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Abstract
The introduction of targeted therapy for the treatment of advanced renal cell carcinoma (RCC) has improved the outcome 
of these patients in the last decade. However, many patients still relapse. The aim of this consensus study was to establish 
common recommendations about the best treatment options in patients with RCC. A two-round Delphi methodology was 
used. A total of 25 statements were submitted to a panel of 30 specialists. If consensus was not obtained in the first round a 
second and last round was performed. Agreement was achieved for 19 of the proposed 25 statements (76%). When making 
a decision about the treatment option, considering the efficiency and response rate to previous treatment, drug’s toxicity and 
the patients’ clinical features are very relevant.
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Introduction

Kidney cancer accounts for 3.7% of all new cases of cancer, 
and it is among the 10 most common cancers in both women 
and men [1]. From all renal tumors, clear-renal cell carci-
noma (RCC) is the most common subtype, comprising 85% 
of all kidney tumors with approximately 116,000 related 
deaths per year worldwide [2]. Up to 30% of RCC patients 
are metastatic at diagnosis and around 20% of patients 
with initially localized disease experience recurrence [3, 
4]. When patients are diagnosed early and the tumor is 
localized, after a partial or radical nephrectomy the 5-year 

survival rate is about 93%. But when metastatic, the 5-year 
survival rate drops sharply to 10–20% [4].

Over the last ten to fifteen years, a better understanding of 
the underlying biology of the tumor has allowed the identi-
fication of relevant molecular pathways implicated in RCC. 
This has led to the development of targeted therapies that 
have improved the outcome of RCC patients [5]. One of the 
main oncogenic events is the inactivation of the von Hippel-
Lindau (VHL) gene, which results in the aberrant activation 
of the vascular endothelial growth factor (VEGF) [6]. Also, 
mTOR is usually upregulated in this disease [7]. And finally 
there is the special immune microenvironment that is com-
monly hyperinfiltrated in these patients. The third therapeu-
tic strategy aims to strengthen patient’s immune system to 
target tumor cells [8]. Molecularly directed therapies have 
replaced the cytokine-based previous strategies. The most 
used first-line options are the antiangiogenic tyrosine kinase 
inhibitors (TKIs) sunitinib and pazopanib [9]. The second-
line options available have increased in the past recent years 
giving the clinicians the possibility of further personalizing 
the treatment based on the patients features. The options 
available are cabozantinib, nivolumab, axitinib, and the 
combination of the antiangiogenic TKI lenvatinib and the 
mTOR inhibitor everolimus [4, 10, 11].

Therefore, the introduction of antiangiogenic and targeted 
therapies has gradually improved the outcome of advanced 
RCC [4]. However, despite this improvement, advanced 
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RCC continues to be associated with a relatively poor prog-
nosis and the management of advanced RCC remains a 
clinical challenge [2, 12]. Members of the Spanish Society 
of Medical Oncology working in the treatment and care of 
patients with advanced RCC are aware of this difficulty they 
face in a daily basis, and therefore, they have decided to 
perform this Delphi survey. The aim of the current work was 
to conduct a consensus study on medical decisions regard-
ing the best therapeutic options in patients diagnosed with 
RCC, providing a tool to select the right treatment option 
for each patient.

Materials and methods

Expert panel selection

A scientific committee consisting of five experts was formed. 
These experts are oncologist from Instituto Valenciano de 
Oncología, Clinica Universidad de Navarra, Hospital Uni-
versitario 12 de Octubre, Hospital Universitario Clinic 
de Barcelona, and Vall d’Hebron University Hospital and 
Institute of Oncology. To create the expert panel, a total 
of 30 members were selected by the scientific committee 
considering their experience and knowledge in the field of 
RCC. These panelists are medical oncologists from different 
hospitals in Spain. All the participants have at least 10 years 
of experience in the management of RCC, and they treat at 
least 15 new patients per year.

Study design

The goal of the Delphi method is to transform individual 
opinions into an expert group consensus [13]. In this study, 
a two-round Delphi method was used as the consensus 
method, following the RAND/UCLA recommendations 
[14, 15]. The goals of the study and the consensus design 
were first discussed face-to-face in a brainstorming exercise. 
After a bibliographic search 25 items were written down 
for further evaluation. Each statement reflected the current 
situation regarding treatment options for advanced RCC. 
Twenty-five statements were agreed on in 4 differentiated 
areas: second-line treatment options based on efficacy and 
response to previous treatment (7 items), second-line treat-
ment options based on toxicity (6 items), treatment options 
based on patient’s clinical features (7 items), and future 
treatment options (5 items).

Afterward the statements were sent to the expert panelists 
for online evaluation and vote. According to the agreement 
level, a nine-point ordinal scale was assessed to evaluate 
each of the items, being 1 full disagreement and 9 full agree-
ment. The responses were organized into three groups: 1–3 
were considered as disagreement, 4–6 were considered as 

neither agreement nor disagreement, and 7–9 were consid-
ered as agreement. If a statement did not reach consensus, 
it was reevaluated in the second and last rounds, rephras-
ing the statement if needed to avoid ambiguity. Between 
the two rounds, the panelists were notified with the detailed 
responses from the first round. Those panelists who did not 
reply in the first round were not included in the second.

Analytical methodology

Achieving consensus is very important during the Delphi 
process, even though definitions of consensus vary widely 
among different studies. In the current study, it was con-
sidered that consensus was obtained if the median of the 
answers was more than 7 and less than 3, if less than a third 
of the panelists voted out of range and if the interquartile 
range (IQR) was less than 4.

