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ABSRACT –– Background: Improving quality of life (QoL) is a main goal of treatment in the man-
agement 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, accept-
ability 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 treat-
ments, in the Cognitive Functioning scale with i.v. gemcitabine only (p < 0.05) and in the Role Func-
tioning, 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 vi-
norelbine was well tolerated and associated with high patient satisfaction rates.

Conclusions: Owing to comparable efficacy to traditional chemotherapy and an acceptable tox-
icity profile, oral vinorelbine may represent an effective first-line therapeutic option in elderly pa-
tients 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 eld-
erly1. The vast majority of NSCLC occurr in sub-
jects 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 rec-
ommend a specific first-line chemotherapy for eld-
erly 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 eld-
erly patients with good performance status10. Con-
versely, another metanalysis found that elderly
patients treated with doublet therapy had a survival
benefit but more grade 3 or 4 anemia, thrombocy-
topenia, and neurotoxicity toxicities than those
treated with single-agent chemotherapy11. These
results are consistent with those from another met-
analysis including 2,605 patients aged ≥70 years
with advanced NSCLC, which showed that dou-
blet 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 cur-
rently available data indicating that single-agent
chemotherapy with vinorelbine, taxanes or gemc-
itabine is an effective treatment option for elderly
patients with NSCLC, who often have comorbidi-
ties that could increase the risk of toxicity or con-
traindicate the use of doublet chemotherapy4. In
patients with advanced/metastatic disease, third-
generation single-agent chemotherapy is consid-
ered 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 dra-
matically increased. Oral regimens provide advan-
tages 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 ad-
vantage of improving patients’ QoL. In the pres-
ent trial we aimed to compare the effect on QoL of
oral vinorelbine and i.v. gemcitabine in elderly pa-
tients with advanced NSCLC. Treatment accept-
ability 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 first-
line 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 eligi-
ble if they had histologically documented NSCLC,
stage IIIB/IV disease, ≥70 years of age, Eastern
Cooperative Oncology Group (ECOG) perform-
ance status (PS) 0-2 and if they had provided in-
formed consent. Patients who had received
previous chemotherapy or other anticancer thera-
pies 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 vi-
norelbine. 

Treatment regimens consisted of i.v. gemc-
itabine 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 toxic-
ity/patient withdrawal. Chemotherapy-related ad-
verse 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



patients receiving treatment with chemotherapy or
radiotherapy 18. Both questionnaires include multi-
item scales and single-item measures (score 0-
100). In QLQ-C30, a high score for global health
status/QoL and functional scales (Physical, Role,
Emotional, Cognitive and Social Functioning) in-
dicates a high quality of life, whereas a high score
for a symptom scale (Fatigue, Pain, Nausea/Vom-
iting, Dyspnoea, Insomnia, Appetite loss, Consti-
pation, 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 ques-
tionnaire 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, pa-
tient’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 appro-
priate. 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 de-
scribing the results of the questionnaire on oral
chemotherapy. Data are presented as mean±stan-
dard deviation (SD) or as median (interquartile
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Variable Oral vinorelbine i.v. gemcitabine p
(n=54) (n=52)

No % No %

Mean age (range) 76.5 (70-84) 77.7 (70-81) ns
Gender
– Male 41 75.9 41 78.8 ns
– Fermale 13 24.1 11 21.2
Histology
– Adenocarcinoma 32 59.2 29 55.8 ns
– Squamous 20 37.1 19 36.5 ns
– Other 2 3.7 4 7.7 ns
ECOG performance status
– 0 11 20.3 16 30.8
– 1 35 64.8 31 59.7
– 2 8 14.9 5 9.5
EORTC QLQ-C30*
– Global heath status/QoL 66.6 (22.7) 66.6 (25) ns
– Physical functioning 65.5 (20) 70 (20) ns
– Role functioning 76.9 (25) 83.3 (33.4) ns
– Emotional functioning 76.6 (29.2) 75 (25) ns
– Cognitive functioning 79.9 (9.9) 84.3 (16.7) <0.01
– Social functioning 100 (5.88) 100 (16.2) ns
– Fatigue 30.1 (38.9) 33.3 (22.8) ns
– Pain 23.4 (20.9) 11.6 (24.0) <0.01
– Nausea and vomiting 0.0 (16.6) 0.0 (11.1) ns
– Dyspnoea 28.2 (16.7) 29.0 (33.3) ns
– Insomnia 25.5 (16.7) 0.0 (33.3) <0.01
– Appetite loss 44.8 (16.6) 33.3 (33.3) < 0.01
– Constipation 30.6 (16.7) 0.0 (33.3) <0.01
– Diarrhoea 0.0 (0.0) 0.0 (0.0) ns
– Financial difficulties 8.4 (16.9) 0.0 (0.0) <0.01

Table 1. Patient characteristics.

