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Background

In Italy, 12,600 new diagnoses of renal cell carci-
noma (RCC) during 2022 were made, with a
5-year overall survival (OS) of 71% for both sexes
according to Associazione Italiana Registro
Tumori.!

Even though the first-line treatment of metastatic
disease is consolidated with the use of tyrosine
kinase inhibitors (TKIs) as monotherapy or in
combination with immune checkpoint inhibitors
(ICIs) immunotherapy or the option of double
ICI combination, the second-line treatment (and
beyond) is still controversial for this disease in the
new therapeutic scenario.

Some patients are fit enough to receive multiple
treatment lines,?-> thus running out of valid thera-
peutic options. In this setting, the combination of
lenvatinib plus everolimus represents an option
that could be taken into account according to
Italian AIOM (Associazione Italiana di Oncologia
Medica),! European (ESMO guidelines),® and
National Comprehensive Cancer Network
(NCCN).”

The rationale behind the deployment of this com-
bination is the contemporary blockade of VEGFR
(Vascular Endothelial Growth Factor Receptor),
MAPK (Mitogen-Activated Protein Kinase),
FGFR (Fibroblast Growth Factor Receptor) as
well as mTOR signaling pathways.8°

The safety of this combination has been studied
both in a phase Ib trial in the metastatic setting!?
as well as in a randomized phase II trial
(ClinicalTrials.gov, NCT01136733),!! which led
to the approval of the drug combination by the
FDA in May 2016. In this study, progression-free
survival (PFS) was higher in the lenvatinib plus
everolimus arm with a median of 12.8 months
(95% CI 7.4-17.5) than in the lenvatinib arm
median of 9.0months (95% CI 5.6-10.2), and
the everolimus arm median of 5.6 months (95%
CI 3.6-9.3).15:12

Another retrospective study enrolled 55 patients
pretreated with ICIs or VEGFR-TKI in first
line, who received as second line the lenvatinib
plus everolimus combination, or only len-
vatinib.!?> Median PFS was 6.2 months (95% CI
4.8-9.4), and median OS was 12.1 months (95%
CI 8.8-16) in the overall population. Median
OS was 11.7 months for patients treated with the

combination and 12.5 for patients treated with
lenvatinib monotherapy.

Interestingly, in a recent small case series, the len-
vatinib plus everolimus combination was effective
among patients diagnosed with metastatic RCC
(mRCC) with primary resistance to first-line tar-
get therapy or immunotherapy.!4

Lastly, the safety and effectiveness of lenvatinib
plus everolimus combination were evaluated in
the first-line setting of patients diagnosed with
RCC non-clear cell histology.!5-17

When we planned the present study, there was a
lack of real-world data assessing the effectiveness
and safety of this drug combination among heavily
pretreated mRCC patients. For this reason, we per-
formed a retrospective study aimed at assessing the
oncological outcome and the tolerability of patients
with mRCC treated with lenvatinib plus everoli-
mus combination in the second or further line.

Objectives

The primary objective was to report the results of
a multi-center experience of lenvatinib plus
everolimus use in Italy in the second line and
beyond, assessing clinical outcomes, in terms of
objective response rate (ORR), OS, PFS, and
time to treatment failure (TTF), as well as its tox-
icity profile. Moreover, we focused on the possi-
ble correlations between these outcome measures
and both clinical and hematological parameters
to establish whether they could be associated with
survival among the studied population.

Design

This multicenter, observational, and retrospec-
tive study was conducted to investigate the use of
lenvatinib plus everolimus combination in heavily
pretreated patients with mRCC. The data for this
study were collected from clinical records across
11 different Italian cancer centers.

The inclusion criteria required patients to have a
diagnosis of non-resectable mRCC, a history of at
least one previous line of systemic therapy, and
treatment with lenvatinib plus everolimus as the
second or subsequent line of treatment between 1
January 2017 and 31 March 2023 (with at least
one administration of both drugs according to the
‘intention to treat’ principle), 18years of age or
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older, available clinical records, and informed
consent for alive patients.

