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The use of vinorelbine as a single agent or in combination regimens in non-small cell lung cancer (NSCLC) is
associated with satisfactory clinical activity. However, the role of vinorelbine-based chemotherapy in chemona-
ive locally advanced unresectable or metastatic NSCLC patients, according to real-world treatment patterns, has
still not been widely explored. Eighty-one patients treated at a single institution were retrospectively analyzed.
Thirty-seven received standard first-line single-agent vinorelbine, and 44 received vinorelbine plus platinum
drugs, based on physician’s choice; 61.7% were older than 70 years, and 60.5% were affected by =2 comorbidi-
ties. Sixty-three patients were evaluable for objective response: 22% achieved partial response and 41% stable
disease. Median progression-free survival (PFS) was 5.4 months. A benefit in PFS was observed in patients
treated with combinations vs. single-agent vinorelbine (6.7 vs. 3.5 months, p=0.043). Median overall survival
(OS) was 10.4 months without a statistically significant difference between treatments (12.4 vs. 7.5 months).
In 55 stage IV patients, OS was positively correlated with combination regimens, M1a stage, or <2 metastatic
lesions. Grade 3—4 toxicity occurred in 33% of patients, and dose reduction in 11%. A statistically significant
higher incidence of toxicity was observed in patients receiving combinations, in women, in patients younger
than 75 years, or patients with metastases. In this real-word analysis, we confirmed the efficacy and tolerability
of vinorelbine as a single agent or combined with platinums in patients usually underrepresented in controlled
clinical trials. Single-agent vinorelbine may represent a suitable option in elderly or unfit NSCLC patients and

warrants investigation as a potential drug candidate for immunochemotherapy combination regimens.
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INTRODUCTION

Lung cancer is the leading cause of cancer-related
deaths in Italy and worldwide'. The 5-year survival rate in
metastatic non-small cell lung cancer (NSCLC) is <5%".
The increasing availability of anticancer agents (i.e., tar-
geted agents, immunotherapy) offers today a wide choice
of lung cancer treatment options. However, before the
approval of first-line immunochemotherapy combinations
(still not approved in Italy), platinum doublet chemother-
apy has represented the first-line treatment of choice in

patients with advanced NSCLC without sensitizing epi-
dermal growth factor receptor (EGFR) mutations, ana-
plastic lymphoma kinase (ALK)/ROS rearrangements,
and with programmed death ligand 1 (PD-L1) tumor pro-
portion score less than 50%.

Platinum-based combinations include cisplatin or
carboplatin in association with a third-generation drug
(i.e., vinorelbine, taxanes, gemcitabine, pemetrexed)“.
Overall, these combinations provide a significant benefit
in terms of overall survival (OS) compared with second-
generation regimens’. However, such treatments may
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show relevant adverse effects. Thus, in elderly or unfit
patients for doublet chemotherapy, a single-agent chemo-
therapy may represent a suitable option.

Vinorelbine is a semisynthetic derivative of the Vinca
rosea alkaloid vinblastine. It has a cytotoxic effect due
to its interaction with tubulin, leading to the impair-
ment of the microtubule function. In fact, it binds to the
B-subunit of the tubulin dimer at the Vinca binding site,
resulting in a block of B-tubulin polymerization with
o-tubulin. The cells exposed to the drug are particu-
larly affected during metaphase because of the altera-
tion of the mitotic spindle organization, with a final
effect of inhibition of cell proliferation and blockage of
mitosis™®.

The use of single-agent vinorelbine or vinorelbine-
based combination regimens in NSCLC is associated
with satisfactory clinical activity, comparable to other
third-generation regimens>’. The selection of the most
suitable chemotherapeutic treatment choice represents
a challenge for oncologists. When administered alone,
vinorelbine has a favorable tolerability profile even in
frail or elderly patients®, with a response rate (RR) of
about 20%’. Vinorelbine is also available in an oral for-
mulation, which offers a benefit in the management of
care. Based on patient characteristics and preferences, cli-
nicians can choose oral or intravenous administration'’.

Although in recent years the use of these vinorelbine-
based regimens in advanced disease has been resized due
to a lower consensus score in clinical guidelines, there is
evidence of a substantial comparable activity of different
third-generation regimens®®. Cisplatin plus vinorelbine
still retains a prominent role in adjuvant therapy of patients
with completely resected NSCLC (stage IB-IIIA), with
an absolute 5-year survival advantage ranging from 8.6%
to 15% versus observation'"',

However, since clinical practice guidelines are based
on results of controlled clinical trials including selected
patients, real-world studies may help in the comprehen-
sion of the impact of these treatments on patient outcome
in routine clinical practice. To date, with the exception
of very few studies'>", there is still very limited infor-
mation on real-life data concerning the use of first-line
vinorelbine-based chemotherapy in NSCLC.