The results are reflected in Tables 1, 2, 3, and 4, where the 
median of the responses of the panelists, the IQR, the degree 
of agreement among the panelists, and the final results are 
collected. The degree of agreement describes the percentage 
of panelists who voted within the median range, based on 
the three categories described in the experimental design: 
1–3; 4–6; 7–9.

Results

A total of 30 Spanish medical oncologists with a wide expe-
rience in RCC were initially included as panelists to perform 
the Delphi study. After the first round, 23 (76.7%) panelists 
voted the statements and therefore they were included in 
the second round. Finally, 21 (70%) panelists answered the 
second round.

A total of 25 statements about four well-differentiated 
topics were evaluated, 7 items regarding second-line treat-
ment options based on efficacy and response to previous 
treatment, 6 items regarding the best second-line treatment 
options based on toxicity, 7 items based on the best treat-
ment options depending on patient’s clinical features, and 5 
items about future treatment options.

In the first round 18 out of 25 statements reached consen-
sus, hence panelists did not agree in 7 items: 2 items related 
to the first topic, 2 items related to the second topic, and 3 
items related to the third topic (Tables 1, 2, 3). The second 
and last rounds were performed in order to obtain consensus 
in these 7 statements. After the second round only 1 out of 
7 items reached consensus, included in the first topic about 
the best second-line treatment options based on efficacy and 
response to previous treatment (Table 1). Therefore, at the 
end of the study a consensus was obtained for 19 out of 25 
statements (76%).
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Discussion

In RCC, the selection of the best therapeutic approach 
depends on the physician’s criteria. Despite the fact that in 
the recent years immunotherapy and targeted therapy have 
improved patients’ 5-year overall survival the election of 
the most appropriate treatment remains a challenge [3, 16]. 

Therefore, it is important to review the best available alter-
natives and evaluate the grade of agreement the experts com-
mittee can reach about them. In order to provide the best 
treatment options for each patient, the scientific committee 
created 4 categories to discuss about: (i) second-line thera-
peutic options based on the efficacy and response to previous 
treatment; (ii) second-line therapeutic options based on the 

Table 1   Section I results: second-line therapeutic options based on the efficacy and response to previous treatment

IQR interquartile range

Statements Median (IQR) Agreement (%) Final results

1. Nivolumab increases overall survival in patients with advanced RCC previously 
treated with antiangiogenic drugs and it is considered one of the main therapeutic 
alternatives to treat these patients

9 (9–9) 100.0 First-round agreement

2. Nivolumab increases overall survival in patients with RCC regardless of the 
response time to previous treatment with tyrosine kinase inhibitors (TKIs)

9 (8–9) 100.0 First-round agreement

3. Cabozantinib increases overall survival in patients with RCC previously treated 
with antiangiogenic drugs and it constitutes the other most relevant alternative for 
the treatment of these patients

9 (9–9) 100.0 First-round agreement

4. Cabozantinib increases overall survival in patients with RCC regardless of the 
response time to previous treatment with TKIs

8 (8–9) 95.7 First-round agreement

5. The combination of lenvatinib with everolimus increases the overall survival com-
pared to everolimus alone, according to data from a randomized phase II study (vs 
nivolumab and cabozantinib data from phase III studies). Therefore, the level of 
evidence of this combination strategy is not comparable to nivolumab or cabozan-
tinib to recommend it in the second line of treatment

7 (6–9) 63.6 No agreement

6. The TKIs axitinib and sorafenib, and the mTOR inhibitor everolimus have not 
demonstrated to increase overall survival after antiangiogenic therapy; therefore, 
they are not treatments to be chosen before nivolumab and cabozantinib

8 (7–9) 90.9 Second-round agreement

7. At this time, there is a lack of valid biomarkers to select the most appropriate 
treatment for each patient. No direct comparisons between PD1 or PDL1 blocking 
therapy and TKIs that improve overall survival in previously treated RCC patients 
have been made

9 (9–9) 100.0 First-round agreement

Table 2   Section II results: second-line therapeutic options based on the toxicity

IQR interquartile range

Statements Median (IQR) Agreement (%) Final results

8. In the choice of treatment, it is elementary to consider the toxicity profile of each 
option

9 (8–9) 100.0 First-round agreement

9. Serious side effects are less frequent in patients treated with nivolumab than in those 
treated with everolimus or cabozantinib; thus, nivolumab may be the most appropri-
ate option as a second-line treatment in patients with metastatic RCC; especially in 
patients with prior toxicity to TKI or in patients presenting comorbidities that will 
determine the continuation with TKIs (previous coronary or thromboembolic events, 
congestive heart failure)

8 (6–9) 73.9 First-round agreement

10. It is important to be able to reduce the dose of the treatment in order to manage the 
side effects associated with it

6 (5–7) 40.9 No agreement

11. Treatment with oral TKIs may be more comfortable for the patient than the intrave-
nous administration of the drug

7 (7–9) 87.0 First-round agreement

12. The comfort, knowledge and management of possible side effects associated with 
TKI treatment comparing to new drugs with immunotherapy could be decisive in the 
treatment selection by the clinician

6 (4–8) 31.8 No agreement

13. The new treatment options with immunotherapy could present side effects that 
would suppose the training of the clinician in the handling and use of them

9 (8–9) 95.7 First-round agreement
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toxicity of the drug; (iii) therapeutic options based on the 
patient’s clinical features; and (iv) future treatment options.

