
Abstract. Background/Aim: Immunotherapy with checkpoint
inhibitors is currently considered a cornerstone of metastatic
renal clear cell cancer (mRCC) therapy. Despite the general
improvement in the survival of patients with mRCC, there are
some clinical situations that have not been specifically
evaluated in clinical trials, such as the use of everolimus
before nivolumab. Patients and Methods: We performed a
retrospective analysis evaluating the efficacy of nivolumab in
the real-world setting, including a subset of patients with
previous mTOR inhibitor therapy. Results: From a total of 56
patients, 25 were pre-treated with everolimus before receiving
nivolumab. The overall progression-free survival (PFS),
overall survival (OS), and objective response rate were 10.3,
21.3 months, and 34%, respectively. There were no statistically
significant differences in patients who were or were not pre-
treated with everolimus. Conclusion: mRCC patients should

be treated with checkpoint inhibitors and prior use of mTOR
inhibitors should not be a definitive exclusion criterium.

Significant progress has been made in the treatment of
metastatic renal cell carcinoma (mRCC) during the last
decades. Currently available drugs for systemic therapy
include anti-VEGF multikinase inhibitors (sunitinib,
sorafenib, pazopanib, tivozanib or axitinib), cytokines
(interferon-α and interleukin-2), anti-VEGF antibody
(bevacizumab), and mTOR inhibitors (temsirolimus and
everolimus). This armamentarium has been recently
expanded by cabozantinib, lenvatinib, and the immune
checkpoint inhibitors (CPI) nivolumab, ipilimumab,
pembrolizumab, and avelumab.

Immunotherapy with CPI is currently considered a
cornerstone of mRCC front-line therapy. In addition,
nivolumab, an anti-PD-1 antibody, has proven its efficacy in
the second- and third-line therapy of mRCC in a randomised
phase III trial, CheckMate 025 (1). 

Despite the general improvement in survival of patients
with mRCC treated with CPI, there is notable variability in
therapeutic response, which is currently impossible to predict.
This is a burning question, and a big effort has been made in
search for predictive biomarkers that would predict patient
benefit, risk of toxicities, and guide combination approaches.

The currently used therapeutic approach in mRCC consists
of sequential or combination administration of active agents.
However, the data of large prospective trials usually do not
address the question of optimal treatment sequence, and few
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prospective trials have provided a head-to-head comparison
of treatment sequences. An example is the use of nivolumab
in patients who were previously treated with an mTOR
inhibitor (temsirolimus or everolimus). Although the
management of this clinical scenario has never been
specifically evaluated in prospective trials, a course of
immunotherapy is generally advised as a part of treatment
sequence in mRCC patients. Registry-based retrospective
studies can provide valuable information on various treatment
sequences that could not have been prospectively evaluated
in clinical trials. A retrospective analysis evaluating the
efficacy of CPI in patients with previous mTOR inhibitor
therapy was carried out using data from the nivolumab Early
Access Program (EAP) in the Czech Republic. 

The primary aim of this study was to assess the safety and
efficacy of nivolumab used in the real-world setting and to
assess the efficacy of nivolumab administered following
treatment with an mTOR inhibitor. The secondary aim was
to evaluate potential clinical or laboratory biomarkers that
could be used to predict therapeutic outcome. 

Patients and Methods
Study population. The study included patients enrolled in the Early
Access Program (EAP) of nivolumab therapy in mRCC between
November 2015 and June 2016. The EAP allowed to enroll patients
with documented progressive disease following the current
standard-of-care therapy for mRCC. Before enrollment, all patients
had signed a written informed consent. The study was conducted
according to the guidelines of the Declaration of Helsinki.

The inclusion criteria were specified as histologically confirmed
RCC with a clear cell component, and at least one line of prior anti-
angiogenic therapy in the advanced or metastatic disease setting.
Prior cytokine (e.g., interferon-α), vaccine, or cytotoxic drug
therapy was also allowed. 