Thus, the aim of this study was to evaluate according to
real-world treatment patterns the efficacy and tolerability
of single-agent vinorelbine or vinorelbine combined with
cisplatin or carboplatin in a cohort of chemonaive locally
advanced unresectable or metastatic NSCLC patients.

PATIENTS AND METHODS
Patients and Treatment

This retrospective observational monoinstitutional real-
world analysis was conducted at the Unit of Translational
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Oncology of the Careggi University Hospital between
November 2008 and May 2015.

The study procedures were in accordance with the ethical
standards of the institution and with the Helsinki Declaration.
Signed informed consent for treatment was obtained from
all patients. Because of the descriptive, exploratory nature of
the study, sample size was not based on any statistical test.

The study population consisted of previously untreated
>18-year-old patients with histological or cytological exami-
nation documenting a NSCLC. According to the American
Joint Committee on Cancer (AJCC)", stages admitted to
the analysis were IIIA or IIIB not suitable for surgery or
chemoradiotherapy, and IV. Patients were also eligible if
they had an Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 0-2. In addition, patients had
adequate bone marrow, renal, and hepatic functions.

Baseline evaluation included medical history (includ-
ing comorbidities and concomitant drugs), blood exami-
nation (complete blood count and metabolic panel), and
computed tomography (CT) scan. After the beginning of
chemotherapy, patients underwent clinical examination,
including blood tests, at least twice a month. Radiological
assessments were usually performed every 10-14 weeks
or when clinically required.

Eighty-one patients (53 males and 28 females) with
NSCLC were included in the analysis. Thirty-seven
received vinorelbine alone, and 44 received vinorelbine
plus cisplatin (n=22) or carboplatin (n=22) as first-line
chemotherapy. All patients undergoing single-agent che-
motherapy received vinorelbine as oral formulation,
whereas only 25% of patients who underwent combination
chemotherapy received oral vinorelbine. The choice of
treatment was mainly based on clinical criteria, including
age, PS, and comorbidities. The median age was 72 years
(range: 37-86 years); 13.6% of patients had a baseline PS
21. Forty-two patients (51.9%) had an adenocarcinoma,
33 (40.7%) a squamous cell carcinoma, and 6 (7.4%) other
histologies (adenosquamous carcinoma, large cell carci-
noma, and undifferentiated NSCLC). Fifty-five patients
(67.9%) had stage IV, 16 (20%) stage IIIB, and 10 (12%)
stage IIIA disease. Overall, all patients with adenocarci-
noma treated after approval in 2010 of first-line gefitinib in
Italy (n=28) underwent EGFR mutation analysis. Among
them, 26 were EGFR wild type and 2 EGFR mutated.
Both of them interrupted cytotoxic chemotherapy to start
gefitinib (one patient after one cycle) and erlotinib (one
patient after two cycles) as soon as analysis results were
available. EGFR mutation analysis was also performed in
5 out of 14 adenocarcinoma patients treated prior to 2010,
and only one cancer was found to be mutated. Such find-
ing brought in this patient the second-line treatment of a
tyrosine kinase inhibitor following disease progression.

In most patients (78%), KRAS was not determined.
ALK translocation analysis was performed in only three
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patients following vinorelbine-based chemotherapy since
first-line treatment with crizotinib was not approved in
Italy until May 2018. Thus, the ALK translocation analy-
sis was performed in such patients only for second-line
therapy purpose since crizotinib was available in Italy for
second-line treatment from March 2015. No ALK rear-
rangement was detected in these cases. These and other
characteristics of patients are listed in Table 1.

Treatment Regimens

Patients included in the analysis were treated according
to standard regimens. Chemotherapy combinations were
represented by vinorelbine 25 mg/m’ intravenously (IV)
day 1, 8 q21 or 60 mg/m* per os (PO) day 1, 8 g21 plus
carboplatin (AUC 4/5 mg/ml/min, day 1 gq21), or vinorel-
bine (as above) plus cisplatin (75 mg/m’, day 1 g21).

Single-agent vinorelbine was administered as follows:
60 mg/m* PO day 1, 8 q21 or day 1, 15 q28. Single-agent
maintenance with oral vinorelbine was also performed.

Assessment of Efficacy

Objective response (OR) was recorded according to
RECIST (v. 1) criteria in patients who underwent at least
one instrumental reevaluation. Progression-free survival
(PES) and OS were calculated from the beginning of che-
motherapy to the occurrence of the first progression or
death/lost to follow-up, respectively.