Second‑line therapeutic options depending 
on the effectiveness and response to previous 
treatment

Regarding this Sect. 100% of the panelists agreed on that 
nivolumab increases overall survival in patients with 

advanced RCC previously treated with antiangiogenic 
drugs, being considered one of the best alternatives to treat 
these patients. Furthermore, the highest overall survival in 
patients with nivolumab treatment was maintained regard-
less of the duration of the first-line therapy [11, 17]. Hence, 
the benefit in overall survival is not dependent on duration 
of response to the previous treatment with TKIs. Nivolumab 
is a human IgG4 monoclonal antibody that acts like a Pro-
grammed death-1 (PD-1) immune checkpoint inhibitor [16]. 

Table 3   Section III results: treatment selection based on the clinical features of the patient

IQR interquartile range

Statements Median (IQR) Agreement (%) Final results

14. The medical history or comorbidities of patients with metastatic RCC will deter-
mine their treatment selection

8 (7–8) 82.6 First-round agreement

15. Patients with a history of autoimmune disease, active infections (e.g., hepatitis 
virus or human immunodeficiency virus), organ transplantation, or chronic treatment 
with corticosteroids are not optimal candidates for nivolumab; thus, cabozantinib may 
be the best treatment option

9 (8–9) 87.0 First-round agreement

16. In patients with a history of autoimmune disease, active infections (e.g., hepatitis 
virus or human immunodeficiency virus), organ transplantation, chronic treatment 
with corticosteroids, and non-candidates for cabozantinib axitinib can be considered 
the best treatment, although it has not shown benefit in terms of overall survival

8 (7–9) 87.0 First-round agreement

17. In patients with difficult-to-control hypertension, severe prior intolerance to TKI, 
heart disease, chronic diarrhea, malabsorption, or difficulty in taking oral treatments, 
nivolumab would be the best treatment option

8 (8–9) 87.0 First-round agreement

18. In patients with difficult-to-control hypertension, severe prior intolerance to TKI, 
heart disease, chronic diarrhea, malabsorption, or difficulty in taking oral treatments 
and not candidates to receive nivolumab, everolimus should be considered as the best 
treatment option

7 (5–8) 59.1 No agreement

19. Age alone is not a factor that allows to select a treatment; however, given the 
greatest safety profile of nivolumab, this could be a good treatment option in elderly 
patients

7 (5–8) 54.5 No agreement

20. Patients with liver and/or bone disease appear to benefit more from cabozantinib 
than from nivolumab; hence, in patients with these characteristics, cabozantinib 
should be considered

7 (6–8) 63.6 No agreement

Table 4   Section VI results: future treatment directions (líneas futuras de tratamiento)

IQR interquartile range

Statements Median (IQR) Agreement (%) Final results

21. Based on the results of the CHECKMATE-214 study, the combination treatment 
with nivolumab and ipilimumab is a new first-line treatment option of RCC patients

9 (8–9) 100.0 First-round agreement

22. According to the results of the CHECKMATE-214 study, the combination of 
nivolumab and ipilimumab appears to be the treatment of choice in patients with 
PDL-1 + tumors with intermediate and high-risk category tumors, although the 
results of the overall survival analysis (HR 0.73) show a presumable benefit in the 
PDL-1 negative group (a longer follow-up is pending to reach the necessary events)

8 (7–9) 91.3 First-round agreement

23. The results of further first-line studies can make the combination of immunother-
apy and antiangiogenic agents, the treatment of choice

9 (7–9) 87.0 First-round agreement

24. Based on data from the CHECKMATE-214 study and if different first-line studies 
with immunotherapy, with or without antiangiogenic agents, are positive, we could 
consider TKIs as second-line treatment

8 (7–9) 82.6 First-round agreement

25. Performing biopsies after tumor progression would permit to study the appearance 
of novel resistance mechanisms

9 (7–9) 91.3 First-round agreement
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PD-1 receptor, expressed on activated T-cells, binds to the 
ligands PD-L1 and PD-L2 inhibiting T-cell activation and 
suppressing the antitumor immune response [16, 18]. PD-L1 
is upregulated in different tumors, including RCC where its 
expression is associated with a poor prognosis [16, 19]. 
Motzer et al. performed a randomized phase III study includ-
ing 821 patients with advanced RCC, previously treated with 
one or two regimens of antiangiogenic therapy, where they 
compared nivolumab with everolimus, an oral protein kinase 
inhibitor of mTOR approved by the FDA and the EMA for 
the treatment of different tumors, including advanced RCC 
[11, 20]. Indeed nivolumab entailed a 5.4-month benefit in 
overall survival (25.0 months vs 19.6 months, p = 0.002) 
and an increase in the response rate (25% vs 5%, p < 0.001) 
even though these results were found to be independent of 
the PD-L1 expression [11].

The panelists also agreed on that cabozantinib increases 
overall survival in patients with advanced RCC previously 
treated with antiangiogenic drugs (100%), independently of 
the time of response to the previous TKI therapy (95.7%). 
Cabozantinib is a small-molecule TKI targeting VEGFR 
along with MET and AXL [21]. A phase III trial performed 
by Choueri et al. compared the use of cabozantinib and the 
use of everolimus in 658 patients diagnosed with advanced 
RCC and previously treated with antiangiogenic therapy 
[22]. Cabozantinib produced an increase in the median 
event-free survival (7.4 months vs 3.8 months) and in the 
objective response rate compared to everolimus (21% vs 5%, 
p < 0.001). The final analysis confirmed that cabozantinib 
increases overall survival compared to everolimus in a sta-
tistically significant manner (21.4 months vs 16.5 months, 
p = 0.00026) [10].