*Data are presented as median (IQR)



range [IQR]), as appropriate. All statistical analy-
ses were performed using SPSS v.18.0 (IBM
Corp., Armonk, NY, USA).

RESULTS

One hundred and twenty-eight patients were en-
rolled and 106 (eighty males and twenty-six fe-
males) 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 vinorel-
bine (Table 1). Mean age was 77.1 years, 58% of
patients had a histological diagnosis of adenocar-
cinoma and 37% of squamous carcinoma. The ma-
jority 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 pa-
tients received first-line treatment with i.v. gemc-
itabine and 54 were treated with oral vinorelbine. 

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 cy-
cles of treatment and only 34 (11 in the gemcitabine
group and 23 in the vinorelbine group) were admin-
istered the questionnaires after six cycles. Therefore,
only the first and second administrations of the ques-
tionnaire 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 treat-
ments (Figure 1B), in the Cognitive Functioning
scale with gemcitabine only (p < 0.05) (Figure 1
E) and in the Role Functioning, Emotional Func-
tioning and Social Functioning scales with oral vi-
norelbine only (p < 0.01 for all) (Figure 1C, 1D
and 1F). With regard to symptom scales, signifi-
cant improvements were observed in fatigue and

pain with both treatments (Figure 2A and 2C).
Gemcitabine was associated with a significant im-
provement financial difficulties and it’s possible
that the idea of patients being treated with gemc-
itabine 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 vi-
norelbine 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 signifi-
cantly affected by either treatment. 

QLQ-LC13

Patients treated with oral vinorelbine showed sig-
nificant improvements in dyspnoea (p < 0.01), sore
mouth (p < 0.05) and pain in chest (p < 0.01) (Fig-
ure 3). Conversely, peripheral neuropathy signifi-
cantly worsened in patients treated with i.v.
gemcitabine (p < 0.05). 

Treatment acceptability 

At baseline, the 54 patients treated with oral vi-
norelbine were administered a 11-item question-
naire 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 in-
formation 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 pa-
tients thought that oral chemotherapy could be eas-
ily managed, even when taken with other drugs for
comorbid conditions. 

Tolerability

Both treatments were well tolerated. The percent-
age of patients experiencing an adverse event
tended to be higher in the i.v. gemcitabine group.
The most common grade 3-4 chemotherapy-re-
lated adverse events were neutropenia, anemia and
constipation in the vinorelbine group and neu-
tropenia, thrombocytosis and anemia in the gemc-
itabine group (Table 2).
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DISCUSSION

In the present study we sought to assess whether
oral chemotherapy may have an advantage over
intravenous chemotherapy in terms of QoL in eld-
erly patients with advanced NSCLC. Patients
treated with vinorelbine showed significant im-
provements in global health status/QoL and sev-
eral 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 groups15-

19. 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 per-
formance 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.
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Fig. 1 - QLQ-C30 Functional scales.Fig. 1 - QLQ-C30 Functional scales.
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Fig. 2 - QLQ-C30 Symptom Scales.

Fig. 3 - QLQ-LC13.



Conversely, elderly patients with multiple comor-
bidities are more likely to experience treatment-re-
lated toxicity, and using single-agent chemotherapy
taking into account the expected toxicity profile of
the agent, pharmacokinetics, organ function and co-
morbidities may be more appropriate in this set-
ting14,22. In frail patients (Low ADL and/or IADL on
CGA) with advanced disease, best supportive care
(BSC) or individualized approaches should be con-
sidered. In elderly patients with limited life ex-
pectancy and advanced disease, QoL becomes an
essenial aspect of care, and should therefore repre-
sent one of the measurable endpoints of efficacy
studies. In 1999, the Elderly Lung Cancer Vinorel-
bine 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 ques-
tionnaire (QLQ-C30) and the lung cancer-specific
module QLQ-LC13. Results of the QoL analysis
showed that EORTC functioning scales were con-
sistently better in patients receiving vinorelbine than
in the control group, although statistical significance
was reached only for cognitive function. Vinorel-
bine-treated patients had a better score than controls
for some specific items related to lung cancer symp-
toms. 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 treat-
ment 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

