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ABSRACT – Background: Improving quality of life (QoL) is a main goal of treatment in the management of elderly patients with advanced stage non-small cell lung cancer (NSCLC). Oral cytotoxic
agents may offer advantages in terms of patient preference and QoL. We compared the effects of
oral vinorelbine and intravenous (i.v.) gemcitabine on QoL of elderly patients with advanced NSCLC.
Patients and methods: In this observational, non-interventional, prospective, multicenter study
we enrolled 128 elderly (age ≥70 years) patients with advanced (IIIB-IV) NSCLC who were candidates for
first-line treatment with i.v. gemcitabine (1000 mg/m2) or oral vinorelbine (60 mg/m2) both on days 1 and
8, every 21 days. The primary endpoint was the change from baseline in global health status/QoL after
three cycles. Secondary endpoints included change from baseline in other parameters of QoL, acceptability and satisfaction with oral vinorelbine. At baseline and every 3 cycles patients were administered
the EORTC QLQ-C30 v 3.0 and QLQ-LC13 to evaluate QoL. A specifically designed questionnaire was
used to estimate the satisfaction with treatment among patients receiving oral vinorelbine.
Results: 106 patients (80 males and twenty-six females, mean age 77.1 years) were evaluable for
this study. Global health status/QoL significantly improved only in the oral vinorelbine group (p <
0.05). Significant improvements were also observed in the Physical Functioning scale with both treatments, in the Cognitive Functioning scale with i.v. gemcitabine only (p < 0.05) and in the Role Functioning, Emotional Functioning and Social Functioning scales with oral vinorelbine only (p < 0.01 for
all). Vinorelbine also improved several symptom scales of the QLQ-C30 and dyspnoea (p < 0.01), sore
mouth (p < 0.05) and pain in chest (p < 0.01) assessed by the QLQ-LC13. Treatment with oral vinorelbine was well tolerated and associated with high patient satisfaction rates.
Conclusions: Owing to comparable efficacy to traditional chemotherapy and an acceptable toxicity profile, oral vinorelbine may represent an effective first-line therapeutic option in elderly patients with NSCLC, and may also provide improvements in quality of life.
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INTRODUCTION

Non-small cell lung cancer (NSCLC) is the second
most common malignancy in Western countries,
representing 85% of all lung cancers in the elderly1. The vast majority of NSCLC occurr in subjects aged 65 years or older2, and the incidence in
the elderly population is increasing, due to the rise
in life expectancy. Current guidelines do not recommend a specific first-line chemotherapy for elderly patients with advanced NSCLC, although it is
acknowledged that older patients may experience
more toxicity from cytotoxic chemotherapy as
compared with younger patients3. However, there
is evidence that chemotherapy is superior to best
supportive care even in this particular setting of
patients4. There is currently no consensus on the
standard first-line treatment to be used in elderly
patients with advanced NSCLC. An increasing
number of trials have been published over the past
few years in which the efficacy of platinum- and
gemcitabine-based doublets has been assessed in
elderly patients with NSCLC5-9, and the results of
a recent metanalysis suggest that doublets may be
more effective and tolerable than single-agent
chemotherapy for the treatment of NSCLC in elderly patients with good performance status10. Conversely, another metanalysis found that elderly
patients treated with doublet therapy had a survival
benefit but more grade 3 or 4 anemia, thrombocytopenia, and neurotoxicity toxicities than those
treated with single-agent chemotherapy11. These
results are consistent with those from another metanalysis including 2,605 patients aged ≥70 years
with advanced NSCLC, which showed that doublet chemotherapy significantly improved the
overall response rate (but not overall survival)12.
However, toxicity was significantly more frequent
in patients receiving doublets, as compared with
single-agent therapy12. Two ongoing open-label,
multicentre, randomised phase III trials comparing
the efficacy of a single-agent chemotherapy with
cisplatin-based doublets in elderly patients with
advanced NSCLC will provide more information
on the feasibility of doublet chemotherapy in this
setting13. At present, single-agent chemotherapy is
usually preferred in clinical practice, based on currently available data indicating that single-agent
chemotherapy with vinorelbine, taxanes or gemcitabine is an effective treatment option for elderly
patients with NSCLC, who often have comorbidities that could increase the risk of toxicity or contraindicate the use of doublet chemotherapy4. In
patients with advanced/metastatic disease, thirdgeneration single-agent chemotherapy is considered the standard of care14. Elderly patients with
advanced NSCLC have a short life expectancy. As
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such, improving QoL is an important treatment
goal in this patient population. In recent years the
number of available oral cytotoxic agents has dramatically increased. Oral regimens provide advantages in terms of ease of administration and patient
preference15, with an efficacy similar to i.v.
agents7,8. As such, oral treatments may represent a
valuable alternative option, with the potential advantage of improving patients’ QoL. In the present trial we aimed to compare the effect on QoL of
oral vinorelbine and i.v. gemcitabine in elderly patients with advanced NSCLC. Treatment acceptability was also evaluated.
PATIENTS AND METHODS
Patients and study design

