
Abstract. Background: The MILES and ELVIS studies
showed that vinorelbine is one of the best options for elderly
patients with advanced non-small-cell-lung cancer (NSCLC).
Oral vinorelbine at standard schedule (60-80 mg/m²/weekly)
has good activity in terms of response rates and progression-
free survival. In recent years, a metronomic schedule of oral
vinorelbine (40-50 mg/m² three times a week, continuously)
has been studied in phase II trials, especially in unfit and
elderly patients. In the MOVE trial metronomic oral
vinorelbine had a clinical benefit [partial response
(PR)+stable disease (SD) >12 weeks] in 58.1% of patients
with mild toxicity. On this basis, in 2017 we started a phase
II study with metronomic oral vinorelbine in elderly (over 70
years) or unfit [Eastern Cooperative Oncology Group
performance score (ECOG-PS) of 2] patients with
locally/advanced and metastatic NSCLC. Primary aims were
clinical benefit (PR+SD ≥6 months) and toxicity; secondary
aims were progression-free survival and overall survival.
Patients and Methods: A total of 25 patients entered the study:
11 with local/advanced and 14 with metastatic NSCLC (five
squamous and 20 adenocarcinoma). None of the patients had
epidermal growth factor receptor (EGFR) mutations,
anaplastic lymphoma kinase (ALK) translocation, or
programmed death ligand 1 (PDL1) expression; those with
squamous carcinoma did not have PDL1 expression. The
median age was 79 (range=44-90) years. The PS was 0 in 12

patients (48%), 1 in four patients (16%) and 2 in nine patients
(36%). Oral vinorelbine was administered at 40 mg three
times a week continuously. Results: Clinical benefit was
achieved in eight patients (32%). Objective responses were
partial response in two patients (8%), stable disease in seven
(28%), progressive disease in nine (36%); seven patients were
not evaluable for response (28%). Median progression-free
survival was 2 months; median overall survival was 4 months
but four out of eight patients with clinical benefit were still
alive at 18 months. Overall survival at 1 year was 32%.
Toxicity was mild: only one patient experienced grade 4
neutropenia, one grade 3 peripheral neuropathy, four grade 2
asthenia, one grade 2 mucositis, and one grade 2 diarrhoea.
The dose needed to be reduced to 30 mg/m2/three times a week
in three patients. Conclusion: Our study confirmed the activity
and safety of metronomic oral vinorelbine in patients with
wild-type local/advanced and metastatic NSCLC unsuitable
for treatment with standard i.v. chemotherapy, allowing
patients a comfortable home-based therapy, thereby avoiding
frequent hospital visits. 

Lung cancer is the leading cancer killer in men and women in
Europe with 388,000 estimated deaths in 2018 (1). In recent
years, a number of new drugs have been approved for patients
with 'oncogene-addicted' lung cancer: Osimertinib is now the
gold standard agent for patients with epidermal growth factor
receptor (EGFR) mutations, (2); pembrolizumab is the only
check-point inhibitor for patients with programmed death ligand
1 (PDL1) expression ≥50% (squamous and non-squamous) (3);
crizotinib is the only anaplastic lymphoma kinase (ALK)
inhibitor for patients with ROS proto-oncogene 1, receptor
tyrosine kinase rearrangement (4); alectinib has demonstrated its
efficacy as compared to crizotinb as first-line therapy in patients
with ALK translocations (5); and the combination of dabrafenib
and trametinib is the best option for patients with B-Raf proto-
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oncogene, serine/threonine kinase (BRAF) V600E mutation (6).
To date, in Italy, for fit patients [Eastern Cooperative Oncology
Group performance score (ECOG-PS) 0-1] without PDL1
expression or acquired mutations, chemotherapy with a doublet
of cisplatin/carboplatin (plus pemetrexed for adenocarcinoma or
gemcitabine/vinorelbine for squamous carcinoma) is the
mainstay of treatment. Very recently, pembrolizumab plus
cisplatin/carboplatin and pemetrexed has been approved and
reimbursable for patients with non-squamous lung cancer
without PDL1 expression or with ≤50% expression (6).
However, in clinical practice, the treatment of elderly or unfit
patients with wild-type genotype remains a challenge. These are
patients unsuitable for cisplatin or a chemotherapy combination,
and a palliative monotherapy is generally the treatment of
choice. The MILES and ELVIS studies showed that vinorelbine
is one of the best options for elderly patients with advanced
NSCLC (8, 9). Oral vinorelbine demonstrated good activity in
terms of response rates and progression-free survival (10);
moreover, the oral formulation is best suited for palliative
treatment and allows home therapy. In order to minimize side-
effects (especially haematological toxicity), a metronomic
schedule (40-50 mg three days a week, continuously) has been
tested in phase II studies. Camerini et al. achieved a clinical
benefit [CB; partial response (PR)+stable disease (SD) ≥6
weeks] of 58.1% in elderly patients with mild toxicity (11).
Similar results were published by Mencoboni et al. with 50%
clinical benefit and only 10.5% grade 3 toxicity (12). On this
basis, in 2017 we started a phase II study with metronomic oral
vinorelbine in elderly (over 70 years) or unfit (ECOG PS 2)
patients with local/advanced and metastatic NSCLC. Primary
aims were CB ≥6 months and toxicity; secondary aims were
progression-free survival and overall survival.