In 2015 Motzer et al. published the data of a randomized 
phase II study where everolimus, lenvatinib, and the com-
bination of everolimus and lenvatinib were compared [23]. 
Lenvatinib is an oral TKI that targets VEGFR1-3 together 
with FGFR, PDGFRα, RET, and KIT [23]. The study 
included 153 patients diagnosed with advanced or meta-
static RCC previously treated with antiangiogenic therapy. 
The objective response rate for the combination of everoli-
mus and lenvatinib was 43% compared to 6% for everolimus 
alone (p < 0.001) and 27% for lenvatinib alone (p = 0.0067). 
The median event-free survival was 14.6 months in the 
patients treated with the combination therapy compared to 
5.5 months when using everolimus alone (p = 0.005) or to 
7.4 when using lenvatinib alone (not statistically significant). 
The median overall survival was 25.5 months when using the 
combination of everolimus and lenvatinib, 15.4% when treat-
ing with everolimus as a single agent (p = 0.024) and 19.1% 
when treating with lenvatinib as a single agent (not statis-
tically significant) [23]. In 2016 Motzer and collaborators 
updated the data of this study performing an independent 
radiologic review [24]. Regarding the objective responses, 

these were achieved by 35% of the patients treated with the 
combination of lenvatinib and everolimus [95% CI 22–50] 
and by 39% of the patients treated with lenvatinib alone 
[95% CI 25–53; p < 0·0001]). None of the patients treated 
with everolimus alone achieved the objective responses 
[95% CI 0–7; p < 0·0001] [24]. When updated, the median 
progression-free survival in the group treated with the com-
bination of lenvatinib and everolimus was 12·8 months (95% 
CI 7·4–17·5) compared to 5·6 months (3·6–9·3) when treat-
ing with everolimus, and 9·0 months (5·6–10·2) when using 
lenvatinib [24]. Despite the promising results, this is a phase 
II study, whereas the results for nivolumab and cabozantinib 
were originated from phase III clinical studies. However, 
the panelists did not agree on the related statement and con-
sensus was not reached after two rounds. The TKIs axitinib 
and sorafenib and the mTOR inhibitor everolimus have not 
demonstrated to improve overall survival after previous 
antiangiogenic therapy. Therefore, unless tolerance issues 
appear, nivolumab or cabozantinib has been proposed to be 
the preferred treatment options [25–29].

Finally, there is a lack of direct comparisons between the 
PD-1 immune checkpoint inhibitors and the oral TKIs that 
increase overall survival in previously treated RCC patients. 
Currently there are no valid biomarkers available to select 
the most appropriate treatment for each patient. Therefore, 
it would be recommended that the decisions to select the 
appropriate second-line therapeutic option should be guided 
by the toxicity of the drug and the clinical characteristics of 
the patients.

Second‑line therapeutic options depending 
on the toxicity of the drug

In order to decide the second-line therapeutic strategy of 
patients with metastatic RCC, the expert panelists agreed on 
the importance of considering the toxicity and the associated 
side effects of the drug when making a decision about the 
drug to use in each case (100%). Also, the distinct admin-
istration procedures of the drugs could be a decisive factor 
for the clinician to decide the treatment option considering 
the age of the patient, the distance between home and the 
hospital, different comorbidities, etc. Thus, 87% of the pan-
elists agreed on the consideration that the oral treatment is 
more comfortable for the patient than intravenous adminis-
tration of the drug. Nevertheless, the development of new 
schedules, in which nivolumab is administered every four 
weeks, may improve the convenience of the administration 
of this drug [30].

Nivolumab and cabozantinib show different toxic-
ity profiles [10, 11], which should be taken in considera-
tion for treatment selection. This is especially relevant in 
patients with prior toxicity to TKI or in patients present-
ing comorbidities that will determine the continuation with 
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TKIs (previous coronary or thromboembolic events, con-
gestive heart failure). Consensus about this statement was 
obtained with the agreement of 73.9% of the panelists. In 
the METEOR study, there was a need to reduce the dose of 
cabozantinib in 62% of the patients [10, 22]. Immunother-
apy does not allow dose reductions, whereas this is possible 
with TKI therapy. Therefore, if a side effect appears during 
immunotherapy the suspension of the treatment would be 
mandatory, at least until the problem is solved. This could 
lead clinicians to consider the importance of being able to 
reduce the doses of the treatment to help manage the side 
effects associated with it. However, less than 41% of the 
panelists agreed on this statement and consensus was not 
reached after two rounds. Related to this, almost 96% of the 
experts agreed on that immunotherapy could present side 
effects making necessary the training of the clinician in the 
handling and use of them. The comfort and knowledge in 
the management of possible side effects associated with TKI 
treatment could be decisive to prioritize them to the immu-
notherapy; however, an agreement was not reached regarding 
this item (31.8%).