We conduct an observational, non-interventional,
prospective, multicenter study conducted between
January 2011 and June 2013. Seven centers in
Sicily, Italy, were involved. Participating centers
identified patients who were candidates for firstline treatment with intravenous (i.v.) gemcitabine
or oral vinorelbine. The choice of treatment was
independent of the study and was based solely on
clinical judgment. Patients were considered eligible if they had histologically documented NSCLC,
stage IIIB/IV disease, ≥70 years of age, Eastern
Cooperative Oncology Group (ECOG) performance status (PS) 0-2 and if they had provided informed consent. Patients who had received
previous chemotherapy or other anticancer therapies were excluded. The primary endpoint of the
study was the change from baseline in global
health status/QoL at the first time-point (i.e. after
three cycles or two months). Secondary endpoints
were change from baseline in other parameters of
QoL, acceptability and satisfaction with oral vinorelbine.
Treatment regimens consisted of i.v. gemcitabine 1000 mg/m2 or oral vinorelbine 60 mg/m2
on days 1 and 8. Each cycle was repeated every 21
days until disease progression or severe toxicity/patient withdrawal. Chemotherapy-related adverse events were classified according to WHO
toxicity grading criteria for anticancer drugs16.
Assessment of Qol

QoL was assessed with the European Organization
for Research and Treatment of Cancer (EORTC)
quality of life questionnaire QLQ-C30 version
3.017 and the lung cancer module QLQ-LC13, a
specific tool designed for use among lung cancer
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patients receiving treatment with chemotherapy or
radiotherapy 18. Both questionnaires include multiitem scales and single-item measures (score 0100). In QLQ-C30, a high score for global health
status/QoL and functional scales (Physical, Role,
Emotional, Cognitive and Social Functioning) indicates a high quality of life, whereas a high score
for a symptom scale (Fatigue, Pain, Nausea/Vomiting, Dyspnoea, Insomnia, Appetite loss, Constipation, Diarrhoea or Financial difficulties)
indicates a high level of symptoms. The scoring
system for the QLQ-LC13 is identical to that for
the symptom scales/single items of the QLQ-C30.
Both questionnaires were administered at baseline
and every 3 cycles (or 2 months).
Assessment of treatment acceptability

Treatment acceptability was assessed using a questionnaire specifically designed by our group. A social
worker and a psychologist took part in the develop-

ment process of the questionnaire, which included
questions aimed to assess patient’s satisfaction with
the information received on the oral treatment, patient’s opinion on efficacy, propensity for side effects
and feasibility of the oral treatment, and patient’s
self-assessed adherence to oral treatment.
Statistical Analysis

Data were assessed for normality using the
Shapiro-Wilk test. The Student’s t test for unpaired
data or the Mann-Whitney U test were used to
compare baseline patient carachteristics, as appropriate. The Student’s t test for paired data or the
Wilcoxon signed rank test were used for assessing
differences from baseline in the QLQ-C30 and
QLQ-LC13 scores. Statistical significance was set
at p < 0.05. Descriptive statistics were used for describing the results of the questionnaire on oral
chemotherapy. Data are presented as mean±standard deviation (SD) or as median (interquartile

Table 1. Patient characteristics.
Variable

Oral vinorelbine
(n=54)
No

Mean age (range)

Gender
– Male
– Fermale

41
13

ECOG performance status
–0
–1
–2

11
35
8

Histology
– Adenocarcinoma
– Squamous
– Other

EORTC QLQ-C30*
– Global heath status/QoL
– Physical functioning
– Role functioning
– Emotional functioning
– Cognitive functioning
– Social functioning
– Fatigue
– Pain
– Nausea and vomiting
– Dyspnoea
– Insomnia
– Appetite loss
– Constipation
– Diarrhoea
– Financial difficulties