Patients and Methods
Eligibility criteria. Patients with cytologically or histologically and
measurable locally advanced, according to the seventh edition of the
TNM classification (13), and metastatic (stage IV) NSCLC entered
the study. All patients had to be without oncogene addiction: EGFR
mutations, ALK translocations, ROS1 rearrangement and PDL1
expression was obtained before starting treatment for patients with
adenocarcinoma histology; and PDL1 expression for patients with
squamous histology. Other selection criteria included: Age ≥70
years with ECOG PS 0-2 or <70 years with ECOG PS 2, adequate
liver, renal and bone marrow function and life expectancy of at least
3 months. Previous radiotherapy was accepted when measurable
lesions were present in a non-irradiated area. Patients with
symptomatic brain metastases were excluded from the study.
Staging procedures included physical examination, chest, abdomen
and brain computed tomographic scan and positron-emission
tomography total-body scan. 

Study design and statistical methods. Primary objectives of the study
were CB (defined as complete response or PR plus SD ≥6 months)
and toxicity. Secondary aims were progression-free and overall
survival. Response to therapy was assessed according to the RECIST

criteria 1.1 (14) after the first 12 administrations. Only patients with
objective response or SD carried on treatment until disease
progression. Toxicity was evaluated at all administrations according
to National Institutes of Health and National Cancer Institute
Common Terminology Criteria for Adverse Events criteria 5.0 (15).
Progression-free-survival was calculated from day 1 of the first cycle
to the first documentation of progression; overall survival was
calculated from day 1 of the first cycle to the date of death or last
follow-up. Median survival was calculated according to the Kaplan-
Meier method. According to the intention-to-treat-analysis, all patients
were evaluated for each aim of the study. The sample size was
calculated according to the number of objective responses for
vinorelbine monotherapy [i.v. vinorelbine 20% and oral vinorelbine
12% in studies by Gridelli (9) and Jassem et al. (10), respectively].
On this basis, we assumed that a CB of 30% was a good measure of
activity for metronomic oral vinorelbine. According to the method of
Miettinen (16), in order to minimize the size of the 95% confidence
interval, 25 patients were required. As can be seen from Table I, with
25 patients (corresponding to seven or eight cases of CB), the
expected 95% confidence interval was lower than 4% (±2%).
Nevertheless, according to the same method, with two events of grade
3 or 4 toxicity (8%), the 95% confidence interval was between 7.6%
and 11.5% (~4%), which we assumed to be an acceptable value.

