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Summary Studies with the gemcitabine/vinorelbine (GV) or
the gemcitabine/docetaxel (GD) combinations have shown
similar efficacy and less toxicity compared to platinum-based
chemotherapies, in patients with advanced non-small-cell
lung cancer (NSCLC). The present trial was designed to test
the efficacy and safety of both, GV and GD, combinations.
Chemotherapy-naïve patients (n=39)≤75 years of age,
KPS≥60% and adequate hematological, renal and hepatic
function were randomly assigned to receive G 1,000 mg/m2

+either V 25 mg/m2 or D 35 mg/m2 (all of which were
administered i.v.) on days 1 and 8 every 21 days. Baseline
characteristics were comparable in GV (n=20) and GD (n=
19) groups. Results indicated objective response of 7 (35%)
vs 6 (31%) patients and median time-to-treatment failure of
120 versus 90 days in the GV and GD arms, respectively.
The most common non-hematological toxicities were (GV
vs GD): grade 2–4 pulmonary toxicity in 1 (5%) vs 7 (37%);
grade 2–3 diarrhea 0 versus 4 (21%) and edema 1 (5%) vs 3
(16%); grade 3–4 hematological toxicities occurred in 3
(15%) vs 1 (5%) patients. Our results indicate that the
combination of gemcitabine/docetaxel does not have a
favorable safety profile with this schedule of administration,
particularly in terms of pulmonary toxicity.
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Introduction

New cytotoxic agents developed for the treatment of non-small
cell lung cancer (NSCLC), possess different mechanisms-of-
action and encouraging toxicity profiles, while demonstrating
significant activity. Of these, gemcitabine, vinorelbine and
docetaxel are notable. Each has shown significant anti-tumor
activity as single agents, with objective response (OR) rates of
15 to 20%. In randomized studies comparing single agent vs
best supportive care (BSC), all of them have demonstrated an
ability to improve the patient’s quality-of-life (QoL) [1–8].
These same agents have been combined with cisplatin giving
rise to third generation combinations which were compared
with combinations of cisplatin with other drugs considered as
second generation such as vindesin or etoposide. In all these
comparative studies better results were confirmed in the
majority of the parameters of efficacy analyzed and, as such,
the third generation cisplatin combinations have become the
standard treatment for this tumor pathology [9–12]. Of these
third generation regimens no combination has been shown to
be markedly better that the others with respect to increasing
the median survival. There have been differences, however,
with respect to the clinical features of the patients included,
and the toxicity profiles. All of these combinations are able to
induce 30–40% OR, a median time to progression (TTP) of
4–5 months, a median overall survival (OS) of 8–10 months
and a survival at 1 year of 30–40% in selected groups of
patients with adequate performance status (WHO levels 0–1)
[13–16].
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The advantages offered by cisplatin-based doublets are
often offset by serious nephrotoxicity, ototoxicity, periph-
eral toxicity, and emesis, all of which adversely affect the
QoL-adjusted survival. Hence, much research has been
directed towards developing combinations of the third
generation agents that exclude platinum in order to achieve
therapeutic efficacy but with a reduction in associated
toxicities, especially in the treatment of patients with
advanced NSCLC. For example, phase I/II clinical trials
with gemcitabine + vinorelbine have achieved OR in about
35% of patients, with a median TTP and OS of 4.5 and
9 months, respectively and with a low toxicity profile [17–
19]. Similarly, phase I/II studies [20–23] have shown
gemcitabine + docetaxel to be a well-tolerated combination
with similar efficacy. The results of these trials provided the
basis for subsequent studies comparing third generation
cisplatinum combinations with gemcitabine and either
vinorelbine [24–27] or docetaxel [28–30]. All these ran-
domized trials demonstrated no disadvantages, in terms
of primary end points and OS, in the groups of patients
treated with non-platinum chemotherapy regimens. All of
the above data, together with a recent meta-analysis of the
published studies comparing platinum-based versus non-
platinum based chemotherapy [31], suggest that the combi-
nation of third generation drugs without platinum could
offer similar therapeutic benefits with lower toxicity
compared to those regimens considered as “standard” and
which included platinum. This concurs with the latest
recommendations of the Expert Panel of the American
Society of Clinical Oncology Treatment [32]. Nevertheless,
for other authors the current standard of care for first line
treatment of the of NSCLC patients with good performance
status remains a platinum-based doublet [33, 34] making
3rd generation non-platinum combinations appropriate on-
ly for patients who are unlikely to tolerate the toxicity of
cisplatin. Despite the promising results, toxicity continues
being a major concern, and further testing and comparing of
ostensibly well-tolerated two-drug combinations without
platinum is an area requiring investigation.