%
76.5 (70-84)

32
20
2

*Data are presented as median (IQR)

No

75.9
24.1

41
11

20.3
64.8
14.9

16
31
5

59.2
37.1
3.7

66.6 (22.7)
65.5 (20)
76.9 (25)
76.6 (29.2)
79.9 (9.9)
100 (5.88)
30.1 (38.9)
23.4 (20.9)
0.0 (16.6)
28.2 (16.7)
25.5 (16.7)
44.8 (16.6)
30.6 (16.7)
0.0 (0.0)
8.4 (16.9)

i.v. gemcitabine
(n=52)

p

%
77.7 (70-81)

78.8
21.2

29
19
4

55.8
36.5
7.7

66.6 (25)
70 (20)
83.3 (33.4)
75 (25)
84.3 (16.7)
100 (16.2)
33.3 (22.8)
11.6 (24.0)
0.0 (11.1)
29.0 (33.3)
0.0 (33.3)
33.3 (33.3)
0.0 (33.3)
0.0 (0.0)
0.0 (0.0)

30.8
59.7
9.5

ns

ns
ns
ns
ns

ns
ns
ns
ns
<0.01
ns
ns
<0.01
ns
ns
<0.01
< 0.01
<0.01
ns
<0.01
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range [IQR]), as appropriate. All statistical analyses were performed using SPSS v.18.0 (IBM
Corp., Armonk, NY, USA).
RESULTS

One hundred and twenty-eight patients were enrolled and 106 (eighty males and twenty-six females) were evaluable for the analyses. Baseline
characteristics of patients were comparable, except
for cognitive functioning, pain, insomnia, appetite
loss, constipation and financial difficulties, which
were worse in patients who received oral vinorelbine (Table 1). Mean age was 77.1 years, 58% of
patients had a histological diagnosis of adenocarcinoma and 37% of squamous carcinoma. The majority of patients had ECOG PS 0-1 (0=25.5%;
1=63.3%; 2=12.3%). Twenty-two patients dropped
out of the study due to early progression of disease
(n=18) or death from other cause. Fifty two patients received first-line treatment with i.v. gemcitabine and 54 were treated with oral vinorelbine.

pain with both treatments (Figure 2A and 2C).
Gemcitabine was associated with a significant improvement financial difficulties and it’s possible
that the idea of patients being treated with gemcitabine shows an awareness of the importance of
care and therefore access to the hospital, but also
with significantly worsening of diarrhoea (Figure
2H and 2I). Only patients treated with oral vinorelbine showed a significant improvement in
dyspnoea and a marked decrease in both insomnia
and appetite loss (Figure 2D, 2E and 2F). Nausea
and vomiting and constipation were not significantly affected by either treatment.
QLQ-LC13

Patients treated with oral vinorelbine showed significant improvements in dyspnoea (p < 0.01), sore
mouth (p < 0.05) and pain in chest (p < 0.01) (Figure 3). Conversely, peripheral neuropathy significantly worsened in patients treated with i.v.
gemcitabine (p < 0.05).
Treatment acceptability

Quality of life

All patients completed the QoL questionnaires
(EORTC QLQ-C30 and QLQ-LC13) at baseline.
However, not all patients were maintained on the
same treatment regimen over the study period, due to
progression or toxicity. Patients who had a change
of treatment were not considered evaluable for the
purpose f the present study. Eighty-five patients (38
in the gemcitabine group and 47 in the vinorelbine
group) completed the questionnaires after three cycles of treatment and only 34 (11 in the gemcitabine
group and 23 in the vinorelbine group) were administered the questionnaires after six cycles. Therefore,
only the first and second administrations of the questionnaire were used in this analysis.