Therapeutic options depending on the patient’s 
clinical characteristics

The medical history or comorbidities of patients with 
metastatic RCC will determine their treatment selection 
(agreement achieved by 100% of the panelists). Occasion-
ally patients present comorbidities such as heart problems, 
hypertension, the need for anticoagulant treatment, or a 
deteriorated general condition (EGOG 2). In these cases, 
immunotherapy offers a better risk/benefit profile than oral 
TKIs. In the randomized phase III trial of nivolumab ver-
sus everolimus, less than 6% of the patients treated with 
nivolumab had an ECOG > 1 or a Karnofsky performance-
status score of less than 80%, both characteristics that meas-
ure the decay state of the patient [11]. The study analyzing 
the effectiveness of cabozantinib did not include patients 
with ECOG 2, all the patients had ECOG 0–1 (a Karnof-
sky performance-status score between 80–100%) [10]. In 
patients with ECOG 0–1 both nivolumab and cabozantinib 
demonstrated a clear benefit in survival. Since patients 
with ECOG 2 were not represented in the METEOR study, 
nivolumab could be considered an adequate option for them. 
Patients with hepatitis virus or human immunodeficiency 
virus were excluded from the clinical study with nivolumab, 
nevertheless clinical practice has demonstrated its safety 
in this population. Patients with a history of autoimmune 
disease, active infections, organ transplantation, or chronic 
treatment with corticosteroids are not optimal candidates for 
nivolumab, and thus, cabozantinib could be the preferred 
option. If these patients are non-candidates for cabozan-
tinib (e.g., ECOG2 patients), axitinib could be considered 

an alternative, even though there is no evidence of increased 
overall survival. Severe prior intolerance to TKI, patient 
intolerance to oral medication and/or the presence of gastro-
intestinal symptoms such as nausea or vomiting could favor 
the use of nivolumab. Also, certain patient comorbidities 
like poorly controlled cardiovascular disease could deter-
mine the use of nivolumab as the first option, e.g., uncon-
trolled hypertension. If patients with these characteristic are 
not candidates for nivolumab, everolimus was proposed as a 
suitable alternative. However, panelists did not agree on this 
issue, and therefore consensus was not achieved regarding 
the best treatment option for these cases (59.1%).

In the CheckMate 025 phase III randomized trial analyz-
ing nivolumab versus everolimus in patients with advanced 
RCC the age cutoff line was 65 years [11, 17]. Median 
overall survival for patients < 65 years was 26.7 months 
with nivolumab and 19.9  months with everolimus. In 
patients ≥ 65 years median overall survival was 23.6 months 
with nivolumab and 18.5 months with everolimus [17]. 
When classifying in three age groups, < 65 years; ≥ 65 to 
< 75 years; and ≥ 75 years, a survival benefit was observed 
in the first two groups when treating with nivolumab. How-
ever, in patients older than 75 years nivolumab did not show 
any survival benefit [11]. In the METEOR study, compar-
ing the use of cabozantinib and everolimus in patients with 
advanced RCC, the age cutoff was again 65 years and both 
groups of patients presented benefit in terms of overall sur-
vival and event-free survival [10, 22]. More clinical infor-
mation is needed in patients > 75 years of age treated with 
both therapies. Similarly, there is no data that favors the 
use of other treatment options (e.g., everolimus or axitinib) 
based on the age of the patient. Accordingly, age alone is 
not a factor that allows selecting a treatment, but, given the 
greatest safety profile of nivolumab, the preferred use of 
nivolumab in elderly patients has been proposed as a state-
ment to be voted in this Delphi study. Panelists did not agree 
in this statement (54.5%), and therefore, the choice of the 
best therapeutic option in elderly patients remains depending 
on the physician’s criteria, who would take into considera-
tion all the patient’s features to select the most appropriate 
therapeutic option.

In the METEOR trial, 23% of the patients treated with 
cabozantinib presented bone metastases, 27% presented 
liver metastases, 62% presented lung metastases, 62% pre-
sented lymph node metastases, and < 1% brain metastases 
[10]. In the CheckMate 025 study, the number of bone and 
liver metastases was smaller. Of the patients treated with 
nivolumab 19% presented bone metastases, 24% presented 
liver metastases and 68% presented lung metastases [11, 
17]. Subgroup analysis in both studies showed benefit in 
overall survival for all patients when treated with nivolumab 
or cabozantinib, as compared to everolimus. However, in 
patients with visceral and/or bone metastases, the overall 
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survival benefit appeared to be higher with cabozantinib 
than with nivolumab. Even though apparently patients with 
liver and/or bone disease would benefit more from cabozan-
tinib than from nivolumab a direct comparison of both drugs 
as second-line therapy is missing. Also, since all patients 
showed benefit from both treatments, the subgroup analyses 
are only hypothesis-generating and panelists did not achieve 
agreement on this issue (63.6%).