The scientific data discussed above provided the rationale
for our prospective randomized phase II trial to evaluate the
activity and tolerability of gemcitabine/vinorelbine and
gemcitabine/docetaxel combinations in advanced NSCLC
patients.

Patients and methods

Patient eligibility

Eligible patients had histologic or cytologic diagnosis of
NSCLC with stage IIIB or stage IV disease (pleural or
pericardial malignant effusion, according to the Interna-

tional Staging System for lung cancer). Other eligibility
criteria included: measurable or evaluable disease; age
between 18 and 75 years; Karnofsky performance status
(KPS) ≥60; adequate hematological function (neutrophil
count>1.5×109/L, platelet count>100×109/L, and hemoglo-
bin>10 g/L); adequate hepatic function and renal function
(bilirubin<1.5 mg/dL, transaminases <3 times upper limit of
normality (ULN) and creatinine<1.5×ULN). Patients were
excluded for uncontrolled comorbidities, prior chemothera-
py, second malignancies, symptomatic brain metastases and
peripheral neuropathy (WHO grade>1). The study was
conducted according to the principles of the Declaration of
Helsinki. Signed informed consent was obtained from all
patients prior to entry into the study.

Study design and sample size

This was a randomized, double arm, phase II study. The
primary end point was objective response (OR). We
anticipated an OR of 35% in both treatment groups within
the ranges described for standard chemotherapy in ad-
vanced NSCLC. Assuming 35% OR for an active chemo-
therapy regimen for advanced NSCLC, a minimum of 50
patients in each treatment group would be necessary to
confirm efficacy with a statistical power of 80% and a two-
sided type 1 error of 5% [35].

Treatment schedule

Patients were randomized to receive either: gemcitabine
1,000 mg/m2 and vinorelbine 25 mg/m2, (GV group), or
gemcitabine 1,000 mg/m2 and docetaxel 35 mg/m2 (GD
group). All drugs were administered in the outpatient clinic
on days 1 and 8, every 21 days. Vinorelbine was adminis-
tered over 10 min, followed by gemcitabine given over
30 min. Docetaxel was given over 30 min immediately
before gemcitabine, and prophylactic i.v. ranitidine (50 mg),
diphenhydramine (25 mg) and dexamethasone (8 mg) were
prescribed just prior its administration.

Anti-emetic therapy was not prescribed routinely in this
study. However, in the event of emesis, the patient received
intravenous metoclopramide 20 mg as prophylaxis in
subsequent treatment cycles. Additional intravenous ondan-
setron (8 mg) was administered for emesis that had not
been brought under control with the above medications.

A minimum of four treatment cycles were planned for all
patients, unless disease progression occurred. Additional
cycles were administered in patients who continued to re-
spond to treatment and in whom toxicity was tolerable. Treat-
ment was stopped when stable disease was the best response
following a new cycle of treatment, or until intolerable
toxicity occurred.
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Dose modification

Chemotherapy doses on day 8 were adjusted depending on
neutrophil and platelet counts on that day. If, on day 8,
neutrophil and platelet counts were 1 to 1.5×109/L and
≥100×109/L, respectively, the doses of all three drugs were
reduced by 25%. If neutrophil and platelet counts were 1 to
1.5×109/L and 75 to 100×109/L, respectively, doses were
reduced by 50%. Day-8 doses were omitted if neutrophil
count was <1.0×109/L, platelet count <75×109/L, or if
there were any non-hematological toxicities >2 grade
(except for alopecia). Thereafter, all subsequent cycles and
all drug doses were reduced by 25%. This reduction applied
as well if grade 4 neutropenia or thrombocytopenia, or
febrile neutropenia had occurred in the previous cycle. An
administration of a cycle on day 1 was delayed if a
neutrophil count showed <1.5×109/L, platelet count <100×
109/L, or if there were any grade≥2 non-hematological
toxicities. Dose adjustments for neurotoxicity were based
on the signs and symptoms occurring on the day of
treatment. If neurotoxicity grade≥2 occurred, the docetaxel
and/or vinorelbine dose was delayed for one week. If any
toxicity grade≥2 persisted for>2 weeks, the patient was
transferred out of the study.