Evaluation of Toxicity

All toxicities were scored according to World Health
Organization criteria [Common Terminology Criteria for
Adverse Events (CTCAE) v. 3.0]. The evaluation of tox-
icity was planned for patients who received at least one
cycle of chemotherapy.

Statistical Analysis

PFS and OS were analyzed using the Kaplan—Meier
method (log-rank test). The impact of clinical/pathologi-
cal characteristics of metastatic patients on PFS and OS
was assessed by univariate and multivariate COX pro-
portional hazard model [hazard ratio (HR), 95% con-
fidence interval (CI)]. The exact Fisher’s test and the
chi-square test were used to assess correlations between
OR and treatment type and toxicity and patients’ charac-
teristics. All comparisons were performed by consider-
ing no more than two categories per variable. Statistical
analysis was performed using the SPSS software (version
23.0). Statistical significance was defined as a value of
p<0.05.

RESULTS
Factors Driving the Treatment Choice

Significant statistical associations were reported
between physician’s administered treatment regimens

Table 1. Demographic and Baseline Characteristics of
81 Non-Small Cell Lung Cancer (NSCLC) Patients

Characteristic Number (%)
Sex
Male 53 (65.4)
Female 28 (34.6)
Age (years)
Median 72
Range 37-86
<70 31(38.3)
70-75 24 (29.6)
76-80 16 (19.8)
>80 10 (12.3)
Performance status (ECOG)
0 70 (86.4)
1 10 (10.3)
2 1(1.2)
Comorbidities
0 7 (8.6)
1 25(30.9)
2 36 (44.4)
>3 13 (16.0)
Concomitant drugs
Yes 73 (90.1)
No 8(9.9)
Smoking status
No 9 (11.1)
Yes 72 (88.9)
Ex smokers 54 (75.0)
Smokers 18 (25.0)
Stage (AJCC)
1A 10 (12.3)
1B 16 (19.8)
v 55 (67.9)
Mla 27 (49.1)
MIlb 28 (50.9)
Number of metastases
1-2 26 (47.3)
>3 29 (52.7)
Histotype
Adenocarcinoma 42 (51.9)
Squamous cell carcinoma 33 (40.7)
Squamous adenocarcinoma 1(1.2)
Large cell carcinoma 1(1.2)
Non-small cell carcinoma NOS 4(4.9)
EGFR status
Wild type 35 (43.2)
Mut 4(4.9)
Not available 42 (51.9)
KRAS status
Wild type 13 (16.0)
Mut 5(6.2)
Not available 63 (77.8)
ALK status
Wild type 3(3.7)
Rearranged -
Not available 78 (96.3)

AJCC, American Joint Committee on Cancer; ECOG, Eastern
Cooperative Oncology Group; NOS, not otherwise specified.
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(single agent vs. combination regimens) and age or
comorbidities. Single-agent vinorelbine was administered
mainly to patients older than 75 years and with >2 comor-
bidities (»p<0.001 and p=0.013, respectively). Other fac-
tors such as sex, PS, concomitant drugs, smoking history,
histology, and stage did not significantly correlate with
the administered treatments.

Study Drug Exposure

Eighty-eight percent of patients received more than
one cycle of chemotherapy. Overall, the median num-
ber of cycles was 4 (range: 1-6). Twenty-eight patients
(34.6%) discontinued treatment by the fourth cycle of
treatment due to early disease progression (57%), toxicity
(21%), worsening of clinical conditions (14%), and other
causes (7%) (Table 2).

Seventy-two patients (88.9%) received chemother-
apy without dose reductions (Table 2). In the remaining
nine patients (11.1%), dose reductions from 25% to 35%
of one or both drugs were performed due to the occur-
rence of toxicity. Overall, 315 cycles of treatment were
administered, 289 (91.7%) as full dose and 26 (8.3%) as
reduced dose.

Efficacy
Sixty-three of 81 patients treated with vinorelbine-
containing regimens underwent a CT scan reassessment.

Table 2. Treatment Characteristics
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In the remaining 18 patients, OR was not evaluated
because of early worsening of clinical conditions or unac-
ceptable toxicity or other causes that led to an early drug
discontinuation.

According to RECIST criteria, 14 patients (22.2%)
achieved a partial response (PR) and 26 (41.3%) a stable
disease (SD), with a disease control rate (DCR) of 63.5%.
Twenty-three patients had a progressive disease (PD), and
no patient had a complete response (CR) (Table 3).