Among laboratory parameters, we collected the
following data: neutrophil/lymphocyte ratio
(NLR), lactate dehydrogenase (LDH), and
hemoglobin/red cell distribution width (Hb/
RDW) ratio; Among clinical factors, we assessed
sex, age, metastatic sites, International Metastatic
Renal Cell Carcinoma Database Consortium
(IMDC) score, drug dose adjustments, and best
treatment response.

Regarding the mRCC itself, we collected data on
histology (clear or non-clear cell), date of initial
diagnosis, date of nephrectomy (if applicable),
number of previous lines of treatment, and what
drugs were administered (i.e. ICI, TKI, or oth-
ers), and their corresponding best responses.

Methods

For the exploratory purpose of this study, descrip-
tive analyses were conducted to summarize the
clinical features of the study population. Median
and interquartile ranges were used for quantita-
tive variables, while absolute and relative frequen-
cies were used for categorical variables.

CT scans were reported by a general radiologist;
however, in most cases, the response to treatment
was assessed according to Response Evaluation
Criteria in Solid Tumors (RECIST v1.1!8) by the
treating oncologist. ORR was calculated by divid-
ing the number of patients who achieve a prede-
fined response [partial (PR) or complete response
(CR)] by the total number of evaluable patients in
the study. To calculate the disease control rate
(DCR), the number of patients who achieved a
CR, a PR, and stable disease (SD) after treatment
was divided by the total number of evaluable
patients who completed the treatment and were
eligible for assessment. The DCR assessed at any
time as the best response obtained by the patients
from the start of the treatment until disease pro-
gression. Of note, we considered SD to be the
‘best response’ at radiological evaluation, regard-
less of its duration.

PFS was assessed by calculating the difference
between the date of disease progression (or treat-
ment failure) and the start date of treatment.
TTF was evaluated by calculating the difference
between the date when the patient experienced
treatment failure or any other events that led to

the discontinuation of the treatment and the date
when the patient began the lenvatinib plus everoli-
mus combination. OS was determined by evalu-
ating the difference in months between the date
of death and the start date of treatment. Censored
patients’ data who did not experience any event
(e.g. death or disease progression) by the end of
the study or data collection period were plotted
into the Kaplan—Meier curve to estimate their
survival probabilities over time. The median fol-
low-up was calculated according to the Inverse
Kaplan—Meier method.!®

The study included categorical variables, like
Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS), as frequency and per-
centage. Continuous variables, such as age, were
reported with measures such as median, and
range (minimum to maximum). For any instances
of missing data, the number and percentage of
missing values were also disclosed.

The Kaplan—Meier method was used to estimate
PFS, TTF, and OS; the log-rank test was used to
assess whether there were significant differences
in survival times across key subgroups. In addi-
tion, other relevant clinical findings were summa-
rized using graphical representations. Univariable
Cox proportional hazard regression models were
used to analyze the PFS and OS data.

Moreover, we collected data regarding adverse
events (AEs) and their severity grading (from G1
to G4) according to Common Terminology
Criteria for Adverse Events (CTCAE, version
5.0).

The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology statement.2°

Results

We enrolled 33 patients, and the main character-
istics are summarized in Table 1. The median age
of the population was 60years, with a range from
38 to 77. In all, 27 patients were male (82%) and
6 were female (18%). The most common histol-
ogy was clear cell (64%), followed by papillary
(6.1%); sarcomatoid component was present in
six patients (18%). The majority of patients
underwent radical nephrectomy (85%) and pre-
sented at first diagnosis with metastatic disease
(52%); 26 (79%) patients at the start of the first-
line treatment were classified as ‘intermediate risk’
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Table 1. Patients’ characteristics. Table 1. (Continued)
Variable Value Variable Value
Histology Yes 21 (64%)
Not available 2 (6.1%) Pancreas lesions at baseline
Clear cell carcinoma 21 (64%) No 30 (91%)
Clear cell carcinoma with 6 (18%) Yes 3(9.1%)
sarcomatoid features
Brain lesions at baseline
Papillary cell carcinoma 2(6.1%)
No 31 (94%)
Cromophobe cell carcinoma 1 (3.0%)
Yes 2 (6.1%)
Unclassified RCC 1(3.0%)
Adrenal lesions at baseline
IMDC score at baseline (before 1st line)
No 30 (91%)
Good risk 5 (15%)
Yes 3(9.1%)
Intermediate risk 26 (79%)
Other sites lesions at baseline
Poor risk 2 (6.1%)
No 22 (67%)
IMDC score before lenvatinib—everolimus therapy
combination Yes 11 (33%)
Good risk 4 (12%) Lung lesions at baseline
Intermediate risk 19 (58%) No 8 (24%)
Poor risk 10 (30%) Yes 25 (76%)