Baseline and treatment assessments

Baseline evaluations included medical history, physical
examination, complete blood cell count, blood chemistries
for hepatic and renal function, electrocardiogram, and
radiological staging (chest X-ray plus computed tomogra-
phy scan of the thorax, mediastinum, and abdomen). Except
for symptomatic patients, a computed tomography scan of
central nervous system was not routinely performed.
Physical examination and blood analyses were repeated
before the beginning of each new cycle. All patients
underwent a thorough reevaluation, including a repeat of
all previously abnormal radiology studies every 6 weeks, or
if clinical progression of the disease was suspected. Eligible
patients were evaluable for toxicity if they had received at
least half of a cycle of the treatment. The patients were
evaluable for efficacy if they had received at least one full
cycle of treatment. Toxicity and efficacy were assessed
using standard WHO criteria [36] and the response eval-
uation criteria in solid tumors [37], respectively. Response
rates were calculated on an intent-to-treat basis and, toxicity
evaluations were based on the worst episodes recorded
regardless of the number of times they had occurred. Time-
to-treatment-failure (TTF) was measured from the time of
administration of the first dose until progression, death, or
cessation of treatment for any other reason. All patients who
had not had disease progression, or had not died by the time
of the last scheduled outpatient visit, were censored for the

present statistical analysis. Kaplan–Meier curves were
constructed for all survival data [38].

Results

Patient characteristics

Between September 1999 and May 2003, a total of 39
patients were enrolled in this prospective randomized study.
Groups GV (n=20) and GD (n=19) were well balanced
with respect to performance status, stage of disease and
number of disease sites. The main characteristics of the
patients are summarized in Table 1.

Only one dose of the scheduled protocol was adminis-
tered in 2 patients in the GV group (due to the administration
in a 2-week schedule) and to 3 patients in the GD group
(because of early death due to disease progression in the
brain, prior chemotherapy, and loss to follow-up). Hence,
these patients were considered evaluable for toxicity but not
for response analysis. Nevertheless, these patients were
included in the denominator in the response evaluation on an
intent-to-treat basis.

Dose administration

The GV group received a total of 78 cycles (range 1–8)
while the GD group received 48 cycles (range 1–6); the
median number of cycles administered per patient in each
group being 4 and 2, respectively. Due to progressive
disease, 70 and 17% of patients in the GV and GD group,
respectively, were withdrawn from the current treatment
protocol. Withdrawal due to toxicity was 5% of GV patients
and 63% of GD patients while 25 and 20%, respectively,
withdrew because maximal response had occurred.
Delays and/or dose reductions of planned treatment were
needed in 45 and 63% of patients in the GV and GD
groups, respectively.

Efficacy

Within a median follow-up of 9.5 months, all patients had
stopped the treatment due to toxicity, disease progression or
maximal response. Median time-to-treatment-failure (TTF)
was 120 days (95% CI: 30–395) for GV and 90 days (95%
CI: 15–160) for GD group. Response rates calculated on an
intent-to-treat basis indicated an overall response rate of 35%
(95% CI: 56–14%) in the GV group; 2 complete responses
(CR) and 5 partial responses (PR) among the 20 enrolled
patients. Response rate was 31% (range: 52–10%) in the GD
group; 6 PR in the 19 enrolled patients. The proportions of
patients with either stable disease (SD) or disease progres-
sion (DP) were similar in the two treatment groups; 35 and
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20%, respectively, in the GV treatment group, and 42 and
10%, respectively, in the GD treatment group (Table 2).

Toxicity

As with published data in other trials using taxanes with
the weekly administration scheme, the most frequently ob-
served toxicities in the GD group were the non-hematological
toxicities (Table 3). However, the most notable toxicity
observed in our study was pulmonary toxicity grade 3–4
observed in seven patients (37%) treated with the GD
combination and in one patient (5%) treated with the GV
combination. The pulmonary toxicity involved bilateral
interstitial pulmonary infiltrates with progressive moderate-
to-intense fatigue, resting hypoxia in the absence of fever in

six patients, and one patient had bilateral pleural effusion.
This clinical condition failed to improve with antibiotics.
Bronchoscopy was performed in three of these patients, and a
transbronchial biopsy showed diffuse alveolar damage with
atypical squamous cells and reactive columnar cells sugges-
tive of drug-associated tissue damage. This toxicity appeared
at a median of 6 weeks (range 3–18) following the com-
mencement of the treatment. Of note, as well, were the
episodes of diarrhea grade 2/3 in four patients (21%) of the
GD group vs none of the GV group. The pulmonary damage
and the diarrhea were considered as reversible phenomena
since resolution was achieved by suspending the treatment
and, in the case of the pulmonary toxicity, by the prescription
of additional corticoids. Other non-hematological toxicities
were less frequent in both treatment arms, and were less than