Therapy. The patients received 3 mg/kg nivolumab once every two
weeks. Treatment was to continue until progressive disease or
unacceptable toxicity for a maximum of two years of therapy. 

All patient data were obtained from the patient clinical files and
laboratory reports. Regular safety assessments were performed
during the treatment period, including periodic physical evaluation
and laboratory examination (peripheral blood cell count, renal and
hepatic function, pancreatic enzymes, and thyroid function). Data
were collected centrally and included the date of primary tumor
diagnosis, the date of diagnosis of metastatic disease, the sites of
metastases, International Metastatic RCC Database Consortium risk
score (IMDC), dates of each therapeutic sequence, adverse events
including grade, baseline laboratory findings before the start of
immunotherapy including blood count, neutrophils, lymphocytes,
C-reactive protein (CRP), serum calcium, lactate dehydrogenase,
and albumin, Eastern Cooperative Oncology Group performance
status (ECOG) performance status, weight and height, date of the
best response to immunotherapy, type of the best response, either
complete response (CR), partial response (PR), stable disease (SD),
or progressive disease (PD), date of last control or death, date of
progression, type of nephrectomy (radical/cytoreductive/none) and

information whether radiation therapy was performed. Based on
initial blood count parameters, peripheral blood cell count-derived
ratios, such as platelet-lymphocyte-ratio (PLR), neutrophil-
lymphocyte-ratio (NLR), lymphocyte-monocyte-ratio (LMR), and
systemic immune-inflammation index (SII) were calculated. 

Endpoints and response evaluation. A radiographic CT assessment
was performed before treatment initiation, then every twelve to
sixteen weeks and within 6-8 weeks after the first CT documenting
PD to confirm the initial assessment of disease progression.

Response to therapy was evaluated using the Response
Evaluation Criteria in Solid Tumors 1.1 (RECIST). Progression-free
survival (PFS) and/or objective response were used as primary
endpoints to evaluate the treatment efficacy and overall response
rate (ORR). According to the best documented response, patients
were classified as responders or non-responders. Best responder was
the patient who achieved CR or PR and non-responder was the
patient with PD. In the case of first documented disease progression,
patients were allowed to continue with nivolumab at the discretion
of attending physician. 

PFS was calculated from the start of nivolumab administration
until disease progression or death. Overall survival (OS) on
nivolumab was calculated from the beginning of nivolumab
treatment until death. The cut-off date was August 1, 2019. Patients
who were alive or without documented disease progression were
censored at the date of the last follow-up visit.

Further, we defined the disease control rate (DCR) as a sum of CR,
PR, and SD and treatment-free survival (TFS) as the time interval
between the end of nivolumab therapy to the beginning of subsequent
systemic therapy or death. Patients alive without subsequent therapy
were censored at the date of the last follow-up visit. 

Statistics. Data are summarized as frequencies for categorical
variables and median and range values for continuous variables.
Multivariable logistic regression analysis was used to analyze the
association between the overall response and a set of independent
explanatory variables. The Cox proportional hazards regression was
used to estimate hazard ratios and their 95% confidence intervals for
OS and PFS. The forward selection method of explanatory variables
was used. The maximum number of the estimated parameters was
pre-defined as the largest integer less than or equal to the number of
observed events divided by 5 to guard against over-parametrization.

The set of the explanatory variables included mTOR inhibitor
administration as a factor indicating whether or not an inhibitor
mTOR (everolimus) was used before the start of patient
participation, the age at the start of EAP, the time between the
diagnosis of metastatic disease and the inclusion into the EAP, the
line of therapy, IMDC (2), ECOG performance status, metastatic
sites including lung, liver, nodes, bones and brain, previous
radiotherapy, treatment-related toxicity and the SII index (3),
calculated by the following formula: platelet count×neutrophil
count/lymphocyte count. The estimates of the models were given as
hazard ratios (HR) for Cox model and odds ratios (OR) for logistic
regression, with 95% confidence intervals (CI).

