
Abstract. Aim: The purpose of this study was to compare
two single agents paclitaxel (intravenous) versus vinorelbine
(oral) in non-small cell lung cancer (NSCLC) patients with
performance status (PS):2. Patients and Methods: The
patients were randomized to receive either oral vinorelbine
60 mg/m2 on days 1, 8, 15 every 4 weeks for 4 cycles (group
A) or paclitaxel 90 mg/m2 intravenously for 1 h on days 1, 8,
15 every 4 weeks for a total of 4 cycles (group B). Results:
Among the 74 eligible patients (36 in arm A and 38 in arm
B) in arm A, two (6%) had a partial response (95% CI, 0.7-
18.7) and 5 (14%) had stable disease (95% CI, 4.7-29.5). In
arm B, five (13%) had a partial response (95% CI, 4.4-28.1)
and 7 (18%) had stable disease (95% CI, 7.7-34.3). No
significant difference was found in terms of clinical benefit
between the two groups after two cycles of treatment except
for appetite in favour of paclitaxel (p=0.01). Median survival
was 3.1months (95% CI, 2.2-4.0) for arm A and 5.1 months
(95% CI, 2.7-7.6) for arm B (p=0.95). Toxicity was mild and
only alopecia was more profound in the patients of arm B
(p=0.008). Conclusion: No significant difference was found
in clinical benefit between PS:2 NSCLC patients treated with
either vinorelbine or paclitaxel.

More than a million new cases of lung cancer are
diagnosed annually worldwide (1). About 80% of these
cases are tumors of non-small cell type, including
adenocarcinomas as well as squamous cell and large cell
carcinomas (2). Non-small cell lung cancer (NSCLC)
remains the leading cause of malignancy-related mortality
(3), with five-year survival across all stages of about 12%
(4). Surgery is the treatment of choice, although potentially
curative resection of the tumor is feasible only in 20% of
the cases (5). A small proportion of patients, usually
presenting with locally advanced disease, undergoes
radical thoracic radiotherapy along with chemotherapy
whilst most patients with advanced stage disease are
treated in a palliative way.

The management of patients with advanced NSCLC has
improved during the last decade. Compared with best
supportive care, chemotherapy offers improvement in overall
survival and substantial palliation (6-8) and a meta-analysis
has shown that cisplatin-based chemotherapy can prolong
median survival by 1.5 months and 1-year survival by
10%(9). Further improvements have been made with the
addition of newer agents when restricted to patients with
good performance status (PS) (10-13).

In several studies, a PS of 2 was proven to be the most
important negative prognostic factor(14-18) and was related
to chemotherapy intolerability; thus, these patients were
excluded from clinical research and the potential benefit of
chemotherapy in daily practice. A 2001 analysis of the
ECOG 1594 trial refuted this claim. The analysis of this trial
and others concluded that the shorter survival time was
disease related and not treatment related (17-19). 
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As single agents, vinorelbine and gemcitabine (G) proved
to be superior to best supportive care in median survival and
quality of life (20, 21). Nevertheless, trials comparing single-
agent versus combination chemotherapy offered conflicting
results (22-24).

In the study of our group in which gemcitabine was
compared to the combination gemcitabine-carboplatin, no
difference was found between the two arms in terms of
efficacy. However toxicity was worse in the combination
arm (25).

In this study were compared two single agents,
vinorelbine and paclitaxel with known activity in NSCLC
and a convenient schedule in an effort to eliminate toxicity.

The primary end-point of this study was clinical benefit,
which evaluated pain, cough, dyspnea, anorexia, hemoptysis,
fatigue, weight loss and general feeling. Secondary end-
points were response, survival, time to disease progression
(TTP) and toxicity.

Patients and Methods
Eligibility criteria. Chemonaïve patients were required to be at least
18 years of age with histologically confirmed, inoperable, recurrent
or metastatic stage IIIb NSCLC with pleural effusion or stage IV
NSCLC (American Joint Committee on Cancer criteria) (26). An
ECOG PS of 2 was required. Prior radiotherapy was allowed.
Patients were required to have completed radiotherapy at least 4
weeks before chemotherapy and to have a life expectancy of at least
12 weeks. Other requirements included measurable or assessable
disease in nonirradiated fields, unless subsequent disease was
documented. Patients with stable brain metastasis were eligible. In
addition, patients had to have adequate bone marrow reserve, kidney
and liver functions. 