patients treated with oral vinorelbine spend less time
in hospital and 33% less time in pharmacy com-
pared to patients treated with i.v. vinorelbine25. In
addition, oral vinorelbine may have an economic
advantage over i.v. drugs, mainly due to the reduc-
tion in hospital resource utilisation provided by self-
administration 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 treat-
ments in terms of efficacy, although gefitinib was
better tolerated. Unexpectedly, individuals who
were epidermal growth factor receptor (EGFR)-pos-
itive 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%, re-
spectively). 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 over-
all survival of 10.9 months28. Oral vinorelbine has
an efficacy comparable to that of the i.v. formula-
tion 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. vi-
norelbine in terms of objective response rate, pro-
gression 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 re-
sult in better tolerability30. This appears as a rele-
vant aspect, particularly when considering QoL as
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Adverse event Vinorelbine Gemcitabine 
(% of patients) (% of patients)

WHO grade

1 2 3 4 1 2 3 4

Neutropenia 6 30 35 16 4 29 31 18
Thrombocytopenia 26 1 1 0 4 13 1 1
Anemia 41 42 8 1 42 41 7 2
Thrrombocytosis 8 0 1 0 34 25 12 1
Vomiting 2 1 1 0 2 1 2 1
Nephrotoxicity 10 0 0 3 12 3 1 0
Mucositis 3 0 0 0 4 1 2 0
Alopecia 30 1 0 0 26 2 2 0
Constipation 18 20 5 1 7 5 0 0
Neurotoxicity 21 5 0 1 13 2 1 1
Pain 13 5 0 1 24 7 4 1
Fever 8 5 0 1 34 19 4 1

Table 2. Chemotherapy-related toxicities.
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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 sug-
gest that oral vinorelbine might offer significant im-
provements 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 vi-
norelbine, 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 vi-
norelbine 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 con-
firm 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 co-
morbidities 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 iden-
tification 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 vinorel-
bine 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.

Conflict of interest: 
All authors do not show conflict of interest

Acknowledgements: 
We thank Mrs Caterina Conte for the linguistic re-
vision of the text

REFERENCES

1. OWONIKOKO TK, RAGIN CC, BELANI CP, OTON AB, GOOD-
ING WE, TAIOLI E, RAMALINGAM SS. Lung cancer in eld-
erly patients: an analysis of the surveillance,
epidemiology, and end results database. J Clinl Oncol
2007; 25: 5570-5577.

2. HOWLADER N, NOONE AM, KRAPCHO M, GARSHELL J, NEY-
MAN N, ALTEKRUSE SF, KOSARY CL, YU M, RUHL J, TAT-
ALOVICH Z, CHO H, MARIOTTO A, LEWIS DR, CHEN HS,
FEUER EJ, CRONIN KA (EDS). SEER Cancer Statistics Re-
view, 1975-2010, National Cancer Institute. Bethesda,
MD, http://seer.cancer.gov/csr/1975_2010/, based on
November 2012 SEER data submission, posted to the
SEER web site, April 2013.

3. AZZOLI CG, BAKER S JR, TEMIN S, PAOW, ALIFF T, BRAHMER

J, JOHNSON DH, LASKIN JL, MASTERS G, MILTON D,
NORDQUIST L, PFISTER DG, PIANTADOSI S, SCHILLER JH, SMITH

R, SMITH TJ, STRAWN JR, TRENT D, GIACCONE G; AMERICAN

SOCIETY OF CLINICAL ONCOLOGY. Clinical Practice Guideline
update on chemotherapy for stage IV non-small-cell lung
cancer. J Clinl Oncol 2009; 27(36): 6251-6266.

4. MEONI G, CECERE FL, LUCHERINI E, DI COSTANZO F. Medical
treatment of advanced non-small cell lung cancer in eld-
erly patients: a review of the role of chemotherapy and
targeted agents. J Geriatr Oncol 2013; 4(3): 282-290.