Median PES of the entire case series was 5.4 months
(95% CI: 2.8-8.0). A PFS benefit of the combination
regimens compared with single-agent chemotherapy
was observed: median PFS were 6.7 and 3.5 months,
respectively (HR: 0.55; 95% CI: 0.31-0.98; p=0.043).
Multivariate analysis confirmed a significantly longer
PFS in patients who received combination therapy (HR:
0.25; 95%: CI, 0.11-0.59; p=0.001) (Table 4, Fig. 1A).

Median OS of the entire case series was 10.4 months
(95% CI: 5.6-15.0). Median OS of patients treated
with vinorelbine plus a platinum complex was 12.4
months, and that of patients treated with single-agent
vinorelbine was 7.5 months. However, no statistically
significant difference was found (p=0.432) (Table 4,
Fig. 1B).

Univariate and multivariate analyses of the entire
case series did not show significant correlations between
patients’ characteristics and treatment outcome.

All Regimens Combination Single-Agent

Variable [n (%)] Chemotherapy [n (%)] Chemotherapy [n (%)]
Treatment 81 (100.0)

Vinorelbine + cisplatin - 22 (27.2) -

Vinorelbine + carboplatin - 22 (27.2) -

Vinorelbine - - 37 (45.7)
Vinorelbine maintenance treatment

Yes 16 (19.8) 13 (29.5) 3(8.1)

No 65 (80.2) 31 (70.5) 34 (91.9)
No. of cycles

Mean = SD 4 +1.66 4.1+1.64 3.6 £1.69

Median 4 4 4

Range 1-6 1-6 1-6

1-2 19 (23.5) 9(20.4) 10 (27.0)

34 35(43.2) 19 (43.2) 16 (43.2)

5-6 27 (33.3) 16 (36.4) 11 (29.7)
Vinorelbine formulation

Oral 48 (59.3) 11 (25.0) 37

Intravenous 33 (40.7) 33 (75.0) 0
Dose reduction

Yes 9(11.1) 8 (18.2) 1.7

No 72 (88.9) 36 (81.8) 36 (97.3)
Treatment interruption

Yes 28 (34.6) 13 (29.5) 15 (40.5)

No 53 (65.4) 31 (70.5) 22 (59.5)
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Table 3. Evaluation of Response in Patients Evaluable for Objective Response (OR)
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All Regimens Combination Chemotherapy Single-Agent Chemotherapy

OR (n) (n=63) OR (n) (n=38) OR (n) (n=25) p
ORR 22.2% 27.3% 5.4% 0.033
DCR 63.5% 65.9% 29.7% 0.015
Complete response - - - - - -
Partial response 14 22.2% 12 31.6% 2 8.0%
Stable disease 26 41.3% 17 44.7% 9 36.0%
Disease progression 23 36.5% 9 23.7% 14 56.0%
Not evaluable 18 6 12

ORR, overall response rate; DCR, disease control rate.

When the analysis was limited to 55 stage IV patients,
response to treatment was significantly associated with
the administered regimen, with a higher OR rate (ORR)
in patients receiving combination chemotherapy com-
pared with single-agent chemotherapy (p=0.041).
Similar results were found for PFS and OS either by
univariate or multivariate analysis (Table 5, Fig. 1C and
D): prolonged PFS and OS were observed in patients
treated with combination chemotherapy (p<0.001 in
both cases).

PFS and OS were both associated with sites of metas-
tases: patients with only pulmonary metastases and/or
pleural effusion (Mla AJCC), compared with patients
with distant metastases (M1b AJCC), showed an advan-
tage in both PFS (7.9 vs. 3.5 months; p=0.043) and OS
(17.9 vs. 7.5 months; p=0.009) (Table 5, Fig. 1E and F).

Also, OS significantly related to the number of meta-
static lesions: patients with <2 metastatic lesions showed
a prolonged OS compared with patients with >2 lesions
(15.6 vs. 5.6 months; p=0.050) (Table 5, Fig. 1G and H).

Toxicity

Adverse events (AEs) are detailed in Table 6. Grade
3 or 4 toxicity was observed in 27 patients (33%), with
prevalence of neutropenia (22%) and hepatotoxicity
(7%). Overall, six patients (7.4%) discontinued treat-
ment because of grade 3 or 4 AE. Sixty-six percent of
patients experienced only grade 1 or 2 AEs, maintaining a
good quality of life during treatment. The most common

grade 1-2 AEs were anemia (85.2%), asthenia (33.3%),
leukopenia (32.1%), nausea (32.1%), elevated alanine
aminotransferase or aspartate aminotransferase (27.2%),
constipation (18.5%), and diarrhea (17.3%).