Patients with active infection or a history of other neoplasms
(except for basal cell carcinoma of the skin or in situ carcinoma of
the cervix) were excluded from the study. Patients with active
cardiac disease or preexisting grade 3 or 4 motor or sensory
neuropathy (World Health Organization [WHO] criteria) (27) were
also excluded. Women of childbearing age were required to have a
negative pregnancy test within 48 hours of study enrollment. 

The study was conducted in accordance with the ethical
principles stated in the most recent version of the Declaration of
Helsinki and the Hellenic Cooperative Oncology Group institutional
policies. All the patients provided informed consent before receiving
study treatment. 

Treatment plan. Eligible patients were randomly assigned to either
arm A or arm B. Arm A received oral Navelbine 60 mg/m2 on days
1, 8 and 15 every 4 weeks for a total of 4 cycles. H2 blocker anti-
emetics were given orally prior to vinorelbine. The patients in group
B received paclitaxel 90 mg/m2 (i.v.) for 1 h on days 1, 8 and 15
every 4 weeks for a total of 4 cycles. In both arms, the treatment
was repeated every 28 days for two cycles; if the patients had a
partial response, stable disease or clinical benefit, they received two
more cycles. Reasons for early discontinuation of treatment were
progressive disease, intolerable or unacceptable toxicity and
volunteer withdrawal from the study. All the patients received
ondansentron as an antiemetic. 

If patients had hematological toxicity (platelets <100,000/mm3

and neutrophils <1500/mm3) or nonhematological toxicity grade 3/4
on the day of chemotherapy, their treatment was postponed until
recovery. If a delay was more than 15 days, the patient was taken
off the study. If patients had grade 3 or 4 toxicity, their doses were
reduced by 25% for subsequent cycles. If, after the first dose
reduction, the grade 3 or 4 toxicity persisted, then the patient was
taken off the study.

Treatment evaluation. All the eligible patients who received at least
two cycles of chemotherapy were evaluated for efficacy. Using the
intent-to-treat (ITT) principle, response was evaluated according to
standard WHO criteria (27). All the eligible patients who received at
least one cycle of chemotherapy were evaluable for toxicity.
Toxicity was evaluated according to WHO criteria.

Evaluation of clinical benefit. The primary end-point of this study
was clinical benefit, which was based on three measurements. The
first measurement was the Lung Cancer Symptom Scale, which
consists of six symptoms: dyspnea, cough, hemoptysis, weakness,
appetite and pain; these symptoms were scored on a visual analogue
scale ranging from 0 to 10 (28-29). The second measurement was
of general feeling which was reported as very good/good and
moderate/poor. The third measurement was nausea and vomiting
which were also scored from 0 to 10. The worst level was 10.

After randomization, the patients recorded their symptoms and
general feeling on a special diary card. After cycle 2, the patients
completed the visual analogue scale of symptoms and general
feeling, expressing positive or negative changes during the last 8
weeks in comparison to their baseline assessment. Similar
procedures took place two weeks after cycle 4, which was the end of
treatment. In all cases, any new symptoms were recorded in the
patient’s diary card.

Statistical analysis. All the end-points except toxicity and treatment
characteristics were analyzed according to the ITT principle. The
treatment characteristics and safety analyses were based on the
actual treatment administered.

The sample size was calculated on the assumption that a 0.6
standardized difference in quality of life existed between the two
arms. For an alpha and beta error of 0.05 and 0.80, respectively, 45
patients were required per group. The total number of patients was
estimated to be 92, taking into consideration a 3% withdrawal.
Interim analysis was not planned for this study. Because of the low
accrual rate the study ended prematurely when 75 patients
randomized.

Summary statistics were calculated for all the parameters. The
categorical data were summarized by frequencies and corresponding
percentages, while the continuous data were summarized by median
and range. Exact confidence intervals (CI) were used to determine
the 95% upper and lower confidence limits of the response rates.
Differences between groups were evaluated by Fisher’s exact test
for categorical variables and Mann-Whitney U-test for continuous
variables. For paired samples Wilcoxon signed-rank test and
McNemar test were used where appropriate.

Survival was calculated from the randomization date to the date
of death or of last contact. Progression free survival (PFS) was
defined as the time interval between randomization and disease
progression, secondary neoplasm, death from the disease, or death
from any other cause (in cases of unknown date of disease
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progression). The median survival and PFS time were estimated
with the Kaplan–Meier method, whereas the log-rank test was used
to compare time to event (30). All the tests were two-sided and the
level of significance was set at a=5%. Statistical comparisons for
the secondary end-points between the two groups are presented in
the manuscript as indications. The SPSS 15.0 software was used for
the statistical analysis.