5. LIM KH, LEE HY, SONG SY. Efficacy and feasibility of gem-
citabine and carboplatin as first-line chemotherapy in
elderly patients with advanced non-small cell lung can-
cer. Chinese medical journal 2013; 126(24): 4644-4648.

6. PEREIRA JR, CHENG R, ORLANDO M, KIM JH, BARRACLOUGH
H. Elderly subset analysis of randomized phase III study
comparing pemetrexed plus carboplatin with docetaxel
plus carboplatin as first-line treatment for patients with
locally advanced or metastatic non-small cell lung can-
cer. Drugs R D 2013; 13(4): 289-296.

7. COMELLA P, FRASCI G, CARNICELLI P, MASSIDDA B, BUZZI F,
FILIPPELLI G, MAIORINO L, GUIDA M, PANZA N, MANCAR-
ELLA S, CIOFFI R. Gemcitabine with either paclitaxel or vi-
norelbine vs paclitaxel or gemcitabine alone for elderly
or unfit advanced non-small-cell lung cancer patients.
Br J Cancer 2004; 91(3): 489-497.

8. GRIDELLI C, PERRONE F, GALLO C, CIGOLARI S, ROSSI A, PI-
ANTEDOSI F, BARBERA S, FERRAÙ F, PIAZZA E, ROSETTI F,
CLERICI M, BERTETTO O, ROBBIATI SF, FRONTINI L, SACCO C,
CASTIGLIONE F, FAVARETTO A, NOVELLO S, MIGLIORINO MR,
GASPARINI G, GALETTA D, IAFFAIOLI RV, GEBBIA V; MILES
INVESTIGATORS. Chemotherapy for elderly patients with
advanced non-small-cell lung cancer: the Multicenter Ital-
ian Lung Cancer in the Elderly Study (MILES) phase III ran-
domized trial. J Natl Cancer Inst 2003; 95(5): 362-372.

9. QUOIX E, ZALCMAN G, OSTER JP, WESTEEL V, PICHON E,
LAVOLÉ A, DAUBA J, DEBIEUVRE D, SOUQUET PJ, BIGAY-GAME

L, DANSIN E, POUDENX M, MOLINIER O, VAYLET F, MORO-
SIBILOT D, HERMAN D, BENNOUNA J, TREDANIEL J, DUCOLONÉ

A, LEBITASY MP, BAUDRIN L, LAPORTE S, MILLERON B; Inter-
groupe Francophone de Cancérologie Thoracique.Carbo-
platin and weekly paclitaxel doublet chemotherapy
compared with monotherapy in elderly patients with ad-
vanced non-small-cell lung cancer: IFCT-0501 randomised,
phase 3 trial. Lancet 2011; 378(9796): 1079-1088.

10. XU CA, CHANG ZY, WANG XJ, QI HY. Doublets versus sin-
gle-agent therapy as first-line therapy for elderly patients
with advanced non-small cell lung cancer? A systematic
review of randomised controlled trials. Int J Clin Pract
2013; 67(11): 1118-1127.

11. QIWX, TANG LN, HE AN, SHEN Z, LIN F, YAO Y. Doublet ver-
sus single cytotoxic agent as first-line treatment for elderly pa-
tients with advanced non-small-cell lung cancer: a systematic
review and meta-analysis. Lung 2012; 190(5): 477-485.

12. DES GUETZ G, UZZAN B, NICOLAS P, VALEYRE D, SEBBANE
G, MORERE JF. Comparison of the efficacy and safety of
single-agent and doublet chemotherapy in advanced
non-small cell lung cancer in the elderly: a meta-analy-
sis. Crit Rev Oncol Hematol 2012; 84(3): 340-349.



13. GRIDELLI C, ROSSI A, DI MAIO M, LEO S, FILIPAZZI V,
FAVARETTO AG, BURGIO MA, CINIERI S, BIANCO R, CIA-
RDIELLO F, CAVANNA L, BORDONARO R, COSTANZO R, SAN-
DOMENICO C, GALLO C, PERRONE F, MORABITO A Rationale
and design of MILES-3 and MILES-4 studies: two ran-
domized phase 3 trials comparing single-agent
chemotherapy versus cisplatin-based doublets in elderly
patients with advanced non-small-cell lung cancer. Clin
Lung Cancer 2014; 15(2): 166-170.