Survival (PFS and OS) was analyzed by the Kaplan-Meier
method and subgroups were compared using the log-rank test. All
p-values were calculated using two-sided tests, and values <0.05
were considered statistically significant. Statistical analyses were
conducted using S+® 8.2 (TIBCO Software Inc., Palo Alto, CA,
USA) and/or NCSS 2020 (NCSS, LLC. Kaysville, UT, USA).
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Results

Patients. A total of 56 patients were enrolled in the EAP
between November 2015 and June 2016. The median follow-
up was 21.3 months (range=0.6-42.4 months). The majority
of patients were males (79%). The median age of the patients
at the time of EAP enrolment was 66.5 years (range=44.3-
79.3 years). Twenty-five patients (44.6%) were pre-treated
with everolimus before receiving a CPI. The baseline
characteristics are listed in Table I. 

At the time of this analysis (August 1, 2019), 16 patients
(28.6%) were still alive without continuing treatment with
nivolumab. The median duration of treatment was 9.7 months
(range=0.4-38.7 months), and the median number of
administered doses was 21 (range=1-76); the course of a 2-
year therapy was completed by 15 patients (27%). A total of
31 patients had undergone radiotherapy before or during EAP.
Among the 41 patients (73%), 36 patients (88%), 3 patients
(7%) and 2 patients (5%) discontinued treatment because of

disease progression, serious adverse events (AEs) and death,
respectively. There were 14 patients (26%) treated beyond the
first documented progression, including 9 patients (16%) in
whom subsequent response was observed (the initial
progression was therefore considered as pseudo-progression). 

The PFS and OS for all patients were 10.3 months
[confidence interval (CI)=95%; 5.29-20.83)] and 21.3 months
(95%CI=15.05-29.73), respectively (Figure 1A and B). The
objective response rate (ORR) for all patients was 33.9%, and
the disease control rate (DCR) 66%. The duration of response
(DOR) for all patients with DCR was 15.1 months
(95%CI=7.56-35.55). The one-year percentage of TFS was
54%. The ongoing responses are depicted in Figure 2.

In a univariable analysis the presence of liver metastases
was identified as negative prognostic factor for PFS
(HR=3.42; 95%CI=1.54-7.57, p=0.002) and an inferior
performance status was negative prognostic factor for OS
(HR=2.29; 95%CI=1.05-5.02, p=0.038). In a multivariable
analysis, the presence of liver metastases was a significant
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Table I. Baseline characteristics.

                                                              All patients With previous everolimus Without previous everolimus p-Value
                                                                    n=56 n=25 n=31
                                                                              
Gender                                           N                         % N % N %                              0.38
   Male                                           44                     (79%)                      21 (84%)                     23 (74%)                             
   Female                                       12                     (21%)                         4 (16%)                       8 (26%)                             
Nephrectomy                                                                                                                                                           0.50
   None                                             5                      (9%)                         3 (12%)                       2 (7%)                              
   Radical                                       41                     (73%)                      19 (76%)                     22 (70%)                             
   Cytoreductive                            10                     (18%)                        3 (12%)                       7 (23%)                             
Metastasis site                                                                                                                                                          0.32
   Lung                                           39                     (70%)                       20 (80%)                     19 (61%)                             
   Liver                                             9                     (16%)                        5 (20%)                       4 (13%)                             
   Lymph node                               22                     (39%)                      10 (40%)                     12 (39%)                             
   Bone                                           31                     (55%)                      13 (52%)                     18 (58%)                             
   Brain                                            7                     (13%)                        6 (24%)                       1 (3%)                              
Radiotherapy                                                                                                                                                            0.93
   Not used                                     25                     (45%)                       11 (44%)                     14 (45%)                             
   Used                                           31                     (55%)                      14 (56%)                     17 (55%)                             
ECOG (WHO)                                                                                                                                                         0.51
   0                                                 15                     (27%)                        5 (20%)                     10 (32%)                             
   1                                                 36                     (64%)                      17 (68%)                     19 (61%)                             
   2                                                   5                      (9%)                         3 (12%)                       2 (7%)                              
IMDC (Heng)                                                                                                                                                          0.49
   Good                                          20                     (36%)                        7 (28%)                     13 (42%)
   Intermediate                               31                     (55%)                      15 (60%)                     16 (52%)                             
   Poor                                              5                      (9%)                         3 (12%)                       2 (6%)                              
Nivolumab line                                                                                                                                                      <0.0001
   2                                                 17                     (30%)                        0 (0%)                      17 (55%)                             
   3                                                 19                     (34%)                        6 (24%)                     13 (42%)                             
   4                                                 12                     (21%)                       11 (44%)                       1 (3%)                              
   5                                                   4                      (7%)                         4 (16%)                       0 (0%)                              
   6                                                   4                      (7%)                         4 (16%)                       0 (0%)

