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Combination therapy for metastatic renal cell carcinoma
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Abstract: Current therapy for metastatic clear cell renal cell carcinoma (RCC) consists of the serial

administration of single agents. Combinations of VEGF and mTOR inhibitors have been disappointing in

previous randomized trials. However, the combination of lenvatinib, a multitargeted agent that inhibits VEGEF as

well as FGF receptors, and everolimus demonstrated promising results in a randomized phase II trial. Moreover,

the emergence of programmed cell death 1 (PD-1) and programmed cell death ligand 1 (PD-L1) inhibitors has

spawned the investigation of combinations of these agents with VEGF inhibitors and cytotoxic T-lymphocyte

antigen 4 (CTLA-4) inhibitors. These ongoing phase III trials in conjunction with the development of predictive

biomarkers and agents inhibiting novel therapeutic targets may provide much needed advances in this still largely

incurable disease.
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In 2016, renal cell carcinoma (RCC) will account for
approximately 63,000 new cases and 14,000 deaths in
the United States (1). Although virtually all patients with
metastatic/inoperable kidney cancer eventually die of the
disease, their median life expectancy has approximately
doubled to 2 years with the advent of biological drugs
targeting the VEGF (sunitinib, pazopanib, sorafenib,
axitinib, bevacizumab) and the mTOR (everolimus,
temsirolimus) pathways since 2005. Additional increments
have occurred in 2015 in the salvage therapy space by
the emergence of cabozantinib, a MET, AXL and VEGF
receptor targeting tyrosine kinase inhibitor (TKI), and
nivolumab, an anti PD-1 targeting monoclonal antibody, for
patients with progression following VEGF inhibitors (2,3).
Cabozantinib extended median PFS (7.4 vs. 3.8 months,
P<0.001) and nivolumab extended median OS (25.0 vs.
19.6 months; P=0.002), compared to everolimus.

The fibroblast growth factor (FGF) receptor appears to
be a druggable biological target responsible for resistance to
VEGTF inhibitors in RCC (4,5). Unfortunately, Dovitinib,
a dual anti-VEGF and anti-FGF receptor TKI agent,
did not prove effective in the third line setting after anti-
VEGF and anti-mTOR use compared to sorafenib, nor did
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it yield satisfactory results to warrant further investigation
in combination with everolimus in the second line setting
after VEGF inhibitors (6,7). The combination of VEGF
and mTOR inhibitors has yielded disappointing results as
illustrated by randomized trials evaluating combinations of
VEGF and mTOR inhibitors (everolimus or temsirolimus)
(8-10). In addition, the combination of sunitinib and
mTOR inhibitors (everolimus or temsirolimus) appeared
prohibitively toxic in separate phase I trials (11,12).

More recently, a more potent multitargeted TKI,
lenvatinib, inhibiting pan-VEGF and FGF receptors
has emerged (13). In contrast to the lack of feasibility
of combinations of VEGF receptor TKIs and mTOR
inhibitors, the combination of lenvatinib 18 mg daily and
everolimus 5 mg daily was demonstrated to be feasible with
manageable toxicities in a phase I trial (14). These results
led to a randomized, open-label phase II trial by Motzer
et al., in which 153 patients with advanced or metastatic,
clear-cell RCC who had been treated with one line of
VEGF inhibitor with progressive disease within 9 months
of discontinuing the VEGF inhibitor were randomized in a
1:1:1 ratio to a continuous daily regimen of either lenvatinib
(24 mg/day), everolimus (10 mg/day) or lenvatinib plus
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everolimus (18 and 5 mg/day, respectively) (15). The
primary endpoint was PFS. Lenvatinib plus everolimus and
lenvatinib alone were associated with a significantly longer
median PFS of 14.6 and 7.4 months, respectively, compared
to 5.5 months with everolimus. In an update, following
recommendations of regulatory agencies, an independent
radiological review (IRR) was reported (16). Median PFS
by IRR was 12.8 months in the lenvatinib plus everolimus
group, 9.0 months in the lenvatinib group, and 5.6 months
in the everolimus group. PFS was significantly longer in
patients that received lenvatinib plus everolimus compared
to everolimus alone (HR =0.45; P=0.0029), but not for
lenvatinib alone vs. everolimus (HR =0.62; P=0.12).
Notably, the smaller number of events assessed by IRR
(62 events) than in the original report (75 events) appears
to have played a major role in the lack of significance of the
difference between lenvatinib and everolimus. IRR-assessed
responses were achieved by 35% of patients who received
lenvatinib plus everolimus, 39% of those who received
lenvatinib alone and none of those who received everolimus
alone. Median OS was 25.5 months for lenvatinib plus
everolimus, 19.1 months for lenvatinib, and 15.4 months
for everolimus in the updated analysis. The OS difference
between lenvatinib plus everolimus vs. everolimus was
significantly increased (P=0.024), but did not differ between
lenvatinib and everolimus (P=0.12). Similar numbers of
patients (28% to 36%) in each arm received post-study
treatment.