14. PALLIS AG, GRIDELLI C, VAN MEERBEECK JP, GREILLIER L,
WEDDING U, LACOMBE D, WELCH J, BELANI CP, AAPRO M.
EORTC Elderly Task Force and Lung Cancer Group and
International Society for Geriatric Oncology (SIOG) ex-
perts' opinion for the treatment of non-small-cell lung
cancer in an elderly population. Ann Oncol 2010; 21(4):
692-706.

15. LIU G, FRANSSEN E, FITCH MI, WARNER E. Patient prefer-
ences for oral versus intravenous palliative chemother-
apy. J Clinl Oncol 1997; 15(1): 110-115.

16. FRANKLIN HR, SIMONETTI GP, DUBBELMAN AC, TEN BOKKEL
HUININK WW, TAAL BG, WIGBOUT G, MANDJES IA, DALE-
SIO OB, AARONSON NK. Toxicity grading systems. A com-
parison between the WHO scoring system and the
Common Toxicity Criteria when used for nausea and
vomiting. Ann Oncol 1994; 5(2): 113-117.

17. AARONSON NK, AHMEDZAI S, BERGMAN B, BULLINGER M,
CULL A, DUEZ NJ, FILIBERTI A, FLECHTNER H, FLEISHMAN SB,
DE HAES JC. The European Organization for Research and
Treatment of Cancer QLQ-C30: a quality-of-life instru-
ment for use in international clinical trials in oncology. J
Natl Cancer Inst 1993; 85(5): 365-376.

18. BERGMAN B, AARONSON NK, AHMEDZAI S, KAASA S, SULLI-
VAN M. The EORTC QLQ-LC13: a modular supplement to
the EORTC Core Quality of Life Questionnaire (QLQ-C30)
for use in lung cancer clinical trials. EORTC Study Group
on Quality of Life. Eur J Cancer 1994; 30A(5): 635-642.

19. BORNER MM, DIETRICH D, STUPP R, MORANT R, HONEGGER

H, WERNLI M, HERRMANN R, PESTALOZZI BC, SALETTI P,
HANSELMANN S, MÜLLER S, BRAUCHLI P, CASTIGLIONE-
GERTSCH M, GOLDHIRSCH A, ROTH AD. Phase II study of
capecitabine and oxaliplatin in first- and second-line
treatment of advanced or metastatic colorectal cancer. J
Clinl Oncol 2002; 20(7): 1759-1766.

20. ATAGI S, KAWAHARA M, YOKOYAMA A, OKAMOTO H, YA-
MAMOTO N, OHE Y, SAWA T, ISHIKURA S, SHIBATA T, FUKUDA
H, SAIJO N, TAMURA T; Japan Clinical Oncology Group
Lung Cancer Study Group. Thoracic radiotherapy with
or without daily low-dose carboplatin in elderly patients
with non-small-cell lung cancer: a randomised, con-
trolled, phase 3 trial by the Japan Clinical Oncology
Group (JCOG0301). Lancet Oncol 2012; 13(7): 671-678.

21. COATE LE, MASSEY C, HOPE A, SACHER A, BARRETT K,
PIERRE A, LEIGHL N, BRADE A, DE PERROT M, WADDELL T,
LIU G, FELD R, BURKES R, CHO BC, DARLING G, SUN A, KE-
SHAVJEE S, BEZJAK A, SHEPHERD FA. Treatment of the eld-
erly when cure is the goal: the influence of age on
treatment selection and efficacy for stage III non-small
cell lung cancer. J Thorac Oncol 2011; 6(3): 537-544.

22. GLOTZER OS, FABIAN T, CHANDRA A, BAKHOS CT. Non-
small cell lung cancer therapy: safety and efficacy in the
elderly. Drug, healthcare and patient safety 2013; 5:
113-121.

23. Effects of vinorelbine on quality of life and survival of
elderly patients with advanced non-small-cell lung can-
cer. The Elderly Lung Cancer Vinorelbine Italian Study
Group. Journal of the National Cancer Institute 1999;
91(1): 66-72.