As expected, patients who received vinorelbine com-
bination regimens showed a significantly higher inci-
dence of treatment-related toxicity than patients treated
with vinorelbine alone (grade 3 or 4 in 43.2% vs. 21.6;
p<0.001) (Table 7). In particular, a higher incidence of
neutropenia (grade >2 in 50% vs. 10.8%; p=0.001), leu-
kopenia (grade >2 in 25.0% vs. 8.1%; p=0.051), anemia
(grade =2 in 27.3% vs. 0%; p<0.001), and dyspepsia
(grade 22 in 22.7% vs. 2.7%, p=0.010) was observed
(data not shown).

A dose reduction in one or both drugs was required
in 11% of patients treated with the combination che-
motherapy, due to the occurrence of severe AEs. In the
single-agent vinorelbine group, a dose reduction was
required in only two patients (5.4%). A higher number
of patients treated with doublets discontinued treatment
compared with those treated with the vinorelbine single
agent (p=0.035).

Also, a higher incidence of AEs in women compared
with men was found (grade 23 in 42.9% vs. 28.3%;
p=0.030) (Table 7), especially in relation to gastroin-
testinal toxicity (grade =2 in 50% vs. 18.9%; p=0.003),
including nausea (grade >2 in 28.6% vs. 7.6%; p=0.014)
and diarrhea (grade 22 in 10.7% vs. 0.0%; p=0.038)
(data not shown).

Table 4. Efficacy Evaluation in the Intent-to-Treat Population

Combination Single-Agent
All Regimens ~ Chemotherapy =~ Chemotherapy
(n=81) (n=44) (n=37) HR (CI95%)*
Median PFS (months) 5.4 6.7 3.5 0.55 (0.31-0.98), p=0.043
CI 95% PES 2.8-8.0 4.0-9.5 2.8-4.3
Median OS (months) 10.4 124 7.5 0.80 (0.45-1.41), p=0.432
CI95% OS 5.6-15.1 7.5-17.2 3.6-11.3

PFS, progression-free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval.

*Cox proportional hazard model.
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Figure 1. Kaplan—-Meier estimates of progression-free survival (A) and overall survival (B) of all patient population according to
treatment regimens. Kaplan—Meier estimates of progression-free survival (C) and overall survival (D) of stage IV patients (dotted line:
vinorelbine-based combinations; solid line: single-agent vinorelbine). Kaplan—Meier estimates of progression-free survival and overall
survival of stage IV patients according to sites of metastases (dotted line: M1a; solid line: M1b) (E, F) or number of metastases (dotted
line: <2; solid line: >2) (G, H). *Log-rank test.



REAL-WORLD DATA ON VINORELBINE IN NSCLC

Table 5. Correlations Between PFS, OS, and Characteristics of 55 Stage IV Patients

Univariate Analysis Multivariate Analysis
HR (CI 95%) p HR (CI 95%) p
PFS

Metastasis (AJCC)

M1b (n=28) 1 1

Mla (n=27) 0.45 (0.25-0.97) 0.050  0.47 (0.23-0.97) 0.043
Number of metastatic lesions

23 (n=29) 1 1

1-2 (n=26) 0.72 (0.35-1.46) 0.362  0.81(0.33-1.19) 0.644
Treatment type

Single-agent chemotherapy (n=21) 1 1

Combination chemotherapy (n=34) 0.27 (0.13-0.56)  <0.001 0.26 (0.10-0.44)  <0.001

oS

Metastasis (AJCC)

M1b (n=28) 1 1

Mla (n=27) 0.30 (0.15-0.63) 0.001  0.36 (0.16-0.78) 0.009
Number of metastatic lesions

23 (n=29) 1 1

1-2 (n=26) 0.36 (0.17-0.78) 0.009  0.45 (0.20-0.96) 0.050
Treatment type

Single-agent chemotherapy (n=21) 1 1

Combination chemotherapy (n=34) 0.30 (0.15-0.62) 0.001 0.28 (0.13-0.61) 0.001
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Table 6. Toxicity Observed During First-Line Therapy in Relation to Chemotherapeutic Regimens and in Overall Population