A total of 71% of patients assigned to lenvatinib plus
everolimus, and 62% of those assigned to single-agent
lenvatinib needed a lenvatinib dose reduction due to
toxicities. In contrast, 2% of patients assigned lenvatinib
plus everolimus and 26% of patients assigned everolimus
alone needed an everolimus dose reduction. When
examining discontinuations, 24% of patients assigned
lenvatinib plus everolimus, 25% of patients allocated
lenvatinib, and 12% of patients who received single-agent
everolimus discontinued therapy due to adverse events
(AEs). Grade 3 and 4 events occurred in 50% of patients
receiving everolimus (50%), 79% of those receiving
lenvatinib and 71% of those receiving lenvatinib plus
everolimus. The most common grade 3 therapy-related AEs
included diarrhea, fatigue or asthenia, and hypertension in
patients receiving lenvatinib plus everolimus; proteinuria,
hypertension, and diarrhea in those receiving lenvatinib
alone and anemia, dyspnea, hypertriglyceridaemia, and
hyperglycemia in those receiving everolimus alone. Notably,
hypothyroidism was also observed in lenvatinib containing
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arms. Fatal AEs occurred in one patient administered
lenvatinib plus everolimus (cerebral haemorrhage), three
patients assigned single-agent lenvatinib (myocardial
infarction, judged possibly related to study treatment; and
intracranial hemorrhage and sepsis, neither considered
treatment-related) and two patients receiving everolimus
alone (acute respiratory failure and sepsis, neither
treatment-related).

These data require validation and encourage further
investigation of the combination, but they have to be
interpreted with caution in view of a number of limitations
of the trial. First, this was a randomized phase II trial of
modest size and was not double-blinded. However, the
authors did update their results by an IRR assessment,
which corroborated the increment provided by the
combination of lenvatinib and everolimus. Second, although
groups were balanced for major prognostic factors, the
small sample size makes it impossible to control and
account for imbalances of other potential confounders,
especially molecular factors. Indeed, some clinical factors
such as the proportion of patients who had >3 metastases
and who had received sunitinib were different between the
groups. Third, quality of life and patient reported outcomes
were not reported, which is essential to evaluate the risk/
benefit ratio of combined wvs. single-agent treatment in the
context of increased toxicities. Fourth, although the PFS
associated with lenvatinib plus everolimus exceeded 1 year,
the median duration of treatment was 7.6 months, which
was similar to the median duration of lenvatinib alone
(7.4 months) and only modestly longer than the median
duration of everolimus alone (4.1 months). In this regard,
a significant proportion of patients interrupted lenvatinib
in the combination arm for reasons other than progressive
disease, while everolimus appears to have been continued.
Thus, the impressive PFS of the combination arm may be
accounting for therapy using the combination followed by
everolimus alone.

Optimally, the impressive results above should be
corroborated by a prospective, randomized phase III
trial in post VEGF inhibitor patients using lenvatinib
plus everolimus in the investigational arm and either
axitinib, cabozantinib or nivolumab in the comparator arm
employing OS as the primary end point. Moreover, the
emergence of T-cell checkpoint inhibitors has spawned
other promising combinations. Indeed, combinations
exploit the possibility of synergistic activity and overcome
the difficulty of delivering multiple agents sequentially as
monotherapy owing to decline in performance status and
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Table 1 Ongoing or planned randomized phase III trials of combination therapy for metastatic clear cell RCC

Trial ID Phase Line of therapy Standard arm Experimental arm
NCT02231749 1l First Sunitinib Nivolumab + ipilimumab
(CHECKMATE-214)

NCT02420821 (IMmotion151) 1 First Sunitinib Bevacizumab + atezolizumab
NCT01582672 11l First Sunitinib Sunitinib + AGS-003’
Pending Il First Sunitinib Axitinib + avelumab
Pending I Second To be decided Everolimus + lenvatinib

*, AGS-003 is an immunotherapeutic that employs RNA isolated from the primary tumor to program autologous dendritic cells to

induce tumor-specific immunity. RCC, renal cell carcinoma.

comorbidities. For example the combination of nivolumab
and ipilimumab is being compared with sunitinib as first-
line therapy in a phase III U.S Intergroup trial (7zble I).
However, the combination of ipilimumab and nivolumab
does have substantial toxicities and warrants careful patient
selection (17). Combinations of VEGF receptor TKIs,
sunitinib or pazopanib, and PD-1 pathway inhibitors have
also preliminarily demonstrated increased gastrointestinal
and hepatic toxicities, although the combination of axitinib
and PD-1 inhibition may be feasible (18,19). Indeed, a phase
III trial is planned to compare the combination of axitinib
plus avelumab (a PD-L1 inhibitor) vs. sunitinib as first-
line therapy. Moreover, the combination of bevacizumab
and PD-L1 inhibition (atezolizumab) appears feasible,
which has led to an ongoing phase III trial comparing
this combination vs. sunitinib as first-line therapy (20).
Additionally, a different strategy of developing and studying
optimal sequencing of single agents is essential, since
a substantial proportion of patients in the community
may be ineligible for these somewhat toxic combinations
due to comorbidities or suboptimal performance status.
Finally, as we develop novel agents and tolerable rational
combinations, it is imperative to co-develop predictive
biomarkers to enable precision medicine.
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