These
improvements led to the development of Mass, Attenuation,
Size and Structure (MASS) criteria, which take into account
changes in lesion size, attenuation, and internal structure. CT
exams were evaluated on routine portal venous phase. Indeed,
the importance of marked decreased attenuation (a decreased
in attenuation of 40 HU or greater in one or more than one
predominantly solid enhancing lesions), marked central ne-
crosis (>50 %), and size changes in early tumor response
assessment was confirmed. These results, together with other
findings associated with tumor progression such as the ap-
pearance of new metastases and a marked central filling (new
enhancement in a previously nonenhancing mass with homo-
geneous low attenuation), were included into the MASS
criteria. According to theMASS criteria, response to treatment
is divided into three categories, namely, favorable, indetermi-
nate, and unfavorable response. These three categories differ
significantly from one another with respect to TTP (p<
0.0001, log-rank test) and disease-specific survival (p<
0.0001, log-rank test). In addition, standard CECT examina-
tions of 84 patients with mRCC treated with a TKI were
retrospectively evaluated using MASS, RECIST, SACT, and
modified Choi criteria. According to the MASS criteria, a
favorable response with a sensitivity of 86 % and a specificity
of 100 % in identifying patients with a good clinical outcome

Fig. 2 Evaluation of tumoral response with RECIST 1.1 and MASS
criteria in metastatic renal cancer with antiangiogenic therapy. Serial
computed tomography (CT) scanning corresponding to a metastatic
deposit: basal CT image (a) and CT images 1 month (b) and 2 months
(c) following the administration of sunitinib. Comparison based on the
longest diameter and density values in Hounsfield units (HU). Based on
RECIST, CT exam performed 1 month following therapy correlated to
progressive disease. However, in this case, increased diameter was sec-
ondary to extensive hemorrhagic necrosis due to antiangiogenic

treatment. Although this was a nonenhancing lesion (when comparing
enhanced to unenhanced scans—not showed), little decrease in median
tumor density (from 61 to 49HU)was due to the presence of hemorrhagic
changes. These findings would be considered a favorable response ac-
cording to MASS criteria. Two months posttherapy, partial response may
be considered with a decreasing size. Besides, there was a decreasing
median tumor density (from 49 to 34HU). However, new solid enhancing
areas (arrowheads) in a previous homogeneously nonenhancing mass
represent unfavorable response with SACT or MASS criteria
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was found, i.e., patients with PFS >250 days, in comparison
with 17 % (p<0.03) sensitivity and 100 % specificity for a PR
according to RECIST. Hence, theMASS criteria seem tomore
accurately predict response than RECIST, SACT, and modi-
fied Choi criteria in metastatic target lesions and might better
predict disease outcome in these patients.

In some of the previously described studies, a key aspect in
the evaluation of response to treatment with antiangiogenic
therapies in mRCC is the early determination of whether these
agents are effective in patients or not. A retrospective study
carried out in 70 patients with mRCC treated with an
antiangiogenic agent showed that, according to the Early
Posttherapy Imaging Changes (EPTIC) criteria [33], a reduc-
tion in the sum of the longest unidimensional diameter of the
tumor of 10 % obtained in the first CT scan after treatment
initiation, performed approximately 1–2 months after therapy
initiation, could be defined as an early PR, which could
identify patients who would subsequently achieve a longer
treatment benefit.

Typically, most abdominal imaging is performed during the
portal venous phase. However, multiphasic CT scans are
sometimes performed on other types of high-vascular tumors
to improve radiologists' ability to consistently and reproduc-
ibly measure these lesions. An evaluation of the arterial phase
is required to allow radiologists, not only to display all the
lesions present but also to detect modifications in tumor
vascularity. Patients with mRCC develop hypervascular
metastases, some of which can only be identified through
a CT scan carried out over the arterial phase of enhance-
ment. Therefore, an implementation of a biphasic CT
technique, comprising the arterial phase in thorax and
superior abdomen, as well as the portal phase of en-
hancement in abdomen–pelvis is advisable in patients
with mRCC [34–36]. This proposal is also supported
by modified Choi criteria [15].