Combination Chemotherapy Single-Agent Chemotherapy All Regimens

Observed Toxicity Grade 0-1 Grade 2 Grade 3—4 Grade 0—1 Grade 2 Grade 34 Grade 0-1 Grade 2 Grade 3—4
Hematological toxicity 43.2% 22.7%  34.1% 89.2% 2.7% 8.1% 64.2% 13.6%  222%
Leukopenia 75.5% 114%  13.6% 91.9% 8.1% - 82.7% 9.9% 7.4%
Neutropenia 50.0% 159%  34.1% 89.2% 2.7% 8.1% 67.9% 99%  22.2%
Febrile neutropenia 93.2% - 6.8% 100.0% - - 96.3% - 3.7%
Anemia 72.7% 27.3% - 100.0% - - 85.2% 14.8% -
Thrombocytopenia 97.7% - 2.3% 97.3% - 2.7% 97.5% - 2.5%
Gastrointestinal toxicity 61.4% 38.6% - 81.1% 13.5% 5.4% 70.4% 27.2% 2.5%
Diarrhea 93.2% 6.8% - 100.0% - - 96.3% 3.7% -
Constipation 100.0% - - 94.6% 2.7% 2.7% 97.5% 1.2% 1.2%
Nausea 79.5% 20.5% - 91.9% 5.4% 2.7% 85.2% 13.6% 1.2%
Vomiting 97.7% 2.3% - 100.0% - - 98.8% 1.2% -
Mucositis 95.5% 4.5% - 94.6% 5.4% - 95.1% 4.9% -
Dyspepsia 77.3% 22.7% - 97.3% 2.7% - 86.4% 13.6% -
Neurological toxicity 95.5% 4.5% - 97.3% 2.7% - 96.3% 3.7% -
Liver toxicity 86.4% 4.5% 9.1% 91.9% 2.7% 5.4% 88.9% 3.7% 7.4%
Renal toxicity 97.7% - 2.3% 100.0% - - 98.8% - 1.2%
Asthenia 93.2% 6.8% - 97.3% 2.7% - 95.1% 4.9% -
Fever 97.7% 2.3% - 100.0% - - 98.8% 1.2% -
Maximum toxicity (all types) 13.6% 432%  43.2% 56.8%  21.6% 21.6% 33.3% 333%  33.3%
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Table 7. Correlations Between Patient Characteristics and Maximum Grade Toxicity Observed During First-Line Therapy

Characteristics Total n Grade 01 [n (%)] Grade 2 [n (%)] Grade 34 [n (%)] 2 Test

Patients (N=81) 27 (33.3) 27 (33.3) 27 (33.3)

Sex 0.030
Male 53 23 (43.4) 15 (28.3) 15 (28.3)
Female 28 4(14.3) 12 (42.9) 12 (42.9)

Age (years) 0.016
<75 50 11 (22.0) 21 (42.0) 18 (36.0)
>75 31 16 (51.6) 6(19.4) 9(29.0)

PS (ECOG) 0.900
0 70 24 (34.3) 23 (32.9) 23 (32.9)
>1 11 3(27.3) 4(36.4) 4(36.4)

Comorbidities (number) 0.275
0-1 32 9 (28.1) 9 (28.1) 14 (43.8)
>1 49 18 (36.7) 18 (36.7) 13 (26.5)

Concomitant therapies 0.870
Yes 73 24 (32.9) 25 (34.2) 24 (32.9)
No 8 3(37.5) 2 (25.0) 3(37.5)

Smoking 0.687
Yes 72 23 (31.9) 25 (34.7) 24 (33.3)
No 9 4 (44.4) 2(22.2) 3(33.3)

Histotype 0.382
Nonsquamous 47 13 (27.7) 16 (34.0) 18 (38.3)
Squamous 34 14 (41.2) 11 (32.4) 9 (26.5)

Therapeutic setting 0.050
Local advanced 26 12 (46.2) 10 (38.5) 4 (15.4)
Metastatic 55 15 (27.3) 17 (30.9) 23 (41.8)

Treatment type <0.001
Combination chemotherapy 44 6 (13.6) 19 (43.2) 19 (43.2)
Single-agent chemotherapy 37 21 (56.8) 8(21.6) 8(21.6)

Vinorelbine formulation 0.003
Oral 48 23 (47.9) 11 (22.9) 14 (29.2)
Intravenous 33 4 (12.1) 16 (48.5) 13 (39.4)

Palliative radiotherapy/symptomatic 0.917
Yes 14 4 (28.6) 5(35.7) 5(35.7)
No 67 23 (33.3) 22 (32.8) 22 (32.8)

As far as age was concerned, patients younger than
75 years experienced more toxicity (grade =3 in 36% vs.
29%; p=0.016) (Table 7), mainly in relation to anemia
(grade 2, 8% vs. 4%; p=0.025), leukopenia (grade =2,
22.6% vs. 14%; p=0.050), and nausea (grade 22, 20% vs.
6.4%; p=0.050) (data not shown).

Finally, patients with metastatic disease experienced
higher toxicity compared with patients with locally
advanced disease (grade =3, 42% vs. 15%; p=0.050)
(Table 7) mainly in relation to hematological toxicity
(p=0.012) (data not shown).