ECOG PS before lenvatinib-everolimus treatment

0 14 (42%)
1 13 (39%)
2 6 (18%)

No. metastatic sites at the beginning of lenvatinib
plus everolimus

<3 12 (36.7%)

=3 21 (63.3%)
Liver lesions at baseline

No 20 (61%)

Yes 13 (39%)
Bone lesions at baseline

No 15 (45%)

Yes 18 (55%)

Lymph node metastases at baseline

No 12 (36%)

(Continued)

ECOG PS, Eastern Cooperative Oncology Group
performance status; IMDC, International Metastatic Renal
Cell Carcinoma Database Consortium; NOS, not otherwise
specified; RCC, renal cell carcinoma.

and two patients (6%) as ‘poor risk’ according to
IMDC score.

The median number of treatment lines received
before levantinib plus everolimus was three, rang-
ing from one to five. The majority of patients
(42%) received at least three lines of treatment,
30% received two, 18% had four, and 3% received
five. All patients except one received prior immu-
notherapy with ICI. All patients received at least
one therapeutic line with a TKI, and four patients
received prior therapy with an mTOR inhibitor in
monotherapy (Supplemental Figure 1). At the
beginning of lenvatinib plus everolimus, 19
patients (58%) at the start of the first-line treat-
ment were classified as ‘intermediate risk’ and 10
patients (30%) as ‘poor risk’ according to the
IMDC score.

The median values were 4410/mm? for neutro-
phils (range: 3350-6020/mm?3) and 1400/mm?3 for
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lymphocytes (range: 1075-1790/mm?3). The
median NLR (neutrophils/lymphocytes ratio) was
3.5 (range: 2.2-5.6). Moreover, median Hb val-
ues were 12g/dl (range 9-15g/dl), LDH median
value was 287mU/ml (range: 75-1726 mU/ml),
median corpuscular volume was 921l (range: 74—
1061fl), and median RDW was 16% (range:
12-69%).

A total of 42% of patients had a PS of 0, 39% had
a PS of 1, and 18% had a PS of 2. At lenvatinib
plus everolimus combination start, most patients
had lung (76%), 39% liver, 55% lymph node,
6.1% brain, and 9.1% adrenal metastases.

In all, 22 patients (67%) started with a full dose
of 18 mg of lenvatinib, while dose reductions dur-
ing treatment were observed in 12 cases (36%)
due to AEs.

In total, 14 patients (42%) achieved PR, 6 patients
(18%) obtained SD, 13 patients were primary
refractory to treatment (PD 39%); no patients
achieved CR, and DCR was 61% (Table 2).

Median follow-up was 10.7 months [95% CI 8.6—
not reached (NR)]. Median OS was 11.2 months
(95% CI 6.8-19.9) (Figure 1), median PFS was
6.7months (95% CI 4.9-NR) (Figure 2), and
median TTF was 6.7 months (95% CI 4.8-16.6)
(Figure 3).

The following factors were significantly corre-
lated with OS: presence of metastatic nodes
(»=0.043) [Figure 4(a)], NLR (»=0.007)
[Figure 4(b)], and Hb/RDW ratio (»p=0.03)
[Figure 4(c)].

The factors significantly associated with PFS
were lung metastases (p=0.048) and brain sec-
ondary lesions (p=0.023) [Figure 5(a) and (b)].