In summary, over the last decades, the assessment of re-
sponse to treatment in patients with mRCC has been carried
out using RECIST as the primary criteria. Available data
supported the implementation of RECIST 1.1 not only in
clinical research but also in clinical practice. However, both
sets of RECIST criteria have some limitations in the evalua-
tion of patients treated with molecular targeted therapies.
These therapies apparently lead to disease stabilization rather
than to substantial tumor regression. Such limitations in
RECISTcriteria have encouraged that, in addition to RECIST,
complementary data based on imaging findings should be
considered. In this sense, patients with more highly vascular
renal tumors have beneficial outcome when treated with
VEGF pathway inhibitors. Pretreatment evaluation of tumor
enhancement or parameters obtained using functional imaging
techniques (such as K trans or blood flow/volume) show prom-
ising as predictive and/or prognostic indicators [37]. Beside
this, different studies have shown strong statistical

relationships between early changes (4–16 weeks after the
initiation of the therapy) in imaging-based data (size, density
in Hounsfield units, or functional parameters) and clinical
outcome in mRCCs treated with antiangiogenic therapy [30,
31, 33, 37]. Based on these data, this panel of experts recom-
mends that response assessment in patients with mRCC treat-
ed with targeted therapies should include an early vascular
response evaluation and that changes in size, density, or
functional imaging-based parameters for target lesions should
be reported.

Response to treatment, clinical benefit, and survival
in mRCC

Do patients with mRCC who achieve disease stabilization
benefit from treatment?

Antiangiogenic agents rarely achieve a reduction of 30 % in
the sum of the longest diameters (SLD) of target lesions
required for an objective response according to RECIST.
Nonetheless, these drugs have demonstrated improvements
in terms of PFS. In a study carried out in 334 patients with
mRCC treated with sunitinib [38]. Thiam et al. determined a
threshold of treatment evaluation that best reflected the out-
come of these patients. Thresholds from −45 % to +10 % in
tumor size modification were tested and correlated with treat-
ment efficacy in terms of PFS. In this study, a variation of
−10 % in the SLD identified patients with mRCC accurately
and rapidly benefiting from their treatment with sunitinib.
This evidence is also supported by the retrospective analysis
performed on data from the RECORD-1 trial, a phase III trial
comparing response to treatment in 416 patients with mRCC
treated with everolimus or placebo, who had previously
progressed to an antiangiogenic therapy with sunitinib or
sorafenib. A series of tumor response thresholds [39], deter-
mined by the highest reduction in the SLD of target lesions,
was correlated with significant improvements in terms of PFS.
This analysis demonstrated that a reduction ≥5 % in SLD is a
better predictor of benefit in terms of PFS than objective
response according to RECIST.

In summary, disease stabilization is frequently observed in
patients with mRCC treated with an antiangiogenic agent.
Moreover, this outcome often leads to an extension in terms
of TTP and PFS. Based on this, this panel of experts considers
that disease stabilization should be regarded as a treatment
benefit. In line with this, patients with mRCC presenting
disease symptoms may demonstrate clinical improvement
after antiangiogenic therapy initiation, even if no response
according to RECIST has been demonstrated. In these pa-
tients, clinical improvement should be regarded as a clinical
response to treatment.
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Should the achievement of a response be the main objective
of the treatment given to patients with mRCC?

In spite of the fact that patients may achieve benefits regard-
less of the response achieved according to radiological
criteria, there is some evidence that correlates radiological
response with benefits in clinical outcomes such as PFS. This
evidence was supported, as previously mentioned, by Thiam
et al. [38], who showed that small reductions in tumor size
also translate into benefits in terms of PFS. Tumor vascularity
is also a potential predictor of treatment outcome in patients
with mRCC treated with antiangiogenic agents such as suni-
tinib or sorafenib. In addition, contrast enhancement of tumors
determined by CT scans is also significantly correlated with
microvascular density and treatment outcomes as Han et al.
[21] demonstrated in a study of 46 patients with mRCC
receiving antiangiogenic treatment. In this retrospective anal-
ysis, tumor enhancement was significantly associated with
benefits in terms of time to size reduction (p=0.03) and PFS
(p=0.028).