Results

Baseline patient characteristics. From July 2004 to January
2008, 75 patients entered this study. Seventy four of them
were eligible. Thirty six were allocated to arm A
(vinorelbine) and 38 to arm B (paclitaxel).

In group A, one patient had missing data whereas in group
B, one patient did not start treatment and a second had also
missing data. By the end of this analysis, 36 patients in
group A and 35 in group B, had died. 

The baseline patient and tumor characteristics are
presented in Table I. There were no statistically significant
differences between the two groups. 

Response. There was no statistically significant difference
between the two groups. Two patients (6%) had a partial
response in group A and 5 (13%) in group B. The disease
was controlled in 20% of the patients in group A and 31%
in group B (Table II). The median treatment duration was 8
weeks (1-38) and 9 weeks (1-26) for groups A and B
respectively. The relative dose intensity was 1.0 (0.4-1.4) for
group A and 0.9 (0.7-1.3) for group B.

Survival. The disease free survival for patients in group A
was 2.1 months (95% CI: 1.8-2.4) and 2.6 months (95% CI:
1.7-4.7) for group B (p=0.49). The overall survival was 3.1
months (95% CI: 2.3-3.9) for group A and 5.1 months (95%
CI: 2.7-7.9) for group B (p=0.95). 

The one year survival was 13.9% for group A and 21.0%
for group B. There was no statistically significant difference
between the groups. 

Toxicity. In 65 patients (32 group A, 33 group B) toxicity
data was available (Table III). No toxic deaths were seen.

Overall, the treatments were well tolerated by both arms.
Grade 3/4 toxicity was rare and only neutropenia was present
in 25% of the evaluated patients in group A and 6% in group
B. However, this was not statistically significantly different.
The only toxicity which was more prominent and statistically
significant was alopecia in group B (p=0.008). 

No hospitalization was required for neutropenic infection
or bleeding. Vomiting was more common in the vinorelbine
arm but not significantly.

Clinical benefit analysis. The clinical benefit assessment at
baseline was equal in both groups. Following the second

cycle of chemotherapy the only statistically significant
difference between the two groups was appetite in favor of
paclitaxel. However, overall, the improvement in clinical
benefit was limited. As a matter of fact appetite was worse in
the Navelbine group compared to baseline. In the same group
only cough improved (Table IV). 

Discussion

Patients with advanced NSCLC and PS 2 are a unique group
and have attracted recently the interest of investigators. 

Vinorelbine and paclitaxel have known efficacy and a
good toxicity profile in patients with NSCLC and PS 0, 1 or
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Table I. Baseline patient and tumor characteristics.

Navelbine Paclitaxel
(N=36) (N=38)

Age (yr)
Median 68.5 70
Range 51-84 48-83

Gender, n (%)
Male 30 (83) 32 (84)
Female 6 (17) 6 (16)

Stage, n (%)
IIIa 1 (3) 1 (3)
IIIb 1 (3) 3 (8)
IIIbwet 3 (8) 3 (8)
IV 31 (86) 31 (82)

Stage, n (%)
IIIa-bwet 5 (14) 7 (18)
IV 31 (86) 31 (82)

Histology, n (%)
Squamous cell 11 (31) 16 (42)
Adenocarcinoma 19 (53) 11 (29)
Large cell 0 (0) 3 (8)
Mixed 0 (0) 1 (3)
Undifferentiated 2 (5) 2 (5)
Unclasified 1 (3) 0 (0)
MD 3 (8) 5 (13)

Metastatic sites, n (%)
Lymph nodes 19 (53) 22 (58)
Pleural effusion 11 (31) 8 (21)
Liver 6 (17) 7 (18)
Bones 16 (44) 14 (37)
Brain 3 (8) 7 (18)
Adrenal glands 7 (19) 7 (18)

Number of metastatic sites, n (%)
1 8 (22) 9 (24)
2 19 (53) 13 (34)
≥3 8 (22) 13 (34)
Unknown 1 (3) 3 (8)

Prior radiotherapy
Yes 10 (28) 13 (34)
No 26 (72) 25 (66)

There were no statistically significant differences between the groups.



2 . In the present study, the toxicity was well tolerated in
both arms, and no toxic deaths occurred. The incidence of
grade 3/4 toxicity was low in both arms. The lack of serious
infections and bleeding support the low toxicity profile of

both regimens, especially in this group of patients in whom
palliation and quality of life are the main goals. Certainly,
the low dose intensity of both drugs given to this group of
patients with poor PS could explain the low toxicity. 
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Table III. Toxicities.