QLQ-C30

A significant improvement from baseline in global
health status/QoL was observed in patients treated
with oral vinorelbine (p < 0.05 versus baseline),
but not in those receiving i.v. gemcitabine (Figure
1A). Significant improvements were also observed
in the Physical Functioning scale with both treatments (Figure 1B), in the Cognitive Functioning
scale with gemcitabine only (p < 0.05) (Figure 1
E) and in the Role Functioning, Emotional Functioning and Social Functioning scales with oral vinorelbine only (p < 0.01 for all) (Figure 1C, 1D
and 1F). With regard to symptom scales, significant improvements were observed in fatigue and
4

At baseline, the 54 patients treated with oral vinorelbine were administered a 11-item questionnaire specifically developed to bring out the
patient's attitude and perception towards oral
chemotherapy, as well as the level of acceptance of
this regimen. All patients were satisfied with the information received by the oncologist, and thought
that oral chemotherapy had several advantages over
i.v. treatment, namely the possibility of spending
more time with family and friends, less time spent
in hospital, no need for bulky infusion devices. The
majority of patients (88.8%) believed that oral
chemotherapy has the same efficacy as other
chemotherapy regimens and almost all (90.7%)
thought that oral chemotherapy may be associated
with less adverse events. Futhermore, 92.5% of patients thought that oral chemotherapy could be easily managed, even when taken with other drugs for
comorbid conditions.
Tolerability

Both treatments were well tolerated. The percentage of patients experiencing an adverse event
tended to be higher in the i.v. gemcitabine group.
The most common grade 3-4 chemotherapy-related adverse events were neutropenia, anemia and
constipation in the vinorelbine group and neutropenia, thrombocytosis and anemia in the gemcitabine group (Table 2).
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Fig. 1 - QLQ-C30 Functional scales.

DISCUSSION

In the present study we sought to assess whether
oral chemotherapy may have an advantage over
intravenous chemotherapy in terms of QoL in elderly patients with advanced NSCLC. Patients
treated with vinorelbine showed significant improvements in global health status/QoL and several functional and symptom scales compared
with those treated with gemcitabine. Furthermore,
vinorelbine was associated with improvements in
dyspnoea, sore mouth and pain chest, as assessed
with the lung cancer module QLQ-LC13. These
results suggest that oral vinorelbine may offer ad-

vantages over i.v. gemcitabine with regard to
quality of life. In addition, oral chemotherapy
showed high patient acceptability, which is in line
with previous observations from other groups1519
. In elderly NSCLC patients aged 70 years or
older, i.e. the majority of patients at diagnosis 2,
improving quality of life, represents one of the
main objectives of anticancer treatment. Elderly
patients often have comorbidities and poor performance status, which heavily impacts the
choice of treatment. Fit elderly patients (High
ADL and/or IADL on CGA) with NSCLC may be
considered for treatments similar to those used in
younger patients20,21.
5

Fig. 2 - QLQ-C30 Symptom Scales.

Fig. 3 - QLQ-LC13.
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Table 2. Chemotherapy-related toxicities.
Adverse event

Vinorelbine
(% of patients)

Gemcitabine
(% of patients)
WHO grade

Neutropenia
Thrombocytopenia
Anemia
Thrrombocytosis
Vomiting
Nephrotoxicity
Mucositis
Alopecia
Constipation
Neurotoxicity
Pain
Fever

1

6
26
41
8
2
10
3
30
18
21
13
8

2

30
1
42
0
1
0
0
1
20
5
5
5

3

35
1
8
1
1
0
0
0
5
0
0
0

Conversely, elderly patients with multiple comorbidities are more likely to experience treatment-related toxicity, and using single-agent chemotherapy
taking into account the expected toxicity profile of
the agent, pharmacokinetics, organ function and comorbidities may be more appropriate in this setting14,22. In frail patients (Low ADL and/or IADL on
CGA) with advanced disease, best supportive care
(BSC) or individualized approaches should be considered. In elderly patients with limited life expectancy and advanced disease, QoL becomes an
essenial aspect of care, and should therefore represent one of the measurable endpoints of efficacy
studies. In 1999, the Elderly Lung Cancer Vinorelbine Italian Group Study (ELVIS) demonstrated that
vinorelbine significantly improved survival and
ameliorated QoL in elderly patients with advanced
NSCLC as compared with BSC23. In the ELVIS trial
QoL was measured using the EORTC core questionnaire (QLQ-C30) and the lung cancer-specific
module QLQ-LC13. Results of the QoL analysis
showed that EORTC functioning scales were consistently better in patients receiving vinorelbine than
in the control group, although statistical significance
was reached only for cognitive function. Vinorelbine-treated patients had a better score than controls
for some specific items related to lung cancer symptoms. Oral vinorelbine has been shown to be at least
as effective as i.v. vinorelbine24. The results of our
study indicate that oral vinorelbine, similarly to the
i.v. formulation, may also determine a relevant gain
in QoL and may therefore represent a suitable treatment options for elderly patients with advanced
NSCLC who are candidates for single-agent
chemotherapy. Oral cytotoxic drugs are generally
better accepted than other chemotherapy regimens
by patients with cancer15,19. It has been reported that
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16
0
1
0
0
3
0
0
1
1
1
1