ECOG: Eastern Cooperative Oncology Group performance status; IMDC: International Metastatic RCC Database Consortium.



negative prognostic factor for PFS (HR=3.60; 95%CI=1.44-
9.00, p=0.006), while the presence of bone metastases and
the number of previous therapy lines (three versus two) were
associated with improved PFS (HR=0.36; 95%CI=0.17-0.76,
p=0.008, and HR=0.40; 95%CI=0.17-0.95, p=0.037),
respectively. Other negative prognostic factors for OS
identified in the multivariable analysis were inferior
performance status and the presence of lung metastases
(HR=2.58; 95%CI=1.13-5.89, p=0.025, and HR=2.42;
95%CI=1.06-5.53, p=0.036). Age >65 years was the only
independent predictive factor for ORR in a multivariable
analysis (HR=0.29; 95%CI=0.09-0.93, p=0.038).

Nivolumab efficacy in patients pre-treated with everolimus.
Before entering nivolumab EAP program, 25 (45%) patients
were pre-treated with everolimus, whereas 31 (55%) patients
were everolimus naïve (Table I). There were no statistically
significant differences between the groups, except for the
frequency in what the therapeutic line nivolumab was used,
which was also why the time between diagnosis of metastatic
disease and the start of EAP was significantly longer in patients
with previous everolimus (47.4 vs. 28.7 months, p=0.014). 

The PFS and OS for both groups were not statistically
different, however, the median values were better in patients
without prior everolimus therapy (median 13.8 vs. 6.7 and
25.5 vs. 15.1 months for PFS and OS, respectively) (Figure
3A and B). Objective responses were more numerically
common in patients without previous everolimus therapy
(CR 6.4% and 4%, and PR 35.5% and 20%, respectively).
The median of DOR for nivolumab was not affected by
previous treatment with everolimus (14.0 versus 16.3
months, p=0.242; Figure 2). Long-term responders were
observed among patients who had prior everolimus.

Neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio
(PLR), systemic immune-inflammation index (SII). The
possible prognostic impact of baseline NLR, PLR, and SII
values was analysed. Because of the unknown optimal cut-
off value for NLR, PLR, and SII, cut-off values were
determined based on literature search (4-6). PFS and OS
were inferior in patients with NLR ratio equal or above the
cut-off of 5 (HR=2.22; 95%CI=0.96-5.15; p=0.06, and
HR=2.99; 95%CI=1.27-7.06; p=0.01, respectively). In the
case of PLR ratios, there was statistical trend for worse PFS
in patients with values equal or above 300 (HR=2.46;
95%CI=0.96-6.29, p=0.06). PLR values equal or above 300
were associated with inferior OS (HR=4.11; 95%CI=1.52-
11.07, p=0.005). SII values equal or above 750 were
associated with statistically significant inferior PFS (median
13.8 vs. 4.0 months, HR=1.93; 95%CI=1.03-3.66; p=0.04),
and OS (median 29.7 vs. 14.5 months, HR=2.11;
95%CI=1.09-4.06; p=0.02).  