Navelbine (N=32) Paclitaxel (N=33)

Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Anemia 9 (28) 9 (28) 1 (3) 14 (42) 5 (15)
Leucopenia 4 (13) 3 (9) 5 (16) 4 (12) 5 (15)
Neutropenia 2 (6) 2 (6) 7 (22) 1 (3) 2 (6) 2 (6) 2 (6)
Thrombocytopenia 3 (9) 1 (3)
Lymphopenia 2 (6) 2 (6)
Gastrointestinal 7 (22) 3 (9) 8 (24)
Vomiting 6 (19) 4 (13) 1 (3) 3 (9) 3 (9)
Constitutional 1 (3) 1 (3) 1 (3) 7 (21) 3 (9) 1 (3)
Fever 3 (9) 2 (6) 5 (15) 1 (3)
Hepatotoxicity 3 (9) 2 (6) 1 (3) 1 (3) 5 (15) 1 (3)
Diarrhea 4 (13) 1 (3) 1 (3) 5 (15)
Metabolic 4 (13) 2 (6) 1 (3) 2 (6) 1 (3)
Alopecia* 6 (18) 2 (6)
Neurological 5 (16) 1 (3) 8 (24) 2 (6) 1 (3)
Pain 4 (13) 5 (16) 4 (12) 1 (3)
Pulmonary 3 (9) 1 (3) 1 (3) 2 (6) 1 (3) 1 (3)
Infection 1 (3) 1 (3) 4 (12) 1 (3)
Hemorrhage 1 (3) 3 (9)
Pruritus 1(3) 2 (6)
Rash 1 (3) 1 (3)
Cardiac 2 (6)
Lymphatic 1 (3) 1 (3)
Vascular 1 (3)
Allergic reaction 1 (3)
Stomatitis 1 (3)
Ocular 1 (3)

Percentages were calculated on the 65 patients (32 Navelbine, 33 Paclitaxel) for whom we had data on toxicities. Difference between the groups was
found only in alopecia (p=0.008).

Table II. Best response.

Navelbine 95% Exact CI Paclitaxel 95% Exact CI 
(N=36) for the response (N=38) for the response 
N (%) rate N (%) rate

PR 2 (6) 0.7-18.7 5 (13) 4.4-28.1
SD 5 (14) 4.7-29.5 7 (18) 7.7-34.3
PD 14 (39) 23.1-56.5 11 (29) 15.4-45.9
Early tumor death 4 (11) 3.1-26.1 7 (18) 7.7-34.3
Non-evaluable 2 (6) 0.7-18.7 1 (3) 0.1-13.8
Treatment discontinuation prior to evaluation 5 (14) 4.7-29.5 6 (16) 6.0-31.2
MD 3 (8) 1.7-22.5 1 (3) 0.1-13.8
CR-PR 2 (6) 0.7-18.7 5 (13) 4.4-28.1
All other 34 (94) 81.3-99.3 33 (87) 71.9-95.6

There was no statistically significant difference between the groups.



Although the response rate was higher in the B arm (13%)
in comparison with the A arm (6%), the difference was not
statistically significant. Even when the response rate was
combined with stable disease (31% in the B arm, 20% in the
A arm), the difference was not statistically significant
between the two arms. Also the time-to-event measurements,
there were no statistically significant differences in survival
(p=0.95) or TTP (p=0.49). 

In the MILES phase III trial, the combination vinorelbine
– gemcitabine was associated with more thrombocytopenia
and hepatotoxicity than with single-agent vinorelbine.
Measures of quality of life were similar in all arms (31). 

In the CALGB 9730 phase III trial, among the patients with
PS 2, the median survival (4.7 versus 2.4 months) and 1-year
survival (18% versus 10%) were statistically significant in
favor of the combination paclitaxel – carboplatin (32). 

In an ECOG trial (E1599) evaluating two combination
regimens: disease-control rates, median survival and TTP
were similar in both arms. Thrombocytopenia was more
pronounced in the cisplatin – gemcitabine arm, whereas
neurotoxicity was more common in the paclitaxel –
carboplatin arm (33).

Evaluation of activity of Erlotinib and gefitinib has been
reported by subgroup analysis of the IDEAL 1 and 2 and
BR21 trials (34-36). 