Regarding the toxicity profile (Table 3), the most
common grade 1 treatment-related side effect
was diarrhea (8 patients, 24%), followed by
fatigue (4 patients, 12%) and stomatitis (3
patients, 9%). Grade 2 toxicities were mostly
fatigue (10 patients, 30%), diarrhea (6 patients,
18%), and stomatitis (6 patients, 18%). In addi-
tion, hypertension (two patients, 6%) and skin
toxicity (two patients, 6%) were reported in a
small number of patients. It is worth noting that
no grade 4 side effects were observed.

Table 2. Objective response rate.

Variable

Value

No. lines of treatment received before lenvatinib

plus everolimus

1
2
3
4
5

2 (6%)
10 (30%)
14 (42%)
6 (18%)
1(3%)

Best overall response according to RECIST criteria

PR 14 (42%)
SD 6 (18%)
Radiological PD 8 (24%)
Clinical PD 5(15%)
PD, progressive disease; PR, partial response; SD, stable
disease.
1009 1
median OS: 11.2 months (95%Cl, 6.8-19.9)
0.75 4
g 0504 -=-------s
0.25 4
0.00 4

+ 3'3

20 30 40 50 60
Time

Number at risk

2 2 1 1 0

0

20 30 40 50 60
Time

Figure 1. Overall survival curve.

Overall, 20 patients (51%) stopped the treatment
for progressive disease and 1 patient (2%) sus-
pended the combination due to intracranial hem-
orrhage, which was not treatment related. No
treatment was suspended due to AEs.
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Figure 2. Progression-free survival curve.

1.00
median TTF: 6.7 months (95%Cl 4.8-16.6)
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Figure 3. Time to treatment failure curve.

Discussion

The need for a personalization of cancer treat-
ments in a context of therapy optimization
according to effectiveness and toxicity acceptabil-
ity has been progressively improving over the last
few decades, thus leading to the design and
approval of many innovative target molecules,
such as TKI and ICI. Nevertheless, in most cases,
patients run out of viable therapeutic options,
thus relying on drugs with low effectiveness and

an unfavorable balance between aimed results
and treatment-related side effects.

However, the combination of lenvatinib plus
everolimus could prove a valid therapeutic option
for heavily pretreated patients with mRCC even
though the only evidence of its effectiveness for
the second line is supported by a phase Ib® and
randomized phase II trial.11:12

As such, few data are available for this combina-
tion about its effectiveness and safety in a real-
world setting for third line or beyond: to our
knowledge, there are only other two studies
assessing the effectiveness of lenvatinib plus
everolimus as advanced lines!32! (Table 4). Our
analysis sets itself apart by further studying the
correlation of both clinical and laboratory values
with the outcome of the treatment combination.

Our research findings reinforce the well-estab-
lished prognostic significance of NLR in mRCC,
even in the context of lenvatinib plus everolimus
combination for advanced cases. NLR serves as a
well-defined inflammatory index and has already
demonstrated its prognostic value in kidney can-
cer, particularly in early treatment stages.22-23

In addition, the Hb/RDW ratio, an inflammatory
index primarily considered for cardiovascular and
metabolic diseases,?*?5 also showed promise as a
prognostic indicator for kidney cancers, especially
in the specified setting. Although it is not exten-
sively studied as a prognostic index, our study
unveiled its potential significance in predicting
outcomes for kidney cancer patients.

Interestingly, a recent exploratory retrospective
analysis of the phase II study?® found that five
biomarkers were associated with either PFS or
OS and they could potentially predict patients’
benefit from the lenvatinib plus everolimus com-
bination. The lab values assessed in our study
were easier to collect from a clinical standpoint
and were found to be correlated with OS for both
NLR =3 and Hb/RDW ratio=0.7.

Moreover, our study revealed another significant
parameter correlated with OS, namely the pres-
ence of lymph node metastases. This well-known
unfavorable prognostic factor has been consist-
ently associated with poorer outcomes in renal
cell carcinoma patients.??” Regarding factors

journals.sagepub.com/home/tau


https://journals.sagepub.com/home/tau

S Buti, A Olivari et al.

