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Abstract

The purpose of this phase II trial was to investigate the efficacy and safety of a combination chemotherapy with gemcitabine,
vinorelbine and cisplatin in the first-line treatment of advanced non-small cell lung cancer (NSCLC). Patients with NSCLC stage
IIIB or IV disease received 1000 mg/m2 gemcitabine and 25 mg/m2 vinorelbine on days 1 and 8 and 75 mg/m2 cisplatin on day 2,

every 3 weeks. From December 1998 to May 1999, 31 patients (21 stage IV and 10 stage IIIB disease), with a median age of 59 years
(range 40–72 years) were enrolled. The overall intent-to-treat response rate was 45% (95% confidence interval (CI): 27–64%) with 2
complete responders (CR) and 12 partial responders (PR), 7 patients had stable disease and 10 progressed. Median survival was
12.8 months (95% CI: 6.5–12.8+ months), median time to progression was 5.1 months (95% CI: 3.5–7.7 months), and the 1-year

survival rate was 52.9% (95% CI: 36.7–76.2%). Patients with stage IIIB disease had a significantly longer overall survival than
patients with stage IV disease (P=0.05). Transient World Health Organization (WHO) grade IV leucopenia, anaemia and throm-
bocytopenia occurred in 3 (10%), 2 (6%) and 3 (10%) patients, respectively. The predominant non-haematological toxicities were

alopecia and nausea/vomiting. 15 patients (48%) had WHO grade II and III alopecia and 14 patients (45%) nausea/vomiting. The
combination of gemcitabine, vinorelbine and cisplatin has demonstrated major antitumour efficacy in advanced NSCLC with a
manageable toxicity profile. # 2002 Elsevier Science Ltd. All rights reserved.

Keywords: Chemotherapy; Cisplatin; Gemcitabine; Non-small cell lung cancer; Phase II trial; Vinorelbine

1. Introduction

More than 1.3 million new cases of non-small cell
lung cancer occur worldwide every year. In Western
Europe and in the United States, lung cancer is the most
frequent cause of death due to malignant tumours.
Treatment of patients with non-small cell lung cancer
(NSCLC) is a particular challenge in oncology because
more than one-third of patients have distant metastases
at diagnosis [1], allowing only palliative treatment. A
recent meta-analysis indicates that chemotherapy sig-

nificantly improves survival and symptom control com-
pared with best supportive care in stage IV NSCLC
patients [2]. Chemotherapy achieved a reduction in
mortality as well as an improvement in quality of life,
particularly during the first 6 months of treatment [3].
The analysis of single agents revealed that of all con-
ventional cytotoxic drugs only cisplatin produces a sig-
nificant benefit compared with best supportive care,
whereas alkylating agents, vinca alkaloids, and etopo-
side have no or only an insignificant effect on survival
[2]. However, substantial toxicity detracted from the
advantages obtained in survival rates and symptom
control with cisplatin-containing regimens.
Thus, there is a need for at least equally active, but bet-

ter tolerated agents to optimize the therapy of metastatic
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and advanced NSCLC. Since the 1990s, promising new
active cytotoxic agents have been investigated in
advanced NSCLC. These novel agents include the
nucleoside analogue gemcitabine, the vinca-alkaloid
vinorelbine, the taxanes paclitaxel and docetaxel, the
camptothecin derivatives irinotecan and topotecan and
the benzotriazin derivative tirapazamine.
The new cytotoxic agents have extended the thera-

peutic approaches available for metastatic NSCLC.
Gemcitabine and vinorelbine are two of the most
extensively evaluated new cytotoxic agents. Each is
characterized by a favourable toxicity profile and are far
better tolerated than platinum-based regimens [4-6].
Gemcitabine is generally well tolerated, the most fre-
quent side-effect being myelosuppression which is
usually mild. Other uncommon side-effects include
rashes, flu-like syndrome, pulmonary toxicity and ele-
vated levels of transaminases [7]. The primary toxicity
of vinorelbine is myelosuppression, phlebitis and usually
mild and reversible peripheral neuropathy [8].
Gemcitabine and vinorelbine have single-agent