This has led CALGB to launch a trial comparing erlotinib
with chemotherapy in chemonaıve PS2 patients (37). The
results showed a superior response rate and progression-free

survival (PFS) for patients treated with up-front combination
chemotherapy. Patients selected on the basis of clinical
and/or molecular markers may fare better than unselected
patients when treated with erlotinib. The impressive high
median survival in chemotherapy arm could be attributed to
selection bias inherent to second-line treatment with erlotinib
(45% females, 63% adenocarcinoma) with a positive impact
of salvage erlotinib on outcome. The addition of
cetuximab(38) or celecoxib (39) to chemotherapy did not
seem to improve the outcome. 

Clinical benefit analysis cannot substitute for quality-of-
life measurement. There is a distinction between the two
assessments, and improvement of clinical benefit may have
only a modest impact on overall quality of life. Nevertheless,
in this group of patients with poor performance status, short
survival, very limited social activity, low response rate and
increased incidence of progressive disease, frequent
assessments are difficult and the drop out rate is high. Also,
the amount of missing data in a multiple-endpoint
instrument, combined with a small group of patients, may
jeopardize the results and were all considered when the use
of clinical benefit as the symptomatic dimension of quality
of life, was selected.

The majority of patients who answered the clinical benefit
questionnaire had no significant improvements of symptoms
and general feelings after cycle 2. The difference between
the two arms was not statistically significant. Except for
appetite which was better in the paclitaxel group. Following
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Table IV. Clinical benefit response

Clinical benefit assessments Clinical benefit assessments Difference between 2nd 
at baseline after 2nd cycle Cycle and baseline per group

Navelbine Paclitaxel Navelbine Paclitaxel Navelbine Paclitaxel 
(N=32) (N=31) (N=14) (N=16) (N=14) (N=16)

Symptoms Median (range) Median (range) P-values1 Median (range) Median (range) P-values1 P-values3 P-values3

Pain 3 (0-9) 3 (0-9) 0.64 3 (1-7) 1 (0-7) 0.10 0.72 0.75 
Cough 1.5 (0-7) 3 (0-8) 0.08 0.5 (0-4) 2 (0-7) 0.11 0.02 0.07
Dyspnea 3 (0-9) 0 (0-10) 0.45 2.5 (0-8) 2 (0-10) 0.67 0.61 0.14
Hemoptysis 0 (0-7) 0 (0-6) 0.76 0 (0-7) 0 (0-3) 0.63 0.18 0.34
Nausea 0 (0-4) 0 (0-2) 0.27 0 (0-7) 0 (0-8) 0.67 0.92 0.10
Vomiting 0 (0-1) 0 (0-3) 0.14 0 (0-2) 0 (0-8) 0.95 0.10 0.71
Weakness 5 (0-9) 5 (0-9) 0.72 4 (2-9) 5 (0-8) 0.56 0.73 0.17
Appetite 4 (0-8) 5 (0-10) 0.71 5 (0-9) 2.5 (0-6) 0.01 0.03 0.01

General feeling N (%) N (%) P-values2 N (%) N (%) P-values2 P-values4 P-values4

Very good/good 7 (22) 4 (13) 0.33 4 (29) 8 (50) 0.45 1.00 0.12
Moderate/poor 23 (72) 27 (87) 9 (64) 8 (50)
Unknown 2 (6) 0 (0) 1 (7) 0 (0)

The above p-values were derived by the following test-statistics. 1Mann-Whitney U-test; 2Fisher’s exact test; 3Wilcoxon T; 4McNemar test.



subsequent cycles, the number of evaluated patients was
getting too small to reach any conclusions. 

The subgroup of NSCLC with PS:2 is still not a
homogeneous group of patients for whom treatment is not
well defined. Some patients may be treated with only
supportive care, some with single agents and some others by
doublets with decreased doses(40-42). No solid
recommendations are available from any major oncology
society so far. Efforts to individualize the treatment based on
frailty, concomitant diseases, histology and evaluation of
CGA are very important. The present trial confirms that large
phase III studies are necessary. 

References

1 Parkin DM and Saxo AJ: Lung cancer: worldwide variation in
occurrence and proportion attributable to tobacco use. Lung
Cancer 9(Suppl.): 1-16, 1993.

2 Rankin EM. Non-small cell lung cancer. In: Randomised Trials
in Cancer: Critical Review. Slevin ML and Staquet MJ (eds.).
New York: Raven Press: pp. 447-492, 1986.