Safety analysis. Only treatment-related AEs were recorded
during the EAP. No unexpected treatment-related AEs were
observed. The list of AEs is shown in Table II. There was
one case of treatment-related death from encephalopathy,
which has been reported as a case study earlier (7).
Treatment-related grade 3-4 AEs occurred in 4 patients
(7.1%) and ultimately lead to treatment cessation in three of
these patients.

Responders and non-responders. In the present cohort of
patients, 19 patients with best observed response
corresponding to CR (3 patients) and PR (16 patients) were
considered as responders. Patients with first response
evaluated as PD were considered as non-responders (18
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Figure 1. Survival analysis using the Kaplan-Meier method for all patients: (A) Progression-free survival; (B) Overall survival. 



patients). One patient who could not be radiological evaluated
as well as patients with stable disease were excluded from the
analysis. Univariable and multivariable logistic regression
analyses were performed to assess the association between
the overall response and a set of independent explanatory
variables. From all variables, only two factors showing
association with the response could be identified. In a
multivariable analysis, the presence of liver metastases
(inferior response) and the presence of treatment-related
toxicity (improved response) showed statistically significant
association with response (OR=0.01; 95%CI=0.0-0.31,
p=0.009, and OR=22.73; 95%CI=1.49-345.97, p=0.025;
respectively). 

Fast progressors and CPI.Among the 56 patients treated with
nivolumab in mRCC EAP, 17 patients showed rapid

progression while treated with the first-line therapy. Among
these patients, 8 patients received nivolumab as second-line
therapy whereas the remaining patients were treated with TKI
(6 patients) or mTOR (3 patients). The majority of patients
received sunitinib as the first-line therapy. Median PFS for
patients with nivolumab in the second line was 11.6 months
(95%CI=7.9-15.2), and the best objective response was PR in
50% (4 patients), and the DCR in this group of patients was
87.5% (7 patients). 

Discussion

The present retrospective study evaluated the safety and
efficacy of nivolumab in patients with mRCC treated in the
EAP program in the Czech Republic, focusing on the clinical
scenario of everolimus used before nivolumab.

Kopecky et al: Sequential Therapy in Renal Cancer 
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Figure 2. Swimmer plot for patients with complete response (CR), partial response (PR), and stable disease (SD). DOR: Duration of response.



In the present real-life analysis, nivolumab therapy proved
to be safe and tolerable, with only 7.3% of patients
discontinuing treatment because of severe AEs. However,
two patients died during the EAP, including one patient who
died of immunotherapy-related neurotoxicity (7). The lower
incidence of AEs could, however, be explained by possible
underreporting side effects within EAP, in contrast to
monitored prospective clinical trials. 

The other three real-world studies (the French Nivoren
study, the Italian EAP and NORA studies) analysed similar
patient populations as the present study (8-11). The results
from Nivoren and the Italian EAP and NORA studies are as
follows: for ORR 20.8, 23.1 and 27%, PFS 3.2 and 4.4
months (for NORA study not reported), OS 24.5 months in
Nivoren trial. The OS for the whole study population of the
Italian EAP has not been reported. However, the OS,
reported separately for patients with and without AEs, was
22.5 and 16.4 months, respectively. The reported OS from
the NORA study was 26.9 months.

Although it is not possible to directly compare the results
of these studies and the Checkmate 025 study, all of the
studies reported similar median OS of approximately 25
months. However, there is a difference in ORR and PFS
results between the present analysis and other studies. We
noted ORR of 33% and PFS of 10.5 months whereas for

other studies, including Checkmate 025, the ORR was 25%
and PFS approximately 4 months.

The better results of ORR and PFS in the present study
might be explained partially by a patient selection resulting in
higher and lower percentages of patients in the good and poor
prognostic group, respectively. The fact that more than half of
the patients had received radiotherapy could represent another
explanation. In most cases, radiotherapy was aimed at bone
metastases (70%). The use of radiotherapy was not assessed
in the other real-world studies mentioned above. Because of
the retrospective design, we were not able to analyse whether
the abscopal effect of radiotherapy could have an effect.
However, it is possible that the use of radiotherapy might have
a synergistic effect with immunotherapy resulting in improved
therapeutic outcomes. 