response rates of 20–30% with median survival rates of
7–10 months and 1-year survival rates of up to 30% in
phase II trials [9–13]. When gemcitabine or vinorelbine
were combined with cisplatin in phase II trials [14–16],
higher response rates of 26–57% were observed. These
phase II trials also yielded higher median survival rates
of 8–15 months and 1-year survival rates of up to 60%.
The doublet combination of these new cytotoxic agents
with cisplatin was more active than either used as single
agents, and randomised trials [17,18] showed that com-
binations such as gemcitabine plus cisplatin and vinor-
elbine plus cisplatin were preferable compared with
cisplatin alone. On the basis of their mild toxicity pro-
file, gemcitabine and vinorelbine can be combined easily
in triplets combinations.
As yet, no adequate standard of chemotherapy exists

for patients with NSCLC. Thus, in this phase II trial, we
evaluated the potential and the toxicity profile of gem-
citabine plus vinorelbine plus cisplatin in combination
as a first-line treatment in patients with advanced
NSCLC before starting a randomized phase III trial
which is currently ongoing.

2. Patients and methods

Eligibility criteria included cytologically- or histologi-
cally confirmed NSCLC (stage IIIB or IV), and no pre-
vious chemotherapeutic treatment. Patients were also
required to have objective bidimensionally measurable
(520�20 mm) disease, a life expectancy of at least 12
weeks, a performance status 570 (Karnofsky Perfor-
mance scale (KPS)), age between 18 and 75 years, and
adequate bone marrow (neutrophils 52.0�109 cells/l
platelets 5100�109 cells/l), hepatic (bilirubin 41.5�

the upper normal limit [UNL] and alanine amino-
transferase (ALT) and asparate aminotransferase AST
43�UNL in the absence of liver metastases or ALT
and AST45�UNL in the presence of liver metastases),
and renal (serum creatinine 41.5�UNL) function.
Patients with brain metastases were eligible as well.
Patients were excluded from the study if they had

previous cancer (except adequately treated basal cell car-
cinoma of the skin or carcinoma of the cervix), pre-exist-
ing sensory or motor neuropathy greater than World
Health Organization (WHO) grade I, a history of myo-
cardial infarction, coronary heart disease greater than or
equal to grade III (Canadian Cardiovascular Society
scale), ventricular cardiac arrhythmias 5grade IIIB
(Lown scale), cardiac insufficiency5grade III (NewYork
Heart Association scale), and active infections. Exclu-
sion criteria also included pregnancy, breast feeding and
inadequate contraceptive precautions. All eligible patients
gave informed consent prior to entering this study.

2.1. Treatment schedule

Patients received 1000 mg/m2 gemcitabine and 25 mg/
m2 vinorelbine on days 1 and 8 and 75 mg/m2 cisplatin
on day 2 every 3 weeks. Gemcitabine was given as a 30-
min infusion followed one hour later by vinorelbine (15-
min infusion). To protect the vein in which vinorelbine
was infused and to prevent the development of phlebitis
250 ml of 0.9% saline was given immediately after the
vinorelbine infusion. Cisplatin was given over a 1-h
infusion with standard pre- and posthydration on day 2.
All three drugs were administered as an intravenous
(i.v.) infusion, in 0.9% saline. A combination of meto-
clopramide and dexamethasone was given on days 1 and
8 and a combination of a HT3-antagonist and dexa-
methasone was adminstered on day 2 15–30 min before
starting chemotherapy to prevent nausea and vomiting.
Within courses, doses of gemcitabine and vinorelbine

were modified as follows: no reduction for neutrophils
51.5�109 cells/l and platelets 5100�109/l; 50% dose
reduction for neutrophils 1.0–1.49�109 cells/l or plate-
lets 75–99�109 cells/l dose delay for neutrophils
<1.0�109 cells/l or platelets <75�109 cells/l. When
haematological WHO toxicity grade IV or non-haemato-
logical WHO toxicity grade III (except for alopecia and
nausea/vomiting) occured at any time, a dose reduction
of 25% regarding all three cytotoxic drugs was made for
the subsequent cycles. The use of granulocyte-colony
stimulating factor (G-CSF) and the substitution of red
blood cells or platelets was left to the individual decision
of the physician.