The definition of response according to Choi criteria takes
into account not only a reduction in tumor size but also a
decrease in tumor attenuation. Van der Veldt et al. [30] com-
pared RECIST and Choi criteria and demonstrated that both
were helpful for predicting treatment outcomes in patients
with mRCC receiving sunitinib. However, it is important to
note that response to treatment according to imaging criteria
also means a reduction in tumor size that enables patients to
undergo resection. Another important aspect is the assumption
that patients presenting early disease progression must not
have obtained treatment benefit, so that clinicians are able to
carry out an early treatment modification. Lastly, there is a
general agreement about the fact that the main objective in the
evaluation of the response for an individual oncology drug is
to bring forward the benefit in terms of PFS, which should be
also reflected in terms of OS. However, for patients with
mRCC receiving successive treatment lines, the translation
of benefits in terms of PFS into benefits in terms of OS is
not always achieved.

Based on all these considerations, this panel of experts
agrees that improvements in quality of life, and secondary in
PFS and OS, are the main objectives of treatment administra-
tion in patients with mRCC.

Are there any laboratory parameters or clinical features
that may anticipate disease progression in a patient
who has achieved SD?

Over the last years, one of the main goals of research in
oncology has been to identify clinical features and laboratory
parameters with prognostic value. In fact, some of them
provide classifications that may enable clinicians to choose
the optimal treatment for every patient. Prognostic

classifications have been developed in several clinical trials
with patients withmRCC. In one of these trials, a retrospective
study analyzing data of 670 patients with mRCC, five prog-
nostic factors were identified and a model of prognostic strat-
ification was then developed [40]. Thus, prior to treatment,
some features were recognized to be associated with a shorter
survival, namely, low Karnofsky performance status, low
hemoglobin levels, high serum calcium, time from diagnosis
to treatment initiation, and an absence of prior nephrectomy.
Based on these features, three risk groups were established,
which were separated by steps of 6 months or more in terms of
OS (Motzer criteria). Heng and colleagues [41] subsequently
proposed a new prognostic classification, analyzing only data
from patients treated with new drugs. These risk categories are
currently being used in the context of clinical trials, and also in
clinical practice.

In a retrospective analysis of an international database with
3,748 patients with mRCC, the International Kidney Cancer
Working Group identified nine prognostic factors and devel-
oped a validated model for survival based on them [42].
Factors contributing to the prognostic index were treatment,
performance status, number of metastatic sites, time from
diagnosis to treatment initiation, pretreatment hemoglobin
levels, white blood count, as well as lactate dehydrogenase
(LDH), alkaline phosphatase and serum calcium levels. As a
result, a model was devised that divided patients among three
risk groups that were later validated using an independent data
set of 645 patients treated with a TKI [42].

These and other prognostic factors may indicate disease
progression, but there is general agreement that no validated
risk factor can reliably determine disease progression. These
biomarkers do not have enough supporting evidence to enable
clinicians to carry out a treatment modification or a treatment
withdrawal in an individual patient. As an example, serum
levels of LDH are a biomarker for guiding clinicians in terms
of treatment choice. Serum LDH is an enzyme involved in the
mammalian target of rapamycin complex 1 (mTORC1) and in
the process of tumor hypoxia and necrosis. High serum levels
of LDH are related to poor prognosis in patients with cancer.
With the aim of testing this biomarker as a prognostic and a
predictive factor, Armstrong et al. [43] retrospectively evalu-
ated pretreatment and posttreatment serum LDH in 404 poor-
risk patients with mRCC treated with temsirolimus. Serum
levels of LDH were demonstrated to have a prognostic and
predictive value as a biomarker of benefits in terms of OS in
this population treated with an mTORC1 inhibitor. Nonethe-
less, further research is warranted to confirm these results.
However, it is now generally recognized that no treatment
modification should be decided based only on abnormal lab-
oratory values, with the exception of those attributable to
toxicity associated with the oncology treatment. On the whole,
when radiological and clinical data are considered in an indi-
vidual patient, it is usually accepted that clinical data are more
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relevant than radiological data in the decision to withdraw or
maintain an oncology treatment.

Based on these data, this panel of experts agrees that there
is no laboratory parameter or clinical feature according to
which disease progression may be predicted in patients with
mRCC. However, some alterations in the clinical symptoms
of the patient may indicate disease progression. Nonetheless,
clinical symptoms should be correlated with radiological data
before taking any decision on treatment for each individual
patient.

Baseline evaluation and follow-up strategies in patients
with mRCC

Is the radiological evaluation of response to treatment
standardized by consistent response criteria throughout patient
follow-up?