3 Silverberg E, Boring CC and Squires TS: Cancer statistics. CA
Cancer J Clin 40(9): 26, 1990.

4 Squires TS and Tong T: Cancer statistics. CA Cancer J Clin 43:
7-26, 1993.

5 Rudd R: Chemotherapy in the treatment of non-small cell lung
cancer. Respir Dis Pract 7: 12-5, 1991.

6 Souquet PJ, Chauvin F, Boissel JP, Cellerino R, Cormier Y, Ganz
PA, Kaasa S, Pater JL, Quoix E and Rapp E: Polychemotherapy
in advanced non-small cell lung cancer: a meta-analysis. Lancet
342: 19-21, 1993. 

7 Grilli R, Oxman AD and Julian JA: Chemotherapy for advanced
non-small-cell lung cancer: how much benefit is enough? J Clin
Oncol 11: 1866-1872, 1993.

8 Marino P, Pampallona S, Preatoni A, Cantoni A and Invernizzi
F: Chemotherapy vs supportive care in advanced non-small-cell
lung cancer. Results of a meta-analysis of the literature. Chest
106: 861-865, 1994.

9 Non-small Cell Lung Cancer Collaborative Group:
Chemotherapy in non-small cell lung cancer: a meta-analysis
using updated data on individual patients from 52 randomised
clinical trials. BMJ 311: 899-909, 1995.

10 Sandler AB, Nemunaitis J, Denham C, von Pawel J, Cormier Y,
Gatzemeier U, Mattson K, Manegold C, Palmer MC, Gregor A,
Nguyen B, Niyikiza C and Einhorn LH: Phase III trial of
gemcitabine plus cisplatin versus cisplatin alone in patients with
locally advanced or metastatic non-small-cell lung cancer. J Clin
Oncol 18: 122-130, 2000.

11 Wozniak AJ, Crowley JJ, Balcerzak SP, Weiss GR, Spiridonidis
CH, Baker LH, Albain KS, Kelly K, Taylor SA, Gandara DR and
Livingston RB: Randomized trial comparing cisplatin with
cisplatin plus vinorelbine in the treatment of advanced non-
small-cell lung cancer: a Southwest Oncology Group study. J
Clin Oncol 16: 2459-2465, 1998.

12 Bonomi P, Kim K, Fairclough D, Cella D, Kugler J, Rowinsky
E, Jiroutek M and Johnson D: Comparison of survival and
quality of life in advanced non-small-cell lung cancer patients
treated with two dose levels of paclitaxel combined with

cisplatin versus etoposide with cisplatin: results of an Eastern
Cooperative Oncology Group trial. J Clin Oncol 18: 623-631,
2000.

13 Ruckdeschel JC, Finkelstein DM, Ettinger DS, Creech RH,
Mason BA, Joss RA and Vogl Sl: A randomized trial of the four
most active regimens for metastatic non-small-cell lung cancer.
J Clin Oncol 4: 14-22, 1986.

14 Albain KS, Crowley JJ, LeBlanc M and Livingston RB: Survival
determinants in extensive-stage non-small-cell lung cancer: the
Southwest Oncology Group experience. J Clin Oncol 9: 1618-
1626, 1991.

15 Paesmans M, Sculier JP, Libert P, Bureau G, Dabouis G,
Thiriaux J, Michel J, Van Cutsem O, Sergysels R and Mommen
P: Prognostic factors for survival in advanced non-small-cell
lung cancer: univariate and multivariate analyses including
recursive partitioning and amalgamation algorithms in 1,052
patients. The European Lung Cancer Working Party. J Clin
Oncol 13: 1221-1230, 1995.

16 Le Chevalier T, Brisgand D, Douillard JY, Pujol JL, Alberola V,
Monnier A, Riviere A, Lianes P, Chomy P and Cigolari S:
Randomized study of vinorelbine and cisplatin versus vindesine
and cisplatin versus vinorelbine alone in advanced non-small-
cell lung cancer: results of a European multicenter trial including
612 patients. J Clin Oncol 12: 360-367, 1994.

17 Kosmidis P, Mylonakis N, Skarlos D, Samantas E, Dimopoulos
M, Papadimitriou C, Kalophonos C, Pavlidis N, Nikolaidis C,
Papaconstantinou C and Fountzilas G: Paclitaxel (175 mg/m2)
plus carboplatin (6 AUC) versus paclitaxel (225 mg/m2) plus
carboplatin (6 AUC) in advanced non-small-cell lung cancer
(NSCLC): a multicenter randomized trial. Ann Oncol 11: 799-
805, 2000.