2.2. Treatment evaluation

Pretreatment evaluation included complete history
and physical examination with an evaluation of the
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performance status score, chest X-rays in anterior–pos-
terior and lateral view, computed tomography (CT)
scan of the chest, sonography or CT of the upper
abdomen, fibre optic bronchoscopy with bronchoaspi-
rate and/or brushing and/or bronchial biopsy, complete
blood cell count, and serum chemistry analysis. Brain
CT scan and radionuclide bone scan were performed
only if clinically indicated. All pretreatment imaging
procedures were performed within 4 weeks of study
entry. The physical examination with evaluation of the
performance status score and chest X-ray were repeated
every 3 weeks. The indicator lesion(s) were measured
with CT scan after every two cycles and, in the event of
a response or stable disease, 4 weeks later to confirm the
response/stable disease. The responses were reviewed by
independent radiologists, but not by a panel.
To detect acute haematological toxicity, blood cell

count with differential was performed weekly, and
chemistry analysis was performed at the beginning of
each cycle. Non-haematological acute toxicity was
assessed weekly. Toxicities were evaluated according to
WHO criteria. Tumour response was assessed after two
cycles of therapy according to standard WHO criteria.
Sample size calculation of patients was based on a

modified sequential statistical method for pilot studies
of Simon [19]. Response rate, survival and toxicity were

assessed for all enrolled patients on an intent-to-treat
basis. Median time to progression was calculated from
the start of treatment to the first documented disease
progression. The Kaplan–Meier method was used to
analyse median survival, 1-year survival and median
time to progression. The log-rank test was used to
compare overall survival and median time to progres-
sion by tumour stage.

3. Results

3.1. Patient characteristics

From December 1998 to May 1999, 31 patients were
enrolled in this study. The majority of patients were
men (81%). Patients had a median age of 59 years
(range 42–70 years), and a median Karnofsky perfor-
mance status of 90%. 10 patients (32%) were staged as
IIIB and 21 patients (68%) had a stage IV disease at
diagnosis. The predominant histological type was adeno-
carcinoma (48%). Prior tumour-related treatments
included 4 patients (13%) with surgery of the chest, 2
patients (6%) with radiotherapy of the chest, 1 patient
(3%) with radiotherapy of the bone, and 1 patient (3%)
with cranial irradiation.

3.2. Response and survival

The overall intent-to-treat response rate of all 31
patients was 45% (95% confidence interval (CI): 27.3–
64%), comprising 2 complete responders (CR) (6%)
and 12 partial responders (PR) (39%). 7 patients (23%)
had stable disease, and 10 patients (32%) progressed.
The response rate of patients with stage IIIB disease was
70% (95% CI: 33–93%) and with stage IV disease 33%
(95% CI: 15–57).
The median survival for all 31 patients was 12.8

months (95% CI: 6.5–12.8+ months) (Fig. 1). The
median survival for stage IIIB disease was longer than
12.8 months and for stage IV disease was 9.0 months.
The overall survival by tumour stage showed a sig-
nificantly longer survival for patients with stage IIIB
disease (P=0.05, log-rank test).
Median time-to-progression for all 31 patients was 5.1

months (95% CI: 3.5–7.7 months) (Fig. 2). For patients
with stage IIIB disease, the median time-to-progression
was 8.4 months (95% CI: 3.5–8.7+months) and with
stage IV disease 4.3 months (95% CI: 2.7–7.6 months).
The median time-to-progression by stage showed a bor-
derline significantly longer median time-to-progression for
patients with stage IIIB disease (P=0.054, log-rank test).
The 1-year survival rate for all 31 patients was 52.9%

(95%CI: 36.7–76.2%) (Fig. 1). The 1-year survival rate for
stage IIIB disease was 78.8% (95% CI: 56.4–100%) and
for stage IV disease was 39.3% (95% CI: 21.2–72.7%).

Fig. 2. Kaplan–Meier plot of time to progression (n=31) (dotted lines

refer to 95% Confidence Interval).

Fig. 1. Kaplan–Meier plot of overall survival (n=31) (dotted lines

refer to 95% Confidence Interval).
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3.3. Toxicity