Future treatment options

A total of 5 statements were written down in this section and 
the panelists achieved consensus in all 5 of them in the first 
round. The recent CHECKMATE-214 phase III study has 
demonstrated that the combination of nivolumab and ipili-
mumab in patients with previously untreated intermediate 
and poor prognosis advanced RCC improves clinical out-
come when compared to sunitinib, the current standard drug 
reference [31]. Ipilimumab is a fully human anti-CTLA-4 
monoclonal antibody. It blocks the CTLA-4, a negative 
T-cell regulator, and thus, it increases the immune response 
to tumor cells [32]. Based on these results, the combination 
treatment with nivolumab and ipilimumab should be a new 
first-line treatment option of advanced RCC patients with 
intermediate and poor prognosis and 100% of the panelists 
agreed on this statement. According to the results of the 
CHECKMATE-214 study, the combination of nivolumab 
and ipilimumab appears to be the treatment of choice in 
patients with PDL-1 + tumors with intermediate and high-
risk category tumors. Moreover, the results of the overall 
survival analysis (HR 0.73) also show a presumable benefit 
in the PDL-1 negative group [31]. Probably there will be 
a need to consider additional combination therapies. The 
results of further first-line phase III studies can make the 
combination of immunotherapy and antiangiogenic agents 
the treatment of choice. Based on data from the CHECK-
MATE-214 study and if different first-line studies with 
immunotherapy, with or without antiangiogenic agents, are 
positive, TKIs could be considered as second-line treatment. 
Yet, a recent phase II study showed that cabozantinib was 
superior to sunitinib as first-line treatment of advanced RCC 
[33].

Conclusions

In summary, the results of this Delphi survey about the treat-
ment of RCC seek an agreement on the available first and 
second line therapeutic protocols. This study has analyzed 
the different options based on the efficiency and response 
rate to previous treatment, the toxicity of the drug and the 
clinical characteristics of the patients. There are new studies 

with promising results, and the approval of new therapies is 
to be expected. To establish general criteria that allow the 
selection of the right drug to the right patient at the right 
time obtaining a biopsy of each tumor progression will be 
necessary to further investigate the underlying biology of 
the tumor at each stage.

Acknowledgements  Authors would like to acknowledge their contri-
bution to the participating panelists who have voted the statements 
following the Delphi methodology: Ignacio Durán, Emilio Esteban, 
Javier Puente, Isabel Chirivella, Aránzazu González del Alba, Nuria 
Láinez, Xavier Garcia del Muro, Pablo Maroto, Julio Lambea, Enrique 
González Billalabeitia, Marilo Torregrosa, Carmen Santander, Alvaro 
Pinto, Mª José Juan, Enrique Gallardo, Sergio Vázquez, Mª José Mén-
dez Vidal, Juan Francisco Rodríguez, Jesús García Donas, Alejo Rod-
ríguez-Vida, Begoña Pérez-Valderrama, Martín Lázaro, Ignacio Peláez. 
The authors would like to acknowledge Dr. Pablo Rivas and Dr. Idoia 
Garcia who provided medical writing support on behalf of Springer 
Healthcare, with funding from Bristol Myers Squibb.

Funding  Bristol-Myers Squibb promoted and financed this study with-
out participating in its design, analysis of data, or preparation of the 
manuscript.

Compliance with ethical standards 

Conflict of interest  Authors declare no conflicts of interest regarding 
this study.

References

	 1.	 Siegel RL, Miller KD, Jemal A. Cancer statistics. CA Cancer J 
Clin. 2017;2017;67:7–30. https​://doi.org/10.3322/caac.21387​.

	 2.	 Barata PC, Rini BI. Treatment of renal cell carcinoma: current 
status and future directions. CA Cancer J Clin. 2017;67:507–24. 
https​://doi.org/10.3322/caac.21411​.

	 3.	 Sanfrancesco JM, Cheng L. Complexity of the genomic landscape 
of renal cell carcinoma: implications for targeted therapy and pre-
cision immuno-oncology. Crit Rev Oncol Hematol. 2017;119:23–
8. https​://doi.org/10.1016/j.critr​evonc​.2017.09.011.

	 4.	 Tannir NM, Pal SK, Atkins MB. Second-line treatment land-
scape for renal cell carcinoma: a comprehensive review. Oncol-
ogist. 2018;23:540–55. https​://doi.org/10.1634/theon​colog​
ist.2017-0534.

	 5.	 Osorio JC, Motzer RJ, Voss MH. Optimizing treatment 
approaches in advanced renal cancer. Oncology (Williston Park). 
2017;31:919–26.

	 6.	 Kaelin WG Jr. The von Hippel-Lindau tumour suppressor protein: 
O2 sensing and cancer. Nat Rev Cancer. 2008;8:865–73. https​://
doi.org/10.1038/nrc25​02.

	 7.	 Battelli C, Cho DC. mTOR inhibitors in renal cell carcinoma. 
Therapy. 2011;8:359–67.

	 8.	 Carlo MI, Voss MH, Motzer RJ. Checkpoint inhibitors and 
other novel immunotherapies for advanced renal cell carcinoma. 
Nat Rev Urol. 2016;13:420–31. https​://doi.org/10.1038/nruro​
l.2016.103.

	 9.	 Choueiri TK, Motzer RJ. Systemic therapy for metastatic renal-
cell carcinoma. N Engl J Med. 2017;376:354–66. https​://doi.
org/10.1056/NEJMr​a1601​333.

	10.	 Choueiri TK, Escudier B, Powles T, Tannir NM, Mainwaring PN, 
Rini BI, et al. Cabozantinib versus everolimus in advanced renal 

https://doi.org/10.3322/caac.21387
https://doi.org/10.3322/caac.21411
https://doi.org/10.1016/j.critrevonc.2017.09.011
https://doi.org/10.1634/theoncologist.2017-0534
https://doi.org/10.1634/theoncologist.2017-0534
https://doi.org/10.1038/nrc2502
https://doi.org/10.1038/nrc2502
https://doi.org/10.1038/nrurol.2016.103
https://doi.org/10.1038/nrurol.2016.103
https://doi.org/10.1056/NEJMra1601333
https://doi.org/10.1056/NEJMra1601333


	 Medical Oncology (2019) 36:29

1 3

29  Page 8 of 8

cell carcinoma (METEOR): final results from a randomised, open-
label, phase 3 trial. Lancet Oncol. 2016;17:917–27. https​://doi.
org/10.1016/S1470​-2045(16)30175​-9.

