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From the time of IL-2 and IFN-α, much 
water has flowed beneath the bridge of 
immunotherapy for renal cell carcinoma 
(RCC). In the heart of 2015, a ‘nivolu-
tion’ knocked on the doors of this disease: 
the new immunotherapy with nivolumab, 
an immune-checkpoint inhibitor against 
PD-1 receptor, was approved for second 
line treatment of metastatic RCC (mRCC) 
according to the results of Phase I, Phase II 
and Phase III studies [1–3].

Phase i & ii trials
With an incredible debut, nivolumab 
obtained an objective response rate 
(ORR) of 29% and a median progression-
free survival (PFS) of 7.3 months in the 
Phase I trial, despite a heavily pretreated 
population [1].

In the Phase II study, the median overall 
survival (OS) reached 23 months, longer 
than those expected among previously 
treated patients (a third of whom received 
at least three lines of systemic therapy) [2].

Since we can observe an ORR of 20–22% 
and a median PFS of 2.7–4.2 months in the 

Phase II trial, it is possible to highlight an 
unexpected discrepancy between Phase II 
and Phase I trial. This could provide the 
opportunity for some speculations, despite 
the obvious limitations of the comparison 
among different studies.

First, the ORR may have been affected 
by treatment regimen since the proposed 
schedule was different in the two studies: 
1 or 10 mg/kg every 2 weeks in the Phase I, 
from 0.3, 2 or 10 mg/kg every 3 weeks 
in the Phase II trial. Moreover, in the 
Phase III trial, the subsequently adopted 
regimen consisted of a further different 
dose (3 mg/kg every 2 weeks) [3].

Secondly, the Memorial Sloan–Kettering 
Cancer Center (MSKCC) risk group, used 
in the Phase II study, was not employed 
in the Phase I trial, preventing the evalua-
tion of whether the stratification of patients 
according to the risk group might impact 
on the results.

Third, a surprisingly large fraction of 
patients was pretreated with chemother-
apy in the Phase I study population (56%). 
Considering the great impact of cytotoxic 

“The benefit of nivolumab 
treatment was clear in all 

subgroups compared with 
everolimus, with a better 

improvement for poor-risk 
patients...”
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drugs on the tumor microenvironment, on the 
immune system and on DNA repair pathways, 
a potential sensitizing effect of chemotherapy 
to immune checkpoint modulators such as 
nivolumab could be hypothesized. The strict 
correlation between DNA repair pathway muta-
tions and the efficacy of antibodies targeting 
PD-1 have been recently demonstrated [4]. In the 
light of these aspects, considering chemotherapy 
a still plausible therapeutic choice for selected 
patients with mRCC [5], it would be interesting 
to have data about prior cytotoxic treatment also 
in the Phase II–III study population: these could 
be useful in order to determine whether pretreat-
ment with chemotherapy could play a positive 
predictive role respect to nivolumab efficacy.

Finally, a greater rate of stable disease has 
been obtained in the Phase II study (37–44 vs 
27% of the Phase I): perhaps the disease control 
rate, which is in fact similar in the Phase I trial, 
could better explain the OS benefit respect to 
the ORR. Moreover, the median response dura-
tion within the Phase II responders (22 months) 
was more than doubled compared with those of 
the more numerous Phase I responding patients. 
These apparent discrepancies could be partially 
attributed to the use of Response Evaluation 
Criteria In Solid Tumors (RECIST) criteria for 
the disease assessment during treatment instead 
of the immune-related response criteria (irRC), 
similar to what was found with nivolumab and 
ipilimumab in melanoma [6,7]. In fact, longer PFS 
values were obtained for each study arm, when 
the analyses were repeated using the irRC assess-
ment (as showed in the appendix of the Phase II 
study). On the other hand, the lower dose that 
was chosen for nivolumab in the Phase III study, 
compared with the previous trials here consid-
ered, perhaps could explain the shorter response 
duration of 12 months.

Phase iii trial
The great hope in the ‘nivolution’ for mRCC 
treatment finally came from the CheckMate 025 
Phase III study [3]. In this trial, despite a signifi-
cant advantage for nivolumab in OS (primary 
end point of the study), reaching 25 months 
(median value) with early relevant and sustained 
separation of curves, no improvement was dem-
onstrated for this drug in terms of median PFS, 
4.6 months, with late separating curves with-
out reaching statistical significance. In the case 
of immunotherapy the impact of PFS as pos-
sible surrogate of OS could be partially hidden 

behind the use of RECIST criteria, instead of the 
irRC, for the disease assessment. As stated above, 
this view is supported by the longer PFS values 
obtained in the Phase II study when repeating 
the analyses using the irRC [2].

Interestingly, the median OS overruled expec-
tations also for the everolimus arm, moving from 
the awaited 14–15 months [8] to more than 19 
months, suggesting a population of patients 
with relatively good prognosis. In this study, we 
curiously noticed the use of alternative MSKCC 
prognostic criteria, developed basing on three 
parameters in RCC after progression to cytokine 
treatment [9], instead of the validated and most 
used original MSKCC criteria, considering five 
parameters, or of the International Metastatic 
Renal Cell Carcinoma Database Consortium 
prognostic score [10,11]. This element could influ-
ence the clinical significance of the subgroup 
analysis recently presented at the 12th American 
Society of Clinical Oncology Genitourinary 
Cancers Symposium (Abstract 498), n ecessitating 
a more accurate interpretation.

As the PD-L1 expression on tumor cells has 
proved to be a weak predictor of response, with 
a very low cut-off (1%), we wonder whether the 
expression of PD-L1 on the immune cells infil-
trating the tumor could result in a more prom-
ising predictive strategy [12]. Moreover, we are 
looking at the PD-L1 expression as a dynamic 
biomarker, not only to be used as a static param-
eter on the tumor specimens at the diagnosis, but 
also to be evolutionarily followed over time and 
to be monitored during treatment.

More recently, a subgroup analysis of this 
Phase III trial has been presented at the 2016 
American Society of Clinical Oncology (ASCO) 
Genitourinary Symposium Annual Meeting [13]. 
The benefit of nivolumab treatment was clear in 
all subgroups compared with everolimus, with a 
better improvement for poor-risk patients, per-
haps underlining a more immunogenic disease in 
this subgroup. Considering the difficulties in the 
identification of an immunological biomarker 
driving the treatment choice, a hypermutational 
status of the tumor could be hypothesized in 
this population, favoring the response probabil-
ity to the PD-1/PD-L1 axis blockade [4]. Tumors 
with high mutational load, or bearing mismatch 
repair genes defects, or with microsatellite insta-
bility, and again cancers not driven by the VHL 
loss, should be identified in order to find out 
more immunogenic tumors candidate to receive 
treatment with immune-checkpoint inhibitors.

“The great hope in the 
‘nivolution’ for metastatic 

renal cell carcinoma 
treatment finally came 

from the CheckMate 025 
Phase III study”
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Phase III trials exploring these drugs in the 
first-line setting of mRCC are currently ongoing.

Several issues remain outstanding, waiting for 
multidisciplinary solutions: the predictive fac-
tors, to be discussed with the pathologist and the 
biologist; the pattern of response, to be evaluated 
with the radiologist; the duration of therapy, to 
be hypothesized with the immunologist with the 
aim of balancing a good control of disease with 
the concrete risk of T-cell exhaustion.
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