Table 2 Summary of response and time-to-treatment failure

Treatment outcomes GV Group GD Group

N Percentage (%) N Percentage (%)

Total number of patients
Response CR 2 10 0

PR 5 25 6 31
OR (95%CI) 7 35 (56–14) 6 31 (52–10)
SD 7 35 8 42
DP 4 20 2 10
NE 2 10 3 16

Time to treatment failure Median (95%CI) 120 (30–395) 90 (15–160)

CR Complete response, PR partial response, SD stable disease, DP disease progression, NE not evaluable

Table 1 Patients’ characteristics on entry into the trial

Characteristic GV group GD group

N Percent (%) N Percent (%)

Total number of patients included 20 19
Age median, years (range) 63 (42–74) 69 (48–76)
Gender (male/female) 17/3 85/15 16/3 84/16
Karnofsky PS score; median (range) 70 (60–80) 70 (60–90)
90–80 5 25 4 21
70 9 45 11 58
60 6 30 4 21

Histology Adenocarcinoma 11 55 9 47
Squamous cell 8 40 7 37
Large cell 1 5 3 16

Stage IIIB/IV 3/17 15/85 3/16 16/84
Disease sites Lung 12 60 10 53

Bone 5 25 4 21
Liver 2 10 2 10
Soft tissue 2 10 3 16
Adrenal gland 2 10 3 16

N° of disease sites 1 11 55 9 47
2–3 9 45 10 53

Median N° of sites (range) 1 (1–3) 1 (1–3)
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grade 2 except for edema grade 2–3 recorded in three
patients (15%) of the GD group vs 1 patient (5%) of the GV
group. Hematological toxicity was rarely seen in this study,
although neutropenia grade 3–4 was registered in three
(15%) patients treated in the GV group and one (5%) patient
treated in the GD group. In addition, grade 1–2 anemia was
seen in eight (40%) and five (26%) patients treated in the
GV and GD group, respectively (Table 3).

Discussion

In patients with advanced NSCLC, platinum-based combi-
nations with paclitaxel, docetaxel, gemcitabine or vinorel-
bine have become standard treatment options. Nevertheless,
other published studies comparing third generation doublets
suggest that combinations without cisplatin could offer
similar therapeutic benefits with lower toxicity, compared
to those regimens considered as “standard” that include
cisplatin. In this sense, gemcitabine combined with vinor-
elbine (GV) or with docetaxel (GD) are considered as the
more active, less toxic, and more promising of the non-
platinum combinations. We present the results of our
randomized phase II trial designed to evaluate the activity
and tolerability of both non-platinum combinations. The
analysis of safety data prompted the early discontinuation
of the trial.

Although we are conscious that our study is underpow-
ered in terms of sample size of patients included in this
analysis, both treatment groups exhibited a range of activity
as has been described previously i.e. OR of around 30%
particularly with the GV regimen which, additionally,
showed a median TTF of 120 days.

With respect to the toxicity, attention needs to be drawn
to the pattern and distribution of the toxicities observed in
the present trial. Of note was that overall toxicities were
reduced compared to other schedules that included cisplatin
[24–30]. Conversely, and this has been the most important
finding of this trial, the non-hematological toxicity,
although not causing any toxic deaths, occurred with a
higher incidence in the docetaxel treatment combination.
This is seen clearly in the percentage of patients with
diarrhea and pulmonary toxicity (in 21 and 37% of patients,
respectively) treated with the GD combination. In three
cases there was histological confirmation of lung tissue
damage caused by the drug. However, in all of the seven
patients, the radiological findings and the clinical symp-
toms were completely reversible when the medication was
suspended, and corticoid therapy was implemented. Of
concern is that this pulmonary adverse effect had not been
described previously as a dose-limiting toxicity in phase I
trials with weekly docetaxel [39] although it had been noted
with other administration schedules of this drug [40, 41] as
well as with gemcitabine [42, 43]. As such, there could be
some relationship with an increase of this phenomenon in
the GD treatment group. As well, the toxicity could have
been related to the pre-medication used in the present study,
or with the order of administration of both drugs or, even,
with the schedule of administration. In our study, dexame-
tasone (8 mg) was administered just before each infusion of
docetaxel which, in the experience of other authors, this
dose appears to be appropriate and sufficient as a pre-
medication for a weekly schedule of docetaxel administra-
tion [44]. Conversely, no differences in clinical toxicities
have been described previously with docetaxel adminis-
tered before gemcitabine, i.e. the reverse sequence of