	11.	 Motzer RJ, Escudier B, McDermott DF, George S, Hammers HJ, 
Srinivas S. et al.. Nivolumab versus everolimus in advanced renal-
cell carcinoma. N Engl J Med. 2015;373:1803–13. https​://doi.
org/10.1056/NEJMo​a1510​665.

	12.	 Kouba EJ, Eble JN, Simper N, Grignon DJ, Wang M, Zhang S, 
et al. High fidelity of driver chromosomal alterations among pri-
mary and metastatic renal cell carcinomas: implications for tumor 
clonal evolution and treatment. Mod Pathol. 2016;29:1347–57. 
https​://doi.org/10.1038/modpa​thol.2016.133.

	13.	 Diamond IR, Grant RC, Feldman BM, Pencharz PB, Ling SC, 
Moore AM, et al. Defining consensus: a systematic review rec-
ommends methodologic criteria for reporting of Delphi studies. J 
Clin Epidemiol. 2014;67(4):401–9. https​://doi.org/10.1016/j.jclin​
epi.2013.12.002.

	14.	 Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, 
Lazaro P, et al. The RAND/UCLA appropriateness method user’s 
manual. Santa Monica: RAND Corporation; 2001. https​://www.
rand.org/pubs/monog​raph_repor​ts/MR126​9.html.

	15.	 Jones J, Hunter D. Consensus methods for medical and health 
services research. BMJ. 1995;311:376–80.

	16.	 Chaudhari PB. Nivolumab—Pearls of evidence. Indian J Med Pae-
diatr Oncol. 2017;38:520–5. https​://doi.org/10.4103/ijmpo​.ijmpo​
_193_16.

	17.	 Escudier B, Sharma P, McDermott DF, George S, Hammers HJ, 
Srinivas S, et al. CheckMate 025 randomized phase 3 study: out-
comes by key baseline factors and prior therapy for nivolumab 
versus everolimus in advanced renal cell carcinoma. Eur Urol. 
2017;72:962–71. https​://doi.org/10.1016/j.eurur​o.2017.02.010.

	18.	 Hamid O, Carvajal RD. Anti-programmed death-1 and anti-
programmed death-ligand 1 antibodies in cancer therapy. Expert 
Opin Biol Ther. 2013;13:847–61. https​://doi.org/10.1517/14712​
598.2013.77083​6.

	19.	 Thompson RH, Kuntz SM, Leibovich BC, Dong H, Lohse CM, 
Webster WS, et al. Tumor B7-H1 is associated with poor prog-
nosis in renal cell carcinoma patients with long-term follow-up. 
Cancer Res. 2006;66:3381–5. https​://doi.org/10.1158/0008-5472.
CAN-05-4303.

	20.	 Hasskarl J. Everolimus. Recent Results Cancer Res. 
2014;201:373–92. https​://doi.org/10.1007/978-3-642-54490​
-3_23.

	21.	 Yakes FM, Chen J, Tan J, Yamaguchi K, Shi Y, Yu P, et al. 
Cabozantinib (XL184), a novel MET and VEGFR2 inhibi-
tor, simultaneously suppresses metastasis, angiogenesis, and 
tumor growth. Mol Cancer Ther. 2011;10:2298–308. https​://doi.
org/10.1158/1535-7163.MCT-11-0264.

	22.	 Choueiri TK, Escudier B, Powles T, Mainwaring PN, Rini BI, 
Donskov F, et al. Cabozantinib versus everolimus in advanced 
renal-cell carcinoma. N Engl J Med. 2015;373:1814–23. https​://
doi.org/10.1056/NEJMo​a1510​016.

	23.	 Motzer RJ, Hutson TE, Glen H, Michaelson MD, Molina A, Eisen 
T, et al. Lenvatinib, everolimus, and the combination in patients 
with metastatic renal cell carcinoma: a randomised, phase 2, 

open-label, multicentre trial. Lancet Oncol. 2015;16:1473–82. 
https​://doi.org/10.1016/S1470​-2045(15)00290​-9.

	24.	 Motzer RJ, Hutson TE, Ren M, Dutcus C, Larkin J. Independent 
assessment of lenvatinib plus everolimus in patients with meta-
static renal cell carcinoma. Lancet Oncol. 2016;17(1):e4–5. https​
://doi.org/10.1016/S1470​-2045(15)00543​-4.

	25.	 Escudier B, Eisen T, Stadler WM, Szczylik C, Oudard S, Siebels 
M, et al. Sorafenib in advanced clear-cell renal-cell carcinoma. N 
Engl J Med. 2007;356:125–34. https​://doi.org/10.1056/NEJMo​
a0606​55.

	26.	 Motzer RJ, Escudier B, Oudard S, Hutson TE, Porta C, Bracarda 
S, et al. Efficacy of everolimus in advanced renal cell carci-
noma: a double-blind, randomised, placebo-controlled phase III 
trial. Lancet. 2008;372:449–56. https​://doi.org/10.1016/S0140​
-6736(08)61039​-9.