(a) Nodes Metastases (0=no, 1=yes) — 0 — 1

NLR3(23=1,<3=0) +~ 0 1

1.00 - 1.00 -
-1 - median OS (no nodes mets): 18 months ;;n ; dianjos t(g:;a <3): 17.9 months (95%Cl,
5 ¢ R -2-not reac
(O5%ELALS &g‘dzag‘;‘s’)), e - median OS (NLR 23):6.3 monihs (95%Cl,
2 0.75 (95%(Cl, 4.9-not reached) g 0.75 .1-not reached)
3 3 ]
© ©
8 8
& 0504 -------=- feseees ‘E 0509 ==--- T 1
g { ) 4 : ]
e v : 2 : \
-3 . ' =3 . .
9 025 : { 9 025 : H
0.00 : : 0.00
0 10 20 30 40 50 60 0 10 20 30 40 % 60
Time Time (months)
Number at risk Number at risk
12 6 1 1 1 1 0 13 7 1 1 1 1 0
21 6 1 1 0 0 0 18 4 1 1 0 0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time Time (months)
© HB/RDW (20,7=1;<07=0) + 0 + 1

1.00 ‘

=3
b}
@

Survival Probabilities
(=]
S

o
N
o

0.00

- median OS (HB/RDW <0.7): 5.1 months (95%Cl,
1.9-not reached)
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| 10.2-not reached)
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Time (months)
Number at risk
10 3 1 0 0 0
16 6 1 1 L 0
0 10 20 40 50 60
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Figure 4. (a) Correlation between 0S and node metastases at diagnosis. (b) Correlation between NLR values

and 0S. (c) Correlation between Hb/RDW and OS.

Hb/RDW, red cell distribution width; NLR, neutrophils/ lymphocytes ratio; OS, overall survival.

related to a worse PFS, our findings corroborate
the negative prognostic impact of both lung and
brain metastases.?8 These results emphasize the
importance of considering these metastatic sites
when assessing the potential disease progression
in patients.

Interestingly, our patient population had similar
demographical characteristics to those reported
in other clinical trials and retrospective analy-
sis®-11 (Table 4) even though our study had a
more limited number of patients.

Even though our study population comprised a
higher proportion of ‘poor risk’ patients com-
pared to other studies, ORR, mPFS, and mOS
remained consistent with previous retrospective
analyses that focused on heavily pretreated indi-
viduals. Specifically, the ORR ranged from 21%
to 55%, mPFS ranged from 6.1 to 6.7 months,
and mOS ranged from 11.2 to 12.1 months.

Regarding the toxicity profile, Vogelzang er al
reported that 37% of patients experienced a dose
reduction in lenvatinib, and 11% had a dose
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Figure 5. (a) Correlation between lung metastases and PFS. (b) Correlation between brain metastases and
PFS.
PFS, progression-free survival.

Table 3. Drug-related toxicities.

Treatment-related adverse events  G1 G2 G3

Diarrhea 8 24% 6 18% 1 3%
Fatigue 4 12% 10 30% 1 3%
Stomatitis 3 9% 6 18% 1 3%
Nausea 3 9% 4 12% 1 3%
Vomiting 3 9% 3 9% 0 0%
Hand-foot syndrome 3 9% 0 0% 0 0%
Leucopenia 2 6% 0 0% 0 0%
Dysgeusia 2 6% 0 0% 0 0%
Hypertension 1 3% 4 12% 2 6%
Epistaxis 1 3% 1 3% 0 0%
Abdominal pain 1 3% 1 3% 0 0%
Hypertransaminasemia 1 3% 1 3% 0 0%
Dysphonia 1 3% 1 3% 0 0%
Inappetence 1 3% 0 0% 0 0%
Cough 1 3% 0 0% 0 0%
Skin toxicity 1 3% 0 0% 2 6%

[Continued]
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Table 3. (Continued)