Table 3 Hematological and non-hematological toxicities in the two treatment arms

Toxicity GV Group GD Group

Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4

N Percentage (%) N Percentage (%) N Percentage (%) N Percentage (%)

Hematological Anemia 8 40 5 26
Neutropenia 3 15 3 15 2 10 1 5
Thrombocytopenia 1 5 1 5

Non-Hematological Pulmonary 1 5 1 5 6 31
Diarrhea 2 10 3 16
Edema 1 5 1 5 2 10
Nausea/Vomiting 3 15 1 5
Nail 2 10
Ocular 1 5
Alopecia 2 10 2 10
Fever 1 5 1 5
Infection 1 5

Discontinuance due to toxicity 1 5 12 63
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administration [45]. The GD combination has been evalu-
ated in a number of tumor types while using different
schedules of administration. Administration of docetaxel
only on day 8 every 21 days was used in most of phase I/II
and comparative trials; the pulmonary toxicity described
ranging between 0 to 8% [21, 22, 29, 30, 44, 46]. More
recently, the schedule of administration of both drugs on
days 1 and 15 (every 2 weeks) has been tested with no
pulmonary toxicity being recorded [47, 48]. Conversely, the
administration of docetaxel on day 1 (± day 8) every
21 days seems to be related to a higher incidence of pul-
monary toxicity when combined with gemcitabine [49, 50].
Dunsford et al. [49] published four cases with pulmonary
toxicity from seven patients with metastatic transitional
cell carcinoma treated with the GD regimen in which
docetaxel was administered on day 1. Popa et al [50] using
a similar schedule of administration as in our study (i.e.
days 1 and 8) noted that 6 of 32 (19%) chemotherapy-naïve
patients treated for NSCLC experienced grade 3 pneumo-
nitis. It is unclear whether the higher pulmonary toxicity
registered was a chance phenomenon related to patients’
comorbidities (characteristics) or whether there is a real
enhanced risk with this particular combination. The ran-
domized design of the present study, however, gives cre-
dence to the pulmonary toxicity being related to the
gemcitabine + docetaxel combination and not to the prior
co-morbidity characteristics of the patients included in the
GD treatment arm. For example, our previous experience
with the GV combination treatment for chemotherapy-naïve
patients with advanced NSCLC, there was no pulmonary
toxicity related to the treatment [19, 27]. In a randomized
phase II trial using taxanes as second-line treatment for
patients previously treated with platinum-based chemother-
apy, we reported a higher incidence of pulmonary toxicity
in the group of patients treated with docetaxel [51]. The
only factor in common in the patients in that study who had
developed pulmonary toxicity was that they had all been
treated previously with gemcitabine and, as such, the
toxicities could be related in some way to a recall phenom-
enon, or an additive pulmonary toxicity of the two drugs, even
when administered sequentially. A similar experience has
been described by other investigators [52].

To the best of our knowledge there have been no reports
published comparing GV to GD in patients with advanced
NSCLC. The design and characteristics of the present study
and the data obtained do not allow categorical conclusions
to be drawn with respect to efficacy. However, in agreement
with other trials, the poorer-tolerated regimen seems to be
the combination of gemcitabine + docetaxel. On the basis
of these findings it may be prudent to avoid the schedule of
administration and the doses of the GD combination used in
the present study and, as well, to exclude patients with sig-
nificant preexisting pulmonary pathology. In other situations

with this combination, and using different schedules and
dose administration, the patients need to be carefully
monitored. If there are any complaints of dyspnea or
radiological images showing pulmonary infiltrates, the
treatment should be discontinued. Also, other causes of
pulmonary infiltrates need to be excluded by bronchoscopy
and transbronchial biopsy.

In summary, the search for, and development of, platinum-
free combinations continues. The results of our prospective
randomized trial suggests that the gemcitabine + docetaxel
regimen, especially if administered on days 1 and 8 every
21 days, is associated with an elevated level of pulmonary
toxicity. There need to be more studies designed to
investigate the best schedule of administration of this
combination (for example, every 2 weeks) and whether there
are any real differences among 3rd generation platinum-free
combinations.
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