18 Kosmidis P, Mylonakis N, Nicolaides C, Kalophonos C, Samantas
E, Boukovinas J, Fountzilas G, Skarlos D, Economopoulos T,
Tsavdaridis D, Papakostas P, Bacoyiannis C and Dimopoulos M:
Paclitaxel plus carboplatin versus gemcitabine plus paclitaxel in
advanced non-small-cell lung cancer: a phase III randomized trial.
J Clin Oncol 20: 3578-3585, 2002.

19 Sweeney CJ, Zhu J, Sandler AB, Schiller J, Belani CP, Langer C,
Krook J, Harrington D and Johnson DH: Outcome of patients
with a performance status of 2 in Eastern Cooperative Oncology
Group Study E1594: a phase II trial in patients with metastatic
non-small cell lung carcinoma. Cancer 92: 2639-2647, 2001.

20 Elderly Lung Cancer Vinorelbine Italian Study Group. Effects of
vinorelbine on quality of life and survival of elderly patients
with advanced non-small-cell lung cancer. J Natl Cancer Inst 91:
66-72, 1999.

21 Anderson H, Lund B, Bach F, Thatcher N, Walling J and Hansen
HH: Single-agent activity of weekly gemcitabine in advanced
non-small-cell lung cancer: a phase II study. J Clin Oncol 12:
1821-1826, 1994.

22 Perrone F, Di Maio M, Gallo C and Gridelli C: Outcome of
patients with a performance status of 2 in the Multicenter Italian
Lung Cancer in the Elderly Study (MILES). J Clin Oncol 22:
5018-5020, 2004.

23 Frasci G, Lorusso V, Panza N, Comella P, Nicolella G, Bianco
A, De Cataldis G, Iannelli A, Bilancia D, Belli M, Massidda B,
Piantedosi F, Comella G and De Lena M: Gemcitabine plus
vinorelbine versus vinorelbine alone in elderly patients with
advanced non-small-cell lung cancer. J Clin Oncol 18: 2529-
2536, 2000. 

ANTICANCER RESEARCH 32: 175-182 (2012)

180



24 Lilenbaum RC, Herndon JE II, List MA, Desch C, Watson DM,
Miller AA, Graziano SL, Perry MC, Saville W, Chahinian P,
Weeks JC, Holland JC and Green MR: Single-agent versus
combination chemotherapy in advanced non-small-cell lung
cancer: The Cancer and Leukemia Group B (study 9730). J Clin
Oncol 23: 190-196, 2005.

25 Langer CJ, Gandara DR, Calvert P, Edelman MJ and Ozols RF:
Gemcitabine and carboplatin in combination an update of phase
I and II studies in non-small cell lung cancer. Semin Oncol 26(1
suppl 4): 12-18, 1999. 

26 Beahrs OH, Henson DE, Hutter RVP and Kennedy BJ: Manual
for Staging of Cancer. Philadelphia: Lippincott Williams and
Wilkins, 1992.

27 World Health Organization. WHO Handbook for Reporting
Results of Cancer Treatment. Geneva, Switzerland: World Health
Organization, 1979.

28 Burris HA, Moore MJ, Andersen J, Green MR, Rothenberg ML,
Modiano MR, Cripps MC, Portenoy RK, Storniolo AM,
Tarassoff P, Nelson R, Dorr FA, Stephens CD and Von Hoff DD:
Improvements in survival and clinical benefit with gemcitabine
as first-line therapy for patients with advanced pancreas cancer:
a randomized trial. J Clin Oncol 15: 2403-2413, 1997.

29 Hollen PJ, Gralla RJ, Kris MG and Potanovich LM: Quality of
life assessment in individuals with lung cancer: testing the Lung
Cancer Symptom Scale (LCSS). Eur J Cancer 29A(suppl 1):
S51–S58, 1993.

30 Kaplan EL and Meier P: Nonparametric estimation from
incomplete observation. J Am Stat Assoc 53: 457-481, 1958. 

31 Perrone F, Di Maio M, Gallo C and Gridelli C: Outcome of
patients with a performance status of 2 in the Multicenter Italian
Lung Cancer in the Elderly Study (MILES). J Clin Oncol
22(24): 5018-5020, 2004.

32 Lilenbaum RC, Herndon J, List M, Desch C, Watson D, Holland
J, Miller AA, Graziano SL, Perry MC, Saville W, Chahinian P,
Weeks JC and Green MR: Single-agent (SA) versus combination
chemotherapy (CC) in advanced non-small cell lung cancer
(NSCLC): a CALGB randomized trial of efficacy, quality of life
(QOL), and cost-effectiveness. J Clin Oncol 23: 190-196, 2005.