A total of 120 cycles of gemcitabine, vinorelbine and
cisplatin were administered. The mean number of cycles
per patient was 4 (range 1–7 cycles). Within courses,
seven reductions to 50% according to the dose mod-
ification system occurred in the administration of gem-
citabine and vinorelbine on day 8. Nine days of therapy
(3�day 2; 6�day 8) were omitted and 4 days were
delayed by a mean of 7 days. In the course of treatment,
a dose reduction of up to 75% of the starting dose for
all three drugs was necessary in 6 patients (19%). The
predominant cause of dose reduction, as well as omis-
sions and delays, was haematological toxicity, namely
neutropenia and thrombocytopenia. Dose intensity was
determined according to Hryniuk and colleagues [20].
Based on 120 treatment cycles, 24 days with a reduction

to 75%, 7 days with a reduction to 50%, 9 days not
given, the average dose intensity regarding all cycles and
patients was 624 mg/m2/week of gemcitabine, 15.6 mg/
m2/week of vinorelbine and 24.4 mg/m2/week of cispla-
tin given in combination.
Myelosuppression was the major treatment-related

toxicity. Transient WHO grade IV leucopenia, anaemia
and thrombocytopenia were observed in 3 (3%), 2 (2%)
and 3 (3%) cycles (Table 1), as well as 3 (10%), 2 (6%)
and 3 (10%) patients (Table 2), respectively. The dura-
tion of leucopenia and thrombocytopenia was brief and
occured mainly around day 15 of each cycle. Febrile
neutropenia was observed in 3 patients (10%). Only
these 3 patients received G-CSF to accelerate the
regeneration of their bone marrow function. 15 patients
(48%) received a transfusion of red blood cells and 4
patients (13%) of platelets. However, no treatment-
induced deaths occurred.
The predominant non-haematological toxicities were

alopecia and nausea/vomiting (Table 3). 15 patients
(48%) had WHO grade II and III alopecia and 14
patients (45%) nausea-vomiting. Relevant neurotoxicity
occurred in 6 patients (19%). 4 patients (13%) devel-
oped a peripheral neuropathy WHO grade II and 1
patient (<1%) WHO grade III and IV, respectively.
The neurotoxicity was non-cumulative and reversible.
Moderate fatigue was observed in 5 patients (16%). 2
patients had a cardiac toxicity WHO grade III. One
decompensation of a cardiac insufficiency after standard
pre- and posthydration on day 2 and one newly diag-
nosed atrial fibrillation occurred.

4. Discussion

New cytotoxic agents have broadened the therapeutic
approach to advanced NSCLC. The best benefit has
been reported for substances such as gemcitabine,
vinorelbine, paclitaxel and docetaxel. While combina-
tion chemotherapy regimens with conventional cyto-
toxic drugs produced response rates of up to 25%,
median survival from 6 to 8 months and 1-year survival
rates of approximately 25% in the early 1990s, new
cytotoxic drugs, in combination with cisplatin or

Table 1

Haematological toxicity by cycle (n=120)

Toxicity WHO grade II WHO grade III WHO grade IV

No. of cycles (%) No. of cycles (%) No. of cycles (%)

Leucopenia 17 (14) 17 (14) 3 (3)

Anaemia 30 (25) 5 (4) 2 (2)

Thrombocytopenia 3 (3) 15 (13) 3 (3)

WHO, World Health Organization.

Table 2

Haematological toxicity by patient (n=31)

Toxicity WHO grade II WHO grade III WHO grade IV

No. of pts (%) No. of pts (%) No. of pts (%)

Leukopenia 4 (13) 11 (35) 3 (10)

Anaemia 13 (42) 4 (13) 2 (6)

Thrombocytopenia 3 (10) 10 (32) 3 (10)

WHO, World Health Organization; pts, patients.

Table 3

Non-haematological toxicity by patient (n=31)

Toxicity WHO grade II WHO grade III WHO grade IV

No. of pts (%) No. of pts (%) No. of pts (%)

Neurotoxicity 4 (13) 1 (<1) 1 (<1)

Local phlebitis 4 (13) 1 (<1) 0

Alopecia 11 (35) 4 (13) 0

Nausea/vomiting 9 (29) 5 (16) 0

Fatigue 5 (16) 0 0

Nephrotoxicity 4 (13) 0 0

Cardiac toxicity 0 2 (6) 0

Diarrhoea 0 2 (6) 0

WHO, World Health Organization; pts, patients.
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carboplatin, result in response rates from 25 up to 50%,
median survival rates from 8 to 10 months and 1-year
survival rates of up to 40%. However, the differences
between conventional and novel cytotoxic drugs could
also be based on different selection criteria and staging
procedures.
Gemcitabine and vinorelbine as a doublet combina-

tion regimen has demonstrated activity in advanced
NSCLC with mild toxicity [21–25]. The favourable effi-
cacy and toxicity profile of the new agents—especially
gemcitabine and vinorelbine—makes those new triplet
combinations feasible.
In this phase II trial, the triplet gemcitabine plus