Treatment-related adverse events  G1 G2 G3
Headache 1 3% 0 0% 0 0%
Constipation 1 3% 0 0% 0 0%
Hypertriglyceridemia 1 3% 0 0% 0 0%
Flatulence 1 3% 0 0% 0 0%
Paresthesia 1 3% 0 0% 0 0%
Vertigo 0 0% 1 3% 0 0%
Interstitial pneumonia 0 0% 1 3% 1 3%
Dysphagia 0 0% 1 3% 0 0%
Edema 0 0% 1 3% 0 0%
Palpitation 0 0% 1 3% 0 0%
Dyspnea 0 0% 0 0% 1 3%
Table 4. Study outcomes comparison.
Study Study type n Disease setting Prognostic distribution  ORR, n (%) mPFS (months) 0S (months)
reference
Motzer etal.  Phase Il trial 51 Second line MSKCC ‘good’: 12 (24%) 22 (43%) 14.6 months 25.5months
(2015-2016) MSKCC ‘intermediate’: (95% C15.9-20.1)  (95% ClI
32 (64%) [2015] and 20.8-25.5)
MSKCC ‘poor’: 10 (20%) 12.8 months
(95% Cl 7.4-17.5)
[2016]

Wiele et al. Retrospective 55 Fourth line: 4 (7.3%) IMDC ‘good’: 6 (10.9%) 12 (21.8%) 6.2months (95%  12.1months
(2021) Fifth line: 22 (40%) IMDC ‘intermediate’: 42 Cl 4.8-9.4) (95% ClI

Sixth line: 11 (20%) (76.4%) 4.3-NA)

Seventh line: 9 (16.4%)  IMDC ‘poor’: 7 (12.7%)

= Eighth line: 9

(16.4%)
Vogelzang Retrospective 79 Third line: 5 (6.3%) IMDC ‘good’: 15 (19%) 34 (55.7%) 6.1months (95%  14.8months
etal. (2021) Fourth line: 18 (22.8%) IMDC ‘intermediate’: 42 Cl 4.4-9.0) (95% ClI

Fifth line: 25 (31.6%) (53.2%) 10.2-23.9)

Sixth line: 16 (20.3%) IMDC “poor’: 10 (12.7%)

= Seventh line: 15 IMDC NA: 12 (15.1%)

(19%)
Present Retrospective 33 Second line: 2 (6%) IMDC ‘good’: 4 (12%) 14 (42%) 6.7months 11.2months
study (2024) Third line: 10 (30%) IMDC ‘intermediate’: 19 (95% CI 4.9-not (95% ClI

Fourth line: 14 (42%) (58%) reached) 6.8-19.9)

Fifth line: 6 (18%)
Sixth line: 1 (3%)

IMDC “poor’: 10 (30%)

IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; mPFS, median progression-free survival; MSKCC, Memorial Sloan-
Kettering Cancer Center [MSKCC/Motzer); ORR, objective response rate; 0S, overall survival.
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reduction in everolimus. Our study aligns with
these findings, as we observed dose reductions of
either lenvatinib or everolimus during treatment
in 12 cases (36%). Lastly, despite our results sup-
porting a relatively safe toxicity profile of the drug
combination, a network meta-analysis?® pointed
out that lenvatinib plus everolimus is associated
with more renal severe side effects than other
VEGF-TKI.

Several limitations warrant consideration in our
investigation. First, it is important to acknowl-
edge that our study is retrospective in nature,
which may introduce inherent biases and con-
straints in data collection and interpretation.
Second, the study’s sample size is relatively small,
which has restricted the feasibility of conducting a
robust multivariable analysis.

Moreover, a relatively high percentage of patients
with ECOG PS equal to 0 in this setting reflects a
possible positive selection (i.e. patients needed to
be able to tolerate a combination of TKI + mTOR
in an advanced setting).

Conclusion

In summary, our research findings have validated
the efficacy and tolerability of the lenvatinib and
everolimus combination as a viable option for
heavily pretreated mRCC patients. It is encourag-
ing that future research, encompassing a larger
and more diverse patient dataset, could enhance
the statistical significance of the correlations we
observed.

To further support the role of this combination
in the advanced disease setting, randomized
prospective studies are essential. These trials
will provide more robust evidence and further
validate the potential benefits of using len-
vatinib and everolimus in treating advanced
mRCC.
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