Tumor response evaluation is based on changes in the number
and size of primary or secondary target lesions [44]. The
reliability of these evaluations depends on the quality of the
comparative radiological measurements of the target lesions.
Thus, potential bias may arise due to the absence of standard-
ization in the imaging technique used during assessment. The
absence of standardization can involve aspects such as the
phase of enhancement (arterial or portal) evaluated using the
CT scan, volume and flow of the contrast injected to the
patient for the correct imaging evaluation, poor selection of
target lesions during the baseline evaluation, and inaccurate
measurements of these lesions. Therefore, a thorough ap-
proach is essential in each tumor response evaluation in order
to avoid bias and obtain accurate results. On the other hand,
some essential patient information is necessary for radiolo-
gists to obtain an optimal response evaluation in patients with
mRCC. This information should include the name or type of
drug administered to the patient, treatment initiation date, data
regarding the best response achieved with the current therapy,
as well as the date of treatment modification, if applicable.

One of the key requirements in the evaluation of response
to treatment using RECIST 1.1 is the selection of target lesions
[24]. According to these criteria, target lesions should be
decided during the baseline evaluation of the patient and only
these target lesions should be subsequently followed up. One
potential limitation in the implementation of RECIST 1.1 is to
include the primary tumor as one of the target lesions, consid-
ering that there is a disproportionate effect of large renal
tumors relative to their metastases in the results of the evalu-
ation of response to treatment by RECIST 1.1 [45]. Addition-
ally, it is important to highlight that, to date, no definite
frequency and duration of the whole evaluation process have
been established for patients with mRCC [35].

Imaging follow-up protocols should take into account sev-
eral clinical scenarios. As a general rule, an imaging evalua-
tion should be done prior to treatment initiation. Subsequent
evaluations, every 3 months, should be performed in the
thorax, abdomen, and pelvic regions, as well as additional
assessments in brain, skeleton, etc. as required, depending on
the symptoms of each individual patient. Nonetheless, in the
era of molecular targeted therapy, newer cancer- and therapy-
specific criteria will play an important role in the personaliza-
tion of cancer care [46]. This task should be carried out by
multidisciplinary teams, in which radiologists and oncologists
play a major role. Although there are few publications on how
these specialists should apply medical practice in this setting
[47, 48], it is generally recognized that multidisciplinary teams
represent an improvement in terms of communication, coor-
dination, and decision making among specialists, which en-
ables clinicians to accomplish personalized treatment plans
according to tumor type, biomarkers, and other patient
features.

Radiologists should complete their evaluation according to
RECIST 1.1 with the addition of other useful data in their
report, such as modifications in the radiological density of the
lesions, necrosis >50 %, or the presence of new enhancement
in a previously homogeneously hypoattenuating
nonenhancing mass.

In this regard, this panel of experts supports the need to
develop a basic template for reporting results of the evaluation
of response to treatment using CT scan in patients with
mRCC. Selection criteria for both, target lesions and target
lymph nodes, will be consistent in each baseline evaluation.
Therefore, the template should include the main characteris-
tics of the lesions and lymph nodes, as well as delimitations of
size, diameter length, and number of targeted lesions. Addi-
tionally, the template needs to include the sum of diameters of
all target lesions. With regard to the follow-up evaluations,
this form has to specify the need of using RECIST 1.1 [24],
although this panel of experts highlights the necessity of
performing determinations of changes in the enhancement of
target lesions also, according to MASS or Nathan criteria [15,
32].

Finally, functional and molecular imaging techniques may
be useful tools for the assessment of response to targeted
therapies. However, their implementation may lead not only
to more accuracy but also to an increased complexity in this
process [49]. Based on these, this panel of experts agrees that
radiologists and oncologists involved in the diagnosis and
treatment of patients with mRCC should have a wide knowl-
edge of the specific characteristics of mRCC, as well as on the
individual effects that each targeted therapy has on these
patients, because these drugs are modifying the paradigm of
the evaluation of tumor response in this setting. Specialists
should also be updated in terms of new treatment evaluation
criteria and their implementation in the evaluation of response
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to treatment in patients with mRCC. In addition, the standard-
ization of a common language to be used among specialists,
especially with the purpose of comparing the results of mul-
ticenter clinical trials, is a pending issue that should be ad-
dressed soon [50, 51].

How often should patients with mRCC be evaluated for tumor
response by imaging techniques? Are there any patients
requiring more frequent evaluations?