Another simple explanation for better results in ORR and
PFS is the non-randomized study design. A factor that could
also be responsible for differences in PFS and ORR might be
the administration of everolimus before nivolumab. We
hypothesize that there is no difference based on whether the
patient is or is not pre-treated with everolimus. Although we
did not find any statistically significant difference between
patients with and without everolimus, we observed numerically
better results for patients who were not pre-treated with
everolimus. It should be mentioned that the cohort of patients
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Figure 3. Survival analysis for patients with and without previous everolimus treatment: (A) Progression-free survival; (B) Overall survival.



pre-treated with everolimus received more therapy lines before
enrollment and could therefore be long-term survivors with
more favorable tumor biology and lower tumor aggressiveness.
This might, together with a limited sample size, lead to non-
significant differences in outcome based on previous
everolimus therapy. Two other real-world studies (the Italian
EAP and NIVOREN) analysed the impact of everolimus on
nivolumab efficacy. In the preliminary exploratory analysis of
the NIVOREN study, the authors showed a borderline, but
statistically significant prognostic impact of previous
everolimus (HR=1.39; 95%CI=1.01-1.92, p=0.044) (8, 9),
whereas in the Italian EAP, prior everolimus therapy showed
just a statistically non-significant trend for inferior OS
(HR=1.30; 95%CI=0.95-1.76, p=0.10) (10). In the NIVOREN
study, there was a lower proportion of patients treated with
everolimus (22%) and the reported HR derived from
preliminary analysis with a median follow-up of 13.1 months.
In the Italian EAP, the follow-up was 11.9 months, and in both
studies, there were still patients on therapy (15% in the
NIVOREN study and 28.3% in the Italian EAP). In the present
study, the small patient number is a limitation, which might be
responsible for the non-statistically significant differences. 

Until recently, the strategy for the second-line therapy was
based on a switch to either a different TKI (12, 13), or an
mTOR inhibitor (14) following disease progression on the
first-line TKI therapy. The situation has become more
complicated with the advent of a more potent TKI
cabozantinib (15), nivolumab (1), and the combination of
everolimus with lenvatinib (16). 

The use of nivolumab in the second and further lines of
mRCC therapy is based on the results of the Checkmate 025
trial. As everolimus was used as the active comparator in
the study, patients were not allowed to be pre-treated with
this mTOR inhibitor (1). Despite the fact that everolimus is
currently not preferred over nivolumab for the second or
third line, the advent of lenvatinib combined with
everolimus (16), makes this issue again clinically relevant.
Following the results from METEOR and Checkmate 025
clinical trials (1, 15), the use of everolimus prior to
nivolumab is considered as obsolete. There seems to be also
a scientific rationale to avoid using everolimus before
nivolumab. The use of everolimus is associated with
immunological alterations in circulating immune cells
(increase of Tregs, monocytic myeloid-derived suppressor
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Table II. Overview of adverse events during nivolumab therapy.