Maintenance Therapy

Sixteen of 81 vinorelbine-treated patients (20%) with
documented SD (n=7) or PR (n=9) after four to six courses
of monochemotherapy (19%) or combination chemother-
apy (81%) underwent maintenance therapy with vinorel-
bine. This treatment option was not offered to clinically

unfit patients with unfavorable features, such as ECOG PS
21 or major comorbidities. Eleven patients received oral
vinorelbine (60 mg/m’ day 1, 8 every 21) and 5 IV vinore-
Ibine (25 mg/m* day 1, 8 every 21). Overall, a total of 77
courses were administered (median number of courses: 4.8,
range: 2—10). According to the RECIST criteria, two patients
(13%) achieved a PR and nine (56%) an SD. Median PFS
was 9.9 months (95% CI. 5.4-14.5), and OS was 12.4
months (95% CI: 12.3—-12.5) (data not shown).

The outcome parameters (PFS and OS) of this group
of patients were compared with those of 18 patients who
received at least four courses of induction chemotherapy
but were not candidate for maintenance therapy. No sta-
tistically significant differences were observed in PFS
or OS of such subgroups (respectively, p=0.593 and
p=0.241) (data not shown).

The vinorelbine maintenance treatment was gener-
ally well tolerated and safe, with low rates of severe AEs.
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Only two patients (12.5%) experienced grade 3 or 4 tox-
icity (data not shown).

DISCUSSION

Regimens including vinorelbine constitute a valid
therapeutic option in advanced NSCLC. The efficacy of
combinations including a platinum complex and vinorel-
bine is comparable to that of regimens that include other
third-generation drugs™*'®"". Also, vinorelbine-based
regimens display a relatively favorable tolerability
profile”'*"7.

In patients with unfavorable clinical characteristics
(e.g., elderly, poor PS, comorbidities), a treatment with
single agent vinorelbine may also be considered®*'**.

Interestingly, the oral formulation of vinorelbine has
also shown to be active and well tolerated according to a
metronomic administration in frail patients*"**. We con-
ducted a retrospective observational analysis to evalu-
ate the efficacy and tolerability of first-line therapy with
vinorelbine-based regimens in a cohort of NSCLC patients
consecutively treated at the Translational Oncology Unit
of the Careggi University Hospital according to real-
world treatment patterns between 2008 and 2015. In this
context, we demonstrated the efficacy and tolerability
of the administered regimens also in patients usually
underrepresented in controlled clinical trials. A relevant
percentage of patients were, in fact, older than 70 years
(61.7%) and were affected by 22 comorbidities (60.5%).

Our findings, despite the limited number of patients
analyzed, are comparable with those of larger controlled
clinical trials that evaluated vinorelbine-based regimens
in patients with unresectable stage III or metastatic
disease™ >,

Median OS and PFS we observed in patients treated
with vinorelbine-based doublets were even slightly higher
than those observed in main randomized phase III clinical
trials. Median OS values ranged, in fact, from 8.1 to 10.1
months for vinorelbine—cisplatin”'®". Median OS of 7.3
months was reported for vinorelbine—carboplatin combi-
nations®. In the same trials, PFS ranged from 4.0 to 5.7
months. This finding appears notable and highlights the
importance of real-life studies in the context of clinical
investigations.

Median OS and PFS observed in our cohort of patients
treated with single-agent vinorelbine were both within the
ranges reported in randomized controlled trials in which
vinorelbine was administered according to standard
schedules (median OS from 6.5 to 10.2 months, median
PFS from 3.1 to 6.0, respectively)*.

Our results are also in substantial agreement with
those available from a large European prospective real-
world study performed in advanced/metastatic NSCLC
patients and including different cohorts treated with first-
line third-generation drug combinations. In particular,
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OS and PFS in a cohort of 300 patients treated with
platinum—vinorelbine doublets were, respectively, 10.7
and 5.6 months". Such cohort included 15% of patients
with PS 2-3 but only 28% of patients older than 70
years. A second retrospective real-word study, based on
a SEER—Medicare database analysis including more than
5,000 NSCLC patients, did not report efficacy data on
vinorelbine-based treatment, probably due to the small
number of patients treated with this drug (n=25)".

The significant benefit we observed either in PFS
and OS of stage IV patients with M1a disease compared
with those with distant metastases (M1b) confirms the
prognostic advantage derived from the presence of only
pulmonary metastases. The finding that tumor burden
correlated with treatment outcome was also in agreement
with the results of others® and may be related to a dif-
ferent cytokinetic status (lower growth fraction, longer
doubling time) and consequent lower responsiveness to
drug therapy.