	27.	 Rini BI, Escudier B, Tomczak P, Kaprin A, Szczylik C, Hutson 
TE, et al. Comparative effectiveness of axitinib versus sorafenib 
in advanced renal cell carcinoma (AXIS): a randomised phase 3 
trial. Lancet. 2011;378:1931–39. https​://doi.org/10.1016/S0140​
-6736(11)61613​-9.

	28.	 Cella D, Escudier B, Rini B, Chen C, Bhattacharyya H, Tarazi J, 
et al. Patient-reported outcomes for axitinib vs sorafenib in meta-
static renal cell carcinoma: phase III (AXIS) trial. Br J Cancer. 
2013;108:1571–8. https​://doi.org/10.1038/bjc.2013.145.

	29.	 Escudier B, Michaelson MD, Motzer RJ, Hutson TE, Clark JI, 
Lim HY, et al. Axitinib versus sorafenib in advanced renal cell 
carcinoma: subanalyses by prior therapy from a randomised 
phase III trial. Br J Cancer. 2014 Jun;10(12):2821–8. https​://doi.
org/10.1038/bjc.2014.244. 110) .

	30.	 Long GV, Tykodi SS, Schneider JG, Garbe C, Gravis G, Rashford 
M, et al. Assessment of nivolumab exposure and clinical safety of 
480 mg every 4 weeks flat-dosing schedule in patients with cancer. 
Ann Oncol. 2018;29(11):2208–13. https​://doi.org/10.1093/annon​
c/mdy40​8.

	31.	 Motzer RJ, Tannir NM, McDermott DF, Arén Frontera O, Meli-
char B, Choueiri TK, et al. Nivolumab plus ipilimumab ver-
sus sunitinib in advanced renal-cell carcinoma. N Engl J Med. 
2018;378:1277–90. https​://doi.org/10.1056/NEJMo​a1712​126.

	32.	 Weber J. Review: anti-CTLA-4 antibody ipilimumab: case stud-
ies of clinical response and immune-related adverse events. 
Oncologist. 2007;12:864–72. https​://doi.org/10.1634/theon​colog​
ist.12-7-864.

	33.	 Choueiri TK, Halabi S, Sanford BL, Hahn O, Michaelson MD, 
Walsh MK, et al. Cabozantinib versus sunitinib as initial tar-
geted therapy for patients with metastatic renal cell carcinoma 
of poor or intermediate risk: the alliance A031203 CABOSUN 
trial. J Clin Oncol. 2017;35(6):591–7. https​://doi.org/10.1200/
JCO.2016.70.7398.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/S1470-2045(16)30175-9
https://doi.org/10.1016/S1470-2045(16)30175-9
https://doi.org/10.1056/NEJMoa1510665
https://doi.org/10.1056/NEJMoa1510665
https://doi.org/10.1038/modpathol.2016.133
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://www.rand.org/pubs/monograph_reports/MR1269.html
https://www.rand.org/pubs/monograph_reports/MR1269.html
https://doi.org/10.4103/ijmpo.ijmpo_193_16
https://doi.org/10.4103/ijmpo.ijmpo_193_16
https://doi.org/10.1016/j.eururo.2017.02.010
https://doi.org/10.1517/14712598.2013.770836
https://doi.org/10.1517/14712598.2013.770836
https://doi.org/10.1158/0008-5472.CAN-05-4303
https://doi.org/10.1158/0008-5472.CAN-05-4303
https://doi.org/10.1007/978-3-642-54490-3_23
https://doi.org/10.1007/978-3-642-54490-3_23
https://doi.org/10.1158/1535-7163.MCT-11-0264
https://doi.org/10.1158/1535-7163.MCT-11-0264
https://doi.org/10.1056/NEJMoa1510016
https://doi.org/10.1056/NEJMoa1510016
https://doi.org/10.1016/S1470-2045(15)00290-9
https://doi.org/10.1016/S1470-2045(15)00543-4
https://doi.org/10.1016/S1470-2045(15)00543-4
https://doi.org/10.1056/NEJMoa060655
https://doi.org/10.1056/NEJMoa060655
https://doi.org/10.1016/S0140-6736(08)61039-9
https://doi.org/10.1016/S0140-6736(08)61039-9
https://doi.org/10.1016/S0140-6736(11)61613-9
https://doi.org/10.1016/S0140-6736(11)61613-9
https://doi.org/10.1038/bjc.2013.145
https://doi.org/10.1038/bjc.2014.244
https://doi.org/10.1038/bjc.2014.244
https://doi.org/10.1093/annonc/mdy408
https://doi.org/10.1093/annonc/mdy408
https://doi.org/10.1056/NEJMoa1712126
https://doi.org/10.1634/theoncologist.12-7-864
https://doi.org/10.1634/theoncologist.12-7-864
https://doi.org/10.1200/JCO.2016.70.7398
https://doi.org/10.1200/JCO.2016.70.7398

	Best treatment options for advanced renal cell carcinoma (RCC) patients: a Delphi consensus study
	Abstract
	Introduction
	Materials and methods
	Expert panel selection
	Study design
	Analytical methodology

	Results
	Discussion
	Second-line therapeutic options depending on the effectiveness and response to previous treatment
	Second-line therapeutic options depending on the toxicity of the drug
	Therapeutic options depending on the patient’s clinical characteristics
	Future treatment options

	Conclusions
	Acknowledgements 
	References