Progress in genetics and oncology has expanded the array of
therapies for patients with mRCC, significantly improving
their outcomes. Imaging techniques play a primary role in
the evaluation of response to treatment in this setting [52].
According to RECIST 1.1, frequency of tumor reevaluation
should be protocol specific and adapted to the type and
schedule of treatment. As a general rule, an evaluation of
response to treatment should be performed every three cycles
of treatment. However, for those patients treated with suniti-
nib, assessments every two cycles are more appropriate. On
the other hand, the effect of radiation on patients during the
implementation of imaging techniques is a relevant issue.
Therefore, optimizing the use of radiation is an aspect to be
considered when determining the requirement of an additional
evaluation for an individual patient. There is a general rule on
this matter for keeping radiation as low as reasonably achiev-
able (ALARA criterion) for each evaluation of treatment
response [53].

Another relevant aspect is that a first follow-up scan per-
formed approximately 1 month after the initiation of therapy
enables clinicians to distinguish between patients who are
refractory to a particular therapy and those who achieve a
good response and prognosis according to EPTIC criteria
[33]. Patients with mRCC who develop toxicity from
their first treatment administration can also benefit from
an early first evaluation aimed at determining whether a
treatment modification is convenient for them. Patients
require an additional evaluation of response to treatment
when disease progression is suspected, based on modi-
fications of some clinical features. In contrast, a longer
period between evaluations of response to treatment
should be considered in patients considered long-term
survivors or those who have not shown modifications in
their clinical features or who have presented SD in
several subsequent evaluations.

Taking into account these considerations, this panel of
experts concludes that there is a general consensus on the
convenience of scheduling treatment response evaluations
every 3 months in patients with mRCC. However, this general
rule should be tailored to the individual clinical features of
each patient, such as clinical deterioration and toxicity among
others.

During the evaluation of treatment response, should images
from the last evaluation be compared with the immediately
previous one or with those from all previous evaluations,
including the baseline evaluation?

To assess objective response to treatment or disease progres-
sion, it is necessary to estimate the overall tumor burden at
baseline and compare it with subsequent measurements. There
is a general agreement among clinicians about the necessity of
implementing RECIST 1.1 accurately regarding this issue
[24]. In addition, it is recommended that, during the base-
line imaging evaluation of the patient, target lesions
should be clearly defined and identified. In subsequent
treatment response evaluations, this panel of experts
agrees that it should be enough to compare the latest
tumor images with those obtained in the immediately
previous assessment when the result of the evaluation is
clear enough. In case of doubt, comparisons should be
established between images of as many evaluations as
required with the purpose of detecting slight changes in
the size of the target lesions. Detection of slight changes
could enable clinicians to establish a disease progression
or a response to treatment in a patient with mRCC. In
addition, RECIST 1.1 requires the comparison of tumor
images from the latest evaluation with images of one or
more previous evaluations of response to treatment, de-
pending on the features of each individual patient.

Novel imaging techniques to evaluate the response
to treatment in mRCC

Do novel imaging techniques have a real value
in the evaluation of response to treatment in patients
with mRCC?

Novel functional and molecular imaging techniques may be
useful tools in the evaluation of patients with cancer (Table 2).
Several trials have assessed the role of these techniques in the
evaluation of treatment response in patients with mRCC treat-
edwith antiangiogenic agents, as well as their ability to predict
patients' outcomes [20–22, 43, 54–58]. One of the main
negative aspects associated with functional and molecular
imaging techniques is the pending issue of their standardiza-
tion in terms of use and acquisition for the clinical practice
[49]. Research has been carried out with this purpose and also
with the aim of optimizing the use of functional and molecular
techniques in the context of clinical trials and daily clinical
practice [49, 59–62], and CT perfusion certainly fulfills the
criteria necessary for being considered a robust response
biomarker [62, 63]. Unfortunately, there is not sufficient stan-
dardization or scientific evidence to abandon anatomical as-
sessment of tumor burden. However, specific vascular
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parameters such as flow velocity, relative vascular volume,
and relative blood flow rate can be quantified by DCE-US
[61]. In addition, DCE-CT parameters may be considered as
surrogates for physiological and molecular processes under-
lying tumor angiogenesis [62, 64].