Vinorelbine-based chemotherapy was generally well
tolerated with an overall 33.3% grade 3—4 toxicity in the
entire population and with dose reduction occurring in
11% of cases. The higher incidence of grade 3—4 hemato-
logical and gastrointestinal toxicities observed in patients
treated with combination chemotherapy compared with
single-agent vinorelbine was expected, although the fre-
quency we observed was lower compared with data of
other studies”'*****%,

The observation of a higher incidence of AEs in
women, patients younger than 75 years, and patients with
metastatic disease may be respectively explained by sex-
related differences in pharmacokinetics and pharmacody-
namics of drugs*, as well as by a reduced responsiveness
of women to antiemetic drugs® and a higher use of the
combination chemotherapy in younger patients as well as
in metastatic patients.

The lack of difference we observed between effi-
cacy parameters of the small subcohort of patients who
received maintenance therapy and the comparator sub-
group of patients who did not received it is in agreement
with results of studies investigating vinorelbine according
to this therapeutic strategy”*°. The incidence of AEs was
instead substantially lower compared with that reported
in clinical trials®* .

In the years in which these patients were treated,
platinum-based doublets represented the most active and
appropriate first-line choice for most of patients with
NSCLC in Italy. EGFR inhibitors (i.e., gefitinib and erlo-
tinib) as first-line treatment of NSCLC carrying EGFR
activating mutations have been available in Italy only from
2010 and 2013, respectively. First-line treatment with an
ALK inhibitor (crizotinib) has been possible in Italy in
2018 only, after the conclusion of this study. Fortunately,
in more recent years, new agents have radically changed
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the state-of-the-art NSCLC treatment. The breakthrough
of immunotherapy into the NSCLC treatment scenario has
enriched the spectrum of the therapeutic armamentarium,
offering increasing options to satisfy different clinical
necessities. In particular, immune checkpoint inhibitors
targeting the programmed death 1 (PD-1)/PD-L1 axis have
shown notable clinical activity in nononcogenic addicted
NSCLC with high RR and durable responses®™*.

It is known that cancer activates escape mechanisms
(e.g., adaptive and innate evasion) against the host immune
response. NSCLC establishes an immunosuppressive
microenvironment with the fundamental role of regula-
tory T cells (Tregs), upregulating molecules with immu-
nosuppressive activity such as cytotoxic T-lymphocyte
associated protein 4 (CTLA-4), T-cell immunoglobulin
mucin 3 (TIM-3), and PD-1*".

Accumulating evidence shows that cytotoxic chemo-
therapy can modulate the immune microenvironment by
increasing the immunogenicity of cancer cells, enhanc-
ing the cytotoxicity of T cells and NK cells, and foster-
ing the accumulation of interferon-y (IFN-y) and tumor
necrosis factor-o. (TNF-o)*. In addition, cytotoxic agents
may decrease immunosuppressive immune cells, such as
Tregs, with a consequent reduction in inhibitory cyto-
kines such as TGF-B*. Cytotoxic agents that show such
immunomodulatory properties are mainly represented
by platinum compounds, taxanes, and vinca alkaloids,
including vinorelbine**.

On this basis, vinorelbine could exert a synergistic activity
with immunotherapy. Available data show that the adjuvant
treatment of NSCLC patients with cisplatin plus vinorel-
bine was associated with intense alterations on the circulat-
ing immune cells status, mainly represented by increased
cytotoxic T-lymphocyte (CTL)/Treg ratio and consequent
reduction in Treg activity in most of the patients*.

Although the mutagenic properties of vinorelbine are
still controversial, there is evidence on its ability in induc-
ing oxidative DNA damage®. Thus, another mechanism
by which vinorelbine may contribute to the antitumor
immune response and consequent promotion of immu-
nogenic cell death concerns the induction of mutation-
dependent neoantigens*®. This feature, which is common
to DNA-damaging agents®, could be thus exploited
using vinorelbine to improve the therapeutic efficacy
of immune checkpoint inhibitors. Additional informa-
tion about the combination of vinorelbine with immune
checkpoint inhibitors will be available from the ongoing
phase II study (NCT03801304) that is evaluating the effi-
cacy and safety of metronomic vinorelbine in combina-
tion with atezolizumab as second-line treatment.

CONCLUSION

Overall, despite the limited number of patients, this
retrospective analysis confirms the efficacy and safety
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profile of vinorelbine-based regimens, even in elderly or
unfit NSCLC patients, and underscores the utility of real-
world evidences. The selection of the optimal sequence
of treatments plays a crucial role in the therapeutic path-
way of patients with NSCLC. Single-agent vinorelbine,
in particular as oral formulation, may represent a suitable
option in elderly or unfit NSCLC patients and warrants
investigation as a potential drug candidate for immuno-
chemotherapy combination regimens.
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