24. JASSEM J, RAMLAU R, KARNICKA-MŁODKOWSKA H, KRAW-
CZYK K, KRZAKOWSKI M, ZATLOUKAL P, LEMARIÉ E, HART-
MANN W, NOVAKOVA L, O'BRIEN M, DEPIERR A. A
multicenter randomized phase II study of oral vs. intra-
venous vinorelbine in advanced non-small-cell lung can-
cer patients. Ann Oncol 2001; 12(10): 1375-1381.

25. TAYLOR H, BURCOMBE R, HILL S, CADWALLADER S, R J. As-
sessing the impact on staff resource and patient wait-
ing time of a switch from IV to oral chemotherapy: time
and motion model for HTAs. Value Health 2005; 8(6):
A45.

26. LE LAY K, MYON E, HILL S, RIOU-FRANCA L, SCOTT D, SIDHU
M, DUNLOP D, LAUNOIS R. Comparative cost-minimisa-
tion of oral and intravenous chemotherapy for first-line
treatment of non-small cell lung cancer in the UK NHS
system. Eur J Health Econ 2007; 8(2): 145-151.

27. CRINÒ L, CAPPUZZO F, ZATLOUKAL P, RECK M, PESEK M,
THOMPSON JC, FORD HE, HIRSCH FR, VARELLA-GARCIA M,
GHIORGHIU S, DUFFIELD EL, ARMOUR AA, SPEAKE G, CULLEN
M. Gefitinib versus vinorelbine in chemotherapy-naive
elderly patients with advanced non-small-cell lung can-
cer (INVITE): a randomized, phase II study. J Clinl Oncol
2008; 26(26): 4253-4260.

28. JACKMAN DM, YEAP BY, LINDEMAN NI, FIDIAS P, RABIN MS,
TEMEL J, SKARIN AT, MEYERSON M, HOLMES AJ, BORRAS
AM, FREIDLIN B, OSTLER PA, LUCCA J, LYNCH TJ, JOHNSON
BE, JÄNNE PA. Phase II clinical trial of chemotherapy-
naive patients > or = 70 years of age treated with er-
lotinib for advanced non-small-cell lung cancer. J Clinl
Oncol 2007; 25(7): 760-766.

29. BOURGEOIS H, VERMORKEN J, DARK G, JONES A, FUMOLEAU

P, STUPP R, TOURANI JM, BRAIN E, LEFRESNE F, NGUYEN L.
Proven bioequivalence of blood exposure between vi-
norelbine 80 mg/m2 oral and 30 mg/m2 IV doses in can-
cer patients. J Clinl Oncol 2005; 23(16S): 2028.

30. TRALONGO P, DI MARI A, AGUELI R, GEBBIA V. Oral vi-
norelbine may not induce acute pain at the tumor site.
J Pain Symptom Manage 2006; 32(3): 197-199.

31. BEARZ A, BERRETTA M, LLESHI A, BERTO E, TIRELLI U. Treat-
ment of elderly patients affected by lung cancer: why to
treat, when to treat and what we know. Anticancer
Agents Med Chem 2013; 13(9): 1378-1382.

32. BEARZ A, BERRETTA M, LLESHI A, TIRELLI U. Target thera-
pies in lung cancer. J Biomed Biotechnol 2011; 2011:
921231.

33. BEARZ A, GARASSINO I, TISEO M, CAFFO O, SOTO-PARRA H,
BOCCALON M, TALAMINI R, SANTORO A, BARTOLOTTI M,
MURGIA V, BERRETTA M, TIRELLI U. Activity of Pemetrexed
on brain metastases from Non-Small Cell Lung Cancer.
Lung Cancer 2010; 68(2): 264-268. 

34. BERRETTA M, DI FRANCIA R, TIRELLI U. The new oncologic
challenges in the 3RD millennium. WCRJ 2014; 1(1):
e133.

35. BORDONARO S1, RAITI F, DI MARI A, LOPIANO C, ROMANO

F, PUMO V, GIULIANO SR, IACONO M, LANTERI E, PUZZO E,
SPADA S, TRALONGO P. Active home-based cancer treat-
ment. J Multidiscip Health 2012; 5: 137-143.

ORAL CHEMOTHERAPY IN ELDERLY PATIENTS WITH ADVANCED NON SMALL CELL LUNG CARCINOMA

9