vinorelbine plus cisplatin demonstrated an overall
intent-to-treat response rate of 45%, a median survival
of 12.8 months, and a 1-year survival rate of 52.9%.
This study also showed—like other studies [26,27]—that
locally advanced disease is more chemosensitive com-
pared with metastatic disease. Patients with stage IIIB
disease had a response rate of 70% and a significantly
longer overall survival than patients with stage IV dis-
ease. In our study, 1000 mg/m2 gemcitabine and 25 mg/
m2 vinorelbine were given on days 1 and 8 in a 3-week
cycle. This schedule was identified as the optimal regi-
men with equal activity as well as less frequent and less
severe toxicity in comparison to higher dose levels of
gemcitabine and vinorelbine [25].
Up until now, several phase I–II trials with gemcita-

bine, vinorelbine and cisplatin have been published [28–
32]. In these trials, the response rates varied from 33 to
65%, with an average of 50% among 208 patients. The
average median survival was 55 weeks (range 26+ to 60
weeks), and the average 1-year survival rate was 53%
(range 26–55%), very similar to the result of our study.
There were slight differences in the schedules of these
trials. Comparable to our study, Ginopoulous and col-
leagues [32] used 75 mg/m2 cisplatin in a 3-week cycle,
whereas in other studies 100 mg/m2 cisplatin was given
on one day in a 4-week cycle [31] or in a split dose in a
3-week cycle [28,30]. In all of the studies myelosuppres-
sion was the major treatment-related toxicity. Compar-
able to our study, other authors reported similar high
rates of WHO grade III and IV leucopenia and anae-
mia, as well as moderate rates of non-haematological
toxicities [28–32]. However, we found the highest rate of
WHO grade III and IV thrombocytopenia which we
believe can be explained by the fact that we performed
our blood cell count weekly. In our study, thrombo-
cytopenia was brief and occurred mainly around day 15
of each cycle. The triplet induced a higher rate of anae-
mia than the doublet gemcitabine and vinorelbine. The
addition of cisplatin to the doublet seems to be respon-
sible for this increase.
The average response rate and survival data of the

triplet gemcitabine plus vinorelbine plus cisplatin are
nearly identical to that reported in studies of the triplets

gemcitabine plus paclitaxel plus platinum [33–36], gem-
citabine plus cisplatin plus ifosfamide [37], gemcitabine
plus vinorelbine plus ifosfamide [38,39], carboplatin
plus ifosfamide plus vinorelbine [40], as well as pacli-
taxel plus carboplatin plus vinorelbine [41]. Overall, the
triplets produced high response and survival rates, but
they also induced an increase in haematological WHO
grade III and IV toxicities.
Some randomised trials comparing triplets to doub-

lets are published [42–45]. Crino and colleagues [42]
observed in their study that mitomycin C plus ifosfa-
mide plus cisplatin versus gemcitabine plus cisplatin had
a similar efficacy, but the doublet regimen showed less
toxicity. Preliminary results of randomised trials using
new triplets indicated an advantage for the three-drug
combinations [43–45]. However, these trials are far too
small to provide meaningful conclusions. Large random-
ised trials are indicated to evaluate which triplet is
favourable and to determine whether the triplet regimens
are more effective than any of the doublet regimens.
In conclusion, this phase II trial of the combination of

gemcitabine plus vinorelbine plus cisplatin has demon-
strated feasibility and major antitumour activity in
advanced NSCLC, with response and survival rates
similar to those of other triplets and a manageable
toxicity profile. The application of cisplatin on day 2
with a dose of 75 mg/m2 in a 3-week cycle, as well as a
dose modification system on day 8 can avoid the routine
application of G-CSF.
Based on our data, we initiated a multicentre random-

ized phase III trial of gemcitabine plus vinorelbine plus
cisplatin versus gemcitabine plus vinorelbine to compare
a triplet with a doublet regimen and to investigate the
role of cisplatin in the era of the new and well tolerated
cytotoxic agents in a palliative treatment situation
(stage IIIB with pleural effusion or stage IV disease).
Regarding the encouraging results of gemcitabine and
vinorelbine and cisplatin in stage IIIB disease, this
combination should also be evaluated as a neoadjuvant
chemotherapy regimen in stage III disease.
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