Moreover, consensus guidelines have been developed,
which aim to promote a broader application of DCE-CT in
the evaluation of tumor vascularity. According to these guide-
lines, tumor angiogenesis can be robustly assessed by DCE-
CT (Fig. 3). Perfusion CT is one of the most useful functional

Fig. 3 Patient with mRCC
treated with antiangiogenic
therapy. a A 48-year-old man
with a clear cell renal cancer
(arrowheads) and a metastatic
deposit in the left adrenal gland
(arrow) in the pretreatment
period. Conventional computed
tomography (CT) image and
perfusion CT parametric maps
corresponding to blood flow
(BF), blood volume (BV), and
permeability-surface (PS) area
product. Perfusion CT allows for
a quantitative evaluation of tumor
angiogenesis. Values of
functional parameters in the
adrenal metastasis were BF=
182 ml/min/100 g, BV=21 mil/
100 g, and PS=27 ml/min/100 g.
b Perfusion CT evaluation
13 days posttherapy with
sunitinib in the same patient.
Conventional CT image and
perfusion CT parametric maps
corresponding to BF, BV, and PS
area product show early marked
decrease in the values of
functional parameters of the
metastatic deposit (BF=76 ml/
min/100 g, BV=7.1 ml/100 g, and
PS=18 ml/min/100 g)
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techniques in renal cancer. Perfusion CT is a feasible tech-
nique to assess tissue perfusion parameters in patients with
mRCC, which correlate positively with microvascular density
and may reflect angiogenesis of renal cancer [65]. Perfusion
CT also correlates to tumor aggressiveness. Perfusion fraction
and blood volume values are significantly higher in high-
grade mRCC than in low-grade mRCC [66]. Besides, perfu-
sion CTmay have a prognostic value inmRCC. In this setting,
patients with tumors with high blood flow at baseline appear
to have a shorter PFS (or worse prognosis). Finally, perfusion
CT may be a tool for predicting response to antiangiogenic
therapy. Fournier et al. [20] reported that baseline perfusion
CT parameters were higher in responder patients to
antiangiogenic therapy.

DCE-MRI has become an important means for the analysis
of how new therapies affect tumor vasculature, either as a
direct target or indirectly [60]. Hence, DCE-MRI together
with pharmacokinetic models is an appropriate approach for
the assessment of response to novel treatments in this setting.

Besides, imaging techniques such as diffusion weighted-
MRI (DW-MRI) allow clinicians to assess the thermally driv-
en motion of water in tissues [67]. There are several micro-
scopic organizational features that affect tissue water diffusiv-
ity, including cell density, extracellular space tortuosity, integ-
rity of cellular membranes, tissue organization (e.g., glandular
formation), and tissue perfusion. However, the basic biologi-
cal premise of DW-MRI technique is that malignant tissues
present, in general, high cellular density with more cellular
membranes per volume unit, so that water diffusion is more
impeded in tumors than in benign/normal tissues. Using DW-
MRI, radiologists may obtain quantitative images of the dif-
fusion, the apparent diffusion coefficient (ADC). In this set-
ting, DW-MRI may show ADC changes, which may predict
response to treatment [68]. Discrete reductions of ADC values
have been described with antivascular therapies, but increased
ADC is observed if there is significant tumor necrosis caused
by the antivascular treatment. However, there is still a scarce
experience with the use of DW-MRI in the evaluation of renal
cancer response to therapy [69–71]. Finally, recent technolog-
ic advances have enabled the development of whole-body
DW imaging. The clinical utility of whole-body MRI in
patients with RCC is limited. The main advantage of whole-
body MRI is its high diagnostic accuracy for musculoskeletal
metastases [72].

2-[18F]fluoro-2-deoxy-D-glucose ([18F]FDG) PET has a
limited role in the evaluation of RCC because this tumor
usually shows a low glucose metabolism activity. However,
when RCC is [18F]FDG avid, PET may have a prognostic
value and can be applied to monitor response evaluation of
targeted therapies [56, 73, 74]. In these patients, the maximum
standardized uptake value (SUVmax) correlated with de-
creased survival [56]. Besides, there was a decrease in the
maximum standardized uptake value (SUVmax) after the first

treatment cycle [74]. However, data seem to be contradictory,
and Kayani et al. [56] reported that metabolic response at
4 weeks was not predictive of patient's outcome, but metabolic
progression (i.e., increase in SUVmax) at week 16 did correlate
with inferior outcomes.