1

4
4
42
34
2
12
4
26
7
13
24
34

2

29
13
41
25
1
3
1
2
5
2
7
19

3

31
1
7
12
2
1
2
2
0
1
4
4

4

18
1
2
1
1
0
0
0
0
1
1
1

patients treated with oral vinorelbine spend less time
in hospital and 33% less time in pharmacy compared to patients treated with i.v. vinorelbine25. In
addition, oral vinorelbine may have an economic
advantage over i.v. drugs, mainly due to the reduction in hospital resource utilisation provided by selfadministration at home26. Targeted oral drugs such
as gefitinib and erlotinib have been also evaluated in
older patients. A phase II randomized trial compared
gefitinib with i.v. vinorelbine as first-line treatment
for advanced NSCLC in elderly patients27. There
was no significant difference between the two treatments in terms of efficacy, although gefitinib was
better tolerated. Unexpectedly, individuals who
were epidermal growth factor receptor (EGFR)-positive benefited more from vinorelbine than from
gefitinib. Overall QoL and pulmonary symptoms
were improved by gefitinib compared to vinorelbine
(by 24.3% and 36.6% versus 10.9% and 31%, respectively). In chemotherapy-naïve patients aged
≥70 years with NSCLC, erlotinib treatment resulted
in a response rate of 10%, stable disease in 41% of
patients, improvements in QLQ-LC13 symptom
scales (dyspnoea, cough, fatigue, pain) and an overall survival of 10.9 months28. Oral vinorelbine has
an efficacy comparable to that of the i.v. formulation and has demonstrated favorable tolerability,
with a high degree of acceptance by both patients
and physicians. When given at 60 mg/m2/week, oral
vinorelbine exhibits the same efficacy as i.v. vinorelbine in terms of objective response rate, progression free survival, and overall survival24.
Bourgeois et al29 demonstrated the bioequivalence
of exposure between oral and i.v. vinorelbine. It has
also been suggested that oral administration may result in better tolerability30. This appears as a relevant aspect, particularly when considering QoL as
7

an important treatment goal. Therefore, first-line
treatment with oral vinorelbine might represent an
effective therapeutic option for advanced NSCLC
in elderly patients who cannot be treated with a
combination schedule. Although the relative small
number of patients enrolled and the observational
nature of the study do not allow us to draw solid
conclusions, the results of our study strongly suggest that oral vinorelbine might offer significant improvements in QoL, significant in the Role
Functioning, Emotional Functioning and Social
Functioning scales of QLQ C30 (p < 0.01 for all).
Also with regard to symptom scales, improvements
were observed in the patients treated with oral vinorelbine, in dyspnoea (p < 0.01), sore mouth (p <
0.05) and chest pain (p < 0.01), all assessed by the
QLQ-LC13 questionnaire. Treatment with oral vinorelbine was also well tolerated and associated
with high patient satisfaction rates. Considering the
enormous impact of eledrly cancer patients in the
3rd millenium31-34, further studies are needed to confirm our results, and to assess aspects of oral cancer
therapies that have not been fully evaluated in this
and previous clinical trials, e.g. treatment adherence.
In elderly patients this issue is probably even more
relevant, due both to the presence of several comorbidities that often require polypharmacy and to
geriatric conditions that may impair the ability of
managing treatment at home35.
CONCLUSIONS

In elderly patients with advanced NSCLC the identification of the best treatment-related quality of
life becomes the main discriminating endpoint.
Single-agent chemotherapy represents a valuable
option, especially in unfit patients. Oral vinorelbine may provide an advantage in terms of patient
preferenceas as regards the control of symptoms,
with an efficacy comparable to i.v. formulations
and with an acceptable toxicity profile.
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