Oral vinorelbine was administered at the dose of 40 mg (two
capsules of 20 mg) three days a week after lunch (Monday,
Wednesday and Friday) continuously, until disease progression,
patient refusal or development of unacceptable toxicity. Each
vinorelbine administration was preceded by oral ondansetron (1
hour before). Patients were followed-up every cycle (we considered
three weeks a cycle), with a complete blood cell count and serum
chemistry performed. Granulocyte colony-stimulating factors were
permitted only for patients with febrile neutropenia or with grade 4
neutropenia (even without fever). On grade 3 or 4 toxicity or grade
2 toxicity with severe deterioration of daily activities, the dose was
reduced to 30 mg; if another grade 3 toxicity occurred, the treatment
was definitively stopped. The study was approved by the Regional
Ethical Committee (NCT04208854). Written-informed consent was
required for all patients.

Results

From March to 2017 to March 2019, 25 patients entered the
study. Eleven patients had local/advanced disease and 14 had
metastatic NSCLC (five squamous and 20 adenocarcinoma).
There were 12 females and 13 males with a median age of
79 years (range=44-90 years). ECOG PS was 0 in 12
patients, 1 in eight patients and 2 in five patients. 

Objective responses were as follow: PR in two patients
(8%), SD in seven patients (28%), and progressive disease
in nine patients (36%). Median progression-free survival was
2 months; median overall survival was 4 months and four
out of eight patients with CB were still alive at 18 months.
Overall survival at 1 year was 32%. We observed a CB in
eight patients (32%). 

Two patients stopped chemotherapy due to toxicity: One
patient experienced grade 4 neutropenia during the first cycle
and was treated with granulocyte colony stimulating factors;
one patient experienced grade 3 peripheral neuropathy,
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confirmed by electromyography, after 12 months of
treatment. Other toxicities are given in Table III. In three,
patients the dose was reduced to 30 mg (one capsule) three
times a week and continued at the same dose. Seven patients
(28%) were not evaluable for objective response or CB (Table
II). All these patients received only one cycle (four patients
showed fast worsening of clinical condition, two were 90
years old and treatment was stopped; one patient experienced
grade 4 neutropenia after the first month of treatment; one
patient died after the first 4 weeks of treatment; one patient
refused to continue administration after grade 3 asthenia.
Eight patients (32%) underwent a second-line therapy (six
with gemcitabine and two with immunotherapy).

Discussion

Treatment of elderly (age ≥70 years) or unfit patients
(ECOG PS 2) with local/advanced or metastatic NSCLC is
still a challenge, even in 2020. This is harder for patients
without mutations and the “old” chemotherapy remains the
treatment of choice. Monotherapy with gemcitabine or
vinorelbine is the best option for these patients even though

Quoix et al. reported a survival advantage of
carboplatin/paclitaxel combination versus monotherapy (17).
In the ELVIS trial, an absolute survival advantage of
intravenous vinorelbine versus best supportive care alone
was demonstrated, with an overall survival of 28 weeks as
compared to 21 weeks (9). In the MILES study, intravenous
vinorelbine or gemcitabine resulted in an overall survival
ranging from 28 to 36 weeks, with a time-to-progression of
17-18 weeks (8). Jassem et al. published data for use of oral
versus intravenous vinorelbine: the activity of the two drugs
formulation was comparable in terms of objective response
rates, progression free-survival and toxicity (nausea,
vomiting, diarrhoea, anorexia were more common in the
oral arm (10).

In the past 5 years, a metronomic formulation of
vinorelbine has been tested in a number of phase II NSCLC
studies, especially in frail patients such as the elderly and
unfit. In 2015, Camerini et al. reported one of the first
experiences with this new oral formulation: 43 chemo-naive
elderly patients were treated with metronomic vinorelbine at
the dose of 50 mg three times a week, continuously. This
therapy achieved a clinical benefit (PR+SD≥6 weeks) of
58.1% (with a response rate of 18%), median time-to-
progression of 5 months and overall survival of 9 months;
the treatment was well tolerated with rare serious toxicity
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Table I. Statistical analysis of event risk according to the method of
Miettinen (13).  For seven or eight cases of clinical benefit,
corresponding to 25 patients, the expected 95% confidence interval was
lower than 4% (±2%) (shown in bold).