Additional PET radiotracers should continue to be evalu-
ated to obtain the best biological readout. In this setting, Liu
et al. have evaluated early changes in proliferation after suni-
tinib treatment in mRCC using a thymidine analogue. These
authors evidenced that a change in SUV total at week 4
appeared to be associated with the degree of tumor response
seen on the first disease assessment scan. Beside this, a pro-
liferative increase in the target lesions during therapy with-
drawal was seen in all patients [75]. Integrins play an impor-
tant role in cell–cell and cell–matrix interactions. Between
them, integrin αvβ3 presents a key role in tumor angiogenesis
by facilitating endothelial cell migration. The pentapeptide
cyclo (–Arg–Gly–Asp–DPhe–Val–) (RGD) has been devel-
oped for the evaluation of αvβ3 expression based on its high
affinity and selectivity for these integrins [76]. This radiotrac-
er seems to be promising in the evaluation of angiogenesis
[77], but its use in RCC has been limited [78].

Finally, several targeted drugs have been radiolabeled as
PET tracers, including [89Zr]bevacizumab and [18F] suniti-
nib [79, 80]. These specific PET tracers may provide a unique
opportunity for personalized treatment planning.

Based on these data, this panel of experts agrees that there
are several promising novel techniques for the assessment of
response to treatment in patients with mRCC treated with
targeted therapies; however, DCE imaging techniques and
PET seem to be the most promising technique in mRCC.
Functional and molecular imaging techniques provide contin-
uous quantitative evaluation parameters to overcome the in-
herent limitations of the rigid categories of RECIST 1.1.
Nonetheless, at present, the real value of these techniques is
still to be defined. Their obvious complexity, which is mainly
due to their limited implementation in the evaluation of re-
sponse to treatment in this setting, as well as the pending
matter of their standardization are the main reasons why, to
date, these novel techniques have not achieved relevance in
the clinical practice.

Future challenges

In this paper, a series of recommendations on certain issues
has been proposed in the light of the currently available
scientific evidence and the expertise of the panel, with the
intention of providing guidance to clinicians to improve the
clinical and radiological evaluation of response to treatment in
patients with mRCC treated with targeted drugs. However,
there are several other issues that have not been addressed, but
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these will be further clarified in the near future, and are
mentioned below.

One of the most important issues from a clinical point of
view is the need for a consensus to define a patient with
mRCC as a “slow progressor.” Although it is generally rec-
ognized that patients known as “slow progressors” are usually
obtaining a clinical benefit from their current treatment, there
is also a growing need among oncologists to establish a
boundary in terms of tumor growth speed in order to carry
out a treatment change. This limit in terms of tumor growth
should differentiate between those patients who obtain a clin-
ical benefit from their antiangiogenic treatment, in spite of the
fact that an increase in tumor size is observed, and those who
do not. Therefore, if slow disease progression is observed in a
patient with mRCC while maintaining a substantial clinical
benefit derived from treatment, it does not necessarily imply a
treatment modification, but it requires an individualized eval-
uation of the patient.

Another pending issue is an analysis of the effectiveness of
resection of the primary tumor in patients with mRCC. De-
spite the fact that tumor resection improves the outcome of
patients treated with antiangiogenic agents, treatment efficacy
has been only demonstrated in those resected patients who
have also been treated with cytokines, i.e., interleukin-2 or
interferon. With the purpose of demonstrating the efficacy of
antiangiogenic agents in resected patients, two outstanding
ongoing clinical trials are evaluating the role of nephrectomy,
following the development of these novel agents
(CARMENA-ClinicalTrials.gov Identifier: NCT00930033;
EORTC SURTIME-ClinicalTrials .gov Identi f ier :
NCT01099423).

The effectiveness of an antiangiogenic treatment in patients
with mRCC presenting either an unresectable primary tumor
or unresectable large metastases is another pending issue. The
value of neadjuvant therapy in locally advanced or metastatic
disease needs to be established. On the other hand, clinicians
must be aware of the imaging modifications associated with
the administration of each antiangiogenic agent, with the
purpose of optimizing the evaluation of response to treatment
in this setting. Lastly, paradoxical response, which is very
frequent in patients with RCC, is a subject still under discus-
sion. Paradoxical response does not represent a unique type of
response, but several types, and its management should be
approached on an individual basis.
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