System organ class                                         Toxicity grade

                                                                                          1                          2 3 4 5 Total
    
Endocrine, N (%)                                                                                           
   Thyreopathy                                                            2 (3.6%)              0 (0.0%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 3 (5.4%)
General N (%)                                                                                                
   Fatigue                                                                     5 (8.9%)              4 (7.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 9 (16.0%)
   Infusion reaction                                                     0 (0.0%)              1 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
Gastrointestinal N (%)                                                                                   
   Obstipation                                                              1 (1.8%)              0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
   Diarrhoea                                                                 2 (3.6%)              1 (1.8%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 4 (7.1%)
Neurological N (%)                                                                                       
   Encephalitis                                                             0 (0.0%)              0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%) 1 (1.8%)
Skin N (%)                                                                                                     
   Any AR                                                                   6 (10.7%)             1 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 7(12.5%)
Respiratory N (%)                                                                                          
   Cough                                                                      1 (1.8%)              0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
   Pneumonitis                                                             1 (1.8%)              1 (1.8%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 3 (5.4%)
Muscular N (%)                                                                                             
   Arthralgia                                                                 2 (3.6%)              2 (3.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 4 (7.1%)
Hepatic N (%)                                                                                                
   Elevation of liver enzymes                                     2 (3.6%)              0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (3.6%)
Cardiovascular N (%)                                                                                    
   Cardiotoxicity                                                          0 (0.0%)              0 (0.0%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
Blood and metabolic disorders N (%)                                                          
   Anaemia                                                                   0 (0.0%)              1 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
   Mineral imbalance                                                  0 (0.0%)              1 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
   Hyperlipidaemia                                                      1 (1.8%)              0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
   Hyperglycaemia                                                      1 (1.8%)              0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.8%)



cells, and decrease NK cells and dendritic cells) and
increase PD-L1 expression in RCC (17, 18). On the other
hand, with the advent of a new combination everolimus plus
lenvatinib, there is a new potential for using of everolimus
before nivolumab. This clinical scenario needs to be further
examined. Based on previous reports, the efficacy of
lenvatinib against cancer relies not only on its anti-
angiogenic activity and its ability to suppress tumor
proliferation, but it is also associated with enhanced tumor
infiltration and activation of NK cells (19). In the light of
these theories, the results of the Italian EAP as well as the
present analysis provide encouraging data on the efficacy of
sequential strategy involving everolimus and nivolumab. 

Peripheral blood cell count-derived ratios such as NLR
or PLR are simple and easily determined biomarkers that
can be obtained from routine peripheral blood testing. It
has been previously reported that higher values of these
parameters are predictive of worst OS and PFS (20-22). A
newer derived parameter obtained from peripheral blood is
the SII. As compared to NLR and PLR, this parameter
represents a more robust assessment of the balance
between an inflammatory condition and host immune
responses, combining the information contained in NLR
and PLR indices (4). To the best of our knowledge, the
present study is the first that evaluated all these three
parameters with regard to OS and PFS in this setting. In
the present cohort of patients, we found NLR, PLR and SII
parameters to be promising biomarkers associated with the
response.

Despite all progress in mRCC therapy, there is still a
rather high proportion of patients, between 20 to 30%, with
a rapid disease progression while on first-line TKI therapy
who have a very poor prognosis (23-25). There are no
prospective randomized trials to address the management of
this clinical scenario, and only few retrospective studies
focused on this specific issue. However, most of these
studies evaluated exclusively the TKI-TKI or TKI-mTOR
sequence (24-26). In these and other similar studies, only
40-50% of patients proceeded from the first line to the
second line of treatment. No statistically significant
difference was observed in PFS, OS, whether TKI or mTOR
was used in the second-line setting (24, 26). In the present
small cohort of patients, the use of nivolumab after fast
progression while on first line therapy resulted in slightly
better PFS compared to the remaining patients of the cohort
and the ORR was maintained. 

The limitations of the present study include a relatively
small number of patients and possible patient selection bias
favoring long-term responders to previous treatments. There
was an imbalance in the number of previous treatment lines
between the patients pre-treated with everolimus and others.
This may have favored the TKI/mTOR group in terms of OS
compared to patients treated with CPI in the second line.

Conclusion

In conclusion, the results of the present study support the
dictum that every patient with mRCC should be treated with
CPI provided there are no contraindications (27).
Additionally, the present results indicate that patients
pretreated with everolimus may also derive benefit from
nivolumab and should not be excluded from this therapy.
This is especially true for the patients that were pre-treated
and responded to multiple therapy lines. The results also lend
support to the hypothesis that radiotherapy may potentiate
response to subsequent CPI treatment.
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