33 Langer C, Li S, Schiller J, Tester W, Rapoport BL and Johnson
DH: ECOG 1599: Randomized phase II study of paclitaxel/
carboplatin or gemcitabine/cisplatin in performance status (PS) 2
patients with advanced non-small cell lung cancer (NSCLC). J
Clin Oncol 25: 418-423, 2007. 

34 Fukuoka M, Yano S, Giaccone G, Tamura T, Nakagawa K,
Douillard JY, Nishiwaki Y, Vansteenkiste J, Kudoh S, Rischin D,
Eek R, Horai T, Noda K, Takata I, Smit E, Averbuch S, Macleod
A, Feyereislova A, Dong RP and Baselga J: Multi-institutional
randomized phase II trial of gefitinib for previously treated
patients with advanced non-small-cell lung cancer. J Clin Oncol
21: 2237-2246, 2003.

35 Kris MG, Natale RB, Herbst RS, Lynch T Jr., Prager D, Belani
CP, Schiller JH, Kelly K, Spiridonidis H, Sandler A, Albain KS,
Cella D, Wolf MK, Averbuch SD, Ochs JJ and Kay AC: Efficacy
of gefitinib, an inhibitor of the epidermal growth factor receptor
tyrosine kinase in symptomatic patients with non-small cell lung
cancer: a randomized trial. JAMA 290: 2149-2158, 2003.

36 Shepherd FA, Pereira J, Cuieleanu TE, Tan EH, Hirsch V,
Thongprasert S, Campos D, Maoleekoonpiroj S, Smylie M,
Martins R, van Kooten M, Dediu M, Findlay B, Tu D, Johnston
D, Bezjak A, Clark G, Santabárbara P and Seymour L; National
Cancer Institute of Canada Clinical Trials Group: Erlotinib in
previously treated non-small-cell lung cancer. N Engl J Med
353: 123-132, 2005.

37 Lilenbaum R, Axelrod R, Thomas S, Dowlati A, Seigel L, Albert
D, Witt K and Botkin D: Randomized phase II trial of erlotinib
or standard chemotherapy in patients with advanced non-small-
cell lung cancer and a performance status of 2. J Clin Oncol 26:
863-869, 2008.

38 Gridelli C, Morabito A, Gebbia V, Mencoboni M, Carrozza F,
Viganό MG, Verusio C, Bollina R, Mattioli R, Valerio MR,
Valmadre G, Maione P, Rossi A, Cascone T, Morgillo F, Di Maio
M, Piccirillo MC, Gallo C, Perrone F and Ciardiello F:
Cetuximab and gemcitabine in elderly or adult PS2 patients with
advanced non-small-cell lung cancer: The cetuximab in
advanced lung cancer (CALC1-E and CALC1-PS2) randomized
phase II trials. Lung Cancer 67(1): 86-92, 2010.

39 Gadgeel SM, Wozniak A, Ruckdeschel JC, Heilbrun LK,
Venkatramanamoorthy R, Chaplen RA, Kraut MJ and
Kalemkerian GP: Phase II study of docetaxel and celecoxib, a
cyclooxygenase-2 inhibitor, in elderly or poor performance
status (PS2) patients with advanced non-small cell lung cancer.
J Thorac Oncol 11: 1293-1300, 2008.

40 Gridelli C, Ardizzoni A, Le Chevalier T, Manegold C, Perrone
F, Thatcher N, van Zandwijk N, Di Maio M, Martelli O and De
Marinis F: Treatment of advanced non-small-cell lung cancer
patients with ECOG performance status 2: results of an
European Experts Panel. Ann Oncol 15(3): 419-426, 2004.

41 Gridelli C, Maione P, Rossi A, Guerriero C, Ferrara C, Del Gaizo
F, Colantuoni G, Nicolella D and Napolitano L: Chemotherapy
of advanced NSCLC in special patient population. Ann Oncol
17(Suppl 5): v72-78, 2006.

42 Lilenbaum R, Villaflor VM, Langer C, O’Byrne K, O’Brien M,
Ross HJ, Socinski M, Oldham FB, Sandilac L, Singer JW and
Bonomi P: Single-agent versus combination chemotherapy in
patients with advanced non-small cell lung cancer and a
performance status of 2: prognostic factors and treatment
selection based on two large randomized clinical trials. J Thorac
Oncol 4(7): 869-874, 2009. 

Received September 13, 2011
Revised November 23, 2011

Accepted November 29, 2011

Kosmidis et al: Chemotherapy in NSCLC with PS:2

181