Number of Percentage 95% CI 
patients of patients

1 0.04 0.038462-0.076834
2 0.08 0.076923-0.115377
3 0.12 0.115385-0.153846
4 0.16 0.153846-0.192308
5 0.20 0.192308-0.230769
6 0.24 0.230769-0.269231
7 0.28 0.269231-0.307692
8 0.32 0.307692-0.346154
9 0.36 0.346154-0.384615
10 0.46 0.384615-0.423077
11 0.44 0.423077-0.461538
12 0.48 0.461538-0.500000
13 0.52 0.500000-0.538462
14 0.56 0.538462-0.576923
15 0.60 0.576923-0.615385
16 0.64 0.615385-0.653846
17 0.68 0.653846-0.692308
18 0.72 0.692308-0.730769
19 0.76 0.730769-0.769231
20 0.80 0.769231-0.807692
21 0.84 0.807692-0.846154
22 0.88 0.846154-0.884615
23 0.92 0.884623-0.923077
24 0.96 0.923166-0.961538

CI: Confidence interval. 

Table II. Results of therapy and grade 3-4 toxicity.

Number of patients (%) 

Response Clinical benefit 8 (32%)
Partial response 2 (8%)
Stable disease 7 (28%)
Progressive disease 9 (36%)
Not evaluable for response 7 (28%)
Complete response 0

Toxicity Grade 4 neutropenia 1 (4%)
Grade 3 neurological toxicity 1 (4%)

Table III. Other toxicities experienced by patients under the study
therapy.

Toxicity Number of patients (%) 

Grade 2 asthenia 4 (16%)
Grade 2 mucositis 1 (1%)
Grade 2 diarrhoea 1 (1%)
Grade 2 anorexia 4 (16%)
Grade 1 asthenia 1 (1%)
Grade 1 diarrhoea 1 (1%)



(11). Mencoboni et al., in 2107, published a phase II study
in 66 elderly patients reporting a CB in 50% of patients, with
mild toxicity (12). Other phase II trials confirmed good
activity and safety of metronomic formulation of vinorelbine
in elderly and unfit patients (18, 19).

To the best of our knowledge, the present study is the only
one that used a fixed dose of 40 mg, other trials used a fixed
dose of 50 mg, 30 mg or mixed doses of 20/30/50 mg,
30/40/50, mg, or 30/40 mg (20). Our main objective was CB,
indicated as objective response plus SD ≥6 months, which
we consider a more reliable value of activity as compared
with objective response plus SD ≥6 weeks or objective
response plus SD chosen by Camerini et al. (11) and
Mencoboni et al. (12), respectively.

In our study, the primary aim was reached, with 32% of
patients with CB, which was remarkable considering the
median age of patients (79 years) and the percentage of
those with ECOG 2 (36%). Unfortunately, progression-free
(median of 2 months) and overall (median of 4 months)
survival were very poor as compared to previous studies
(11, 12). Even though in phase II study, progression-free
and overall survival are always secondary aims, we
analysed these poor data and believe that they might be
related to the early discontinuation of seven patients
(28%). However, overall survival at 1 year was 32%,
which was somewhat comparable to other studies (11).
Moreover, four out of eight patients with CB were still
alive at 18 months. 

Toxicity was encouraging: Only two patients experienced
grade 3 or 4 toxicity (8%), confirming results of Mencoboni
et al. (12) with better safety profile of metronomic vinorelbine
as compared to the conventional regimen. In 2019, a meta-
analysis of metronomic oral vinorelbine was published (20)
and included nine studies, in first- and second-line therapy.
Results were a median progression-free-survival of 4.2
months, median overall survival of 8.7 months, and grade 3-4
toxicity of 15.8%. The authors concluded that “metronomic
oral vinorelbine is an active and well-tolerated single-drug
chemotherapy regimen in metastatic NSCLC and is a
manageable therapy in frail patients”. On the basis of our
study and latest literature, we agree with the aforementioned
sentence and consider metronomic vinorelbine to be a
valuable option for patients with local/advanced and metastatic
NSCLC without oncogenic drivers. 
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