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BACKGROUND. The authors conducted a Phase II study to evaluate the activity of

the combination of gemcitabine and vinorelbine in patients with advanced non-

small cell lung carcinoma (NSCLC).

METHODS. Patients were eligible if they had Stage IIIB (malignant pleural effusion)

or Stage IV NSCLC, no prior chemotherapy, and Cancer and Leukemia Group B

performance status (PS) 0 –2. Patients with brain metastases were eligible if they

were neurologically stable after brain irradiation. Thirty-three patients from par-

ticipating institutions were enrolled. One patient was ineligible due to untreated

brain metastases. Patients were treated with gemcitabine 1250 mg/m2 over 30

minutes (1000 mg/m2 for the first 6 patients) and vinorelbine 25 mg/m2 over 6

minutes, both administered intravenously on Days 1 and 8 every 21 days. Treat-

ment was planned for a total of six cycles or more if the patient had persistent

benefit. Growth factors were not allowed.

RESULTS. Among all 32 eligible patients, there were 8 partial responses, for an

overall response rate of 25% (95% confidence interval [CI], 11.5– 43.4%). The

median survival time was 8.3 months and the 1-year survival rate was 38% (95% CI,

24 –59%). Patients with PS 0 –1 had a median survival of 11.7 months and a 1-year

survival rate of 48%. Grade 3 and 4 neutropenia was observed in 13% and 25% of

the 148 treatment cycles, respectively. One patient died of neutropenic sepsis. Only

2 episodes of Grade 3 and 4 thrombocytopenia were observed. Nonhematologic

toxicity was minimal.

CONCLUSIONS. Gemcitabine and vinorelbine is an active and well-tolerated regi-

men in patients with advanced NSCLC, with response and survival rates at least

comparable to those achieved with standard platinum-based regimens. This com-

bination may be particularly suitable for the elderly or for patients who cannot

tolerate more toxic platinum-based regimens. Cancer 2000;88:557– 62.

© 2000 American Cancer Society.

Nonsmall cell lung carcinoma (NSCLC) is the leading cause of
cancer-related deaths in the U.S.1 The majority of newly diag-

nosed NSCLC patients present with disease beyond the scope of
surgical cure and depend on systemic chemotherapy to improve their
outcome. Until the beginning of this decade, only a few chemother-
apeutic agents had demonstrated reproducible activity in NSCLC:
cisplatin, vindesine, vinblastine, ifosfamide, mitomycin, and possibly
carboplatin and etoposide.2 Combination regimens involving these
agents have been shown to prolong the survival of patients with
advanced NSCLC when compared with supportive care alone.3 How-
ever, this benefit is usually modest, and toxicity associated with these
agents can be significant, leading to a perceived negative impact on
quality on life.
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Several new agents have been developed in recent
years, and among these, vinorelbine, a new semisyn-
thetic vinca alkaloid, and gemcitabine, a novel nucle-
oside analog, have demonstrated convincing activity
as single agents in the treatment of advanced NSCLC
patients.4 When used in combination with cisplatin,
both of these agents have shown improved response
and survival rates when compared with cisplatin alone
or other traditional combinations.5– 8 However, toxic-
ity associated with these regimens remains substan-
tial, and it appears that the relatively mild toxicities of
vinorelbine and gemcitabine as single agents are
greatly enhanced when they are used in combination
with cisplatin.

Based on the individual activity of these agents
and their distinct mechanisms of action, we con-
ducted a Phase II study of the combination of gemcit-
abine and vinorelbine in the treatment of patients
with advanced NSCLC. Our main objective was to
define an active and well-tolerated non-platinum-
based regimen that could be administered according
to a convenient outpatient schedule.

PATIENTS AND METHODS
Patient Eligibility
Patients with histologically or cytologically docu-
mented Stage IIIB (malignant pleural effusion) or
Stage IV NSCLC were eligible if they were age 16 years
or older and had bidimensionally measurable or
evaluable disease, no prior chemotherapy, and a Can-
cer and Leukemia Group B (CALGB) performance sta-
tus of 0 –2. Patients with brain metastases were eligible
if they were neurologically stable after whole-brain
irradiation and had at least one other measurable or
evaluable lesion. Patients who received thoracic radio-
therapy were eligible only if they had measurable or
evaluable disease outside the irradiation field. Ade-
quate renal (serum creatinine ,1.5 mg/dL), hepatic
(bilirubin ,1.5 times the upper limit of normal range),
and hematologic (granulocytes .1500/mL, hemoglo-
bin .10g/dL, and platelet count .100,000/mL) param-
eters were required. Patients with a nonrecurrent pri-
mary tumor surgically resected more than 5 years
prior to study entry without administration of adju-
vant chemotherapy or radiotherapy were eligible. Pa-
tients with uncontrolled infection, patients with a psy-
chiatric condition that would preclude informed
consent, and pregnant women or nursing mothers
were excluded. All patients signed a written informed
consent form approved by the Mount Sinai Medical
Center Institutional Review Board.

Pretreatment evaluation consisted of a complete
history and physical examination, posteroanterior and
lateral chest X-ray, complete blood cell count, and

serum chemistry analysis. Computed tomographic
(CT) scans of the chest to the level of the adrenal
glands were obtained in all patients. CT scan of the
abdomen and radionuclide bone scans were per-
formed when clinically indicated. All pretreatment
laboratory work was obtained within 14 days of study
entry, whereas X-rays or CT scans utilized for tumor
measurements were obtained within 4 weeks of study
entry. A complete blood cell count was repeated every
week, and the serum chemistry analysis was repeated
on Day 1 of each treatment cycle. Relevant studies for
tumor measurement were repeated every two treat-
ment cycles.

Treatment Regimen
Treatment was administered in the outpatient setting.
Gemcitabine was initially given at a dose of 1000
mg/m2 intravenously over 30 minutes on Days 1 and
8. After no significant toxicity was observed in the first
6 patients, the dose was escalated to 1250 mg/m2 in all
subsequent patients. No further dose escalations were
planned or carried out. Vinorelbine was given at a
dose of 25 mg/m2 intravenously over 6 minutes on
Days 1 and 8 following gemcitabine administration.
An antiemetic regimen consisting of a serotonin an-
tagonist and dexamethasone was recommended.
Growth factors were not routinely allowed. Cycles
were repeated every 21 days to a planned maximum of
6 cycles. Patients who continued to benefit were per-
mitted to receive additional cycles at the discretion of
the attending physician. Chemotherapy was discon-
tinued in patients with progressive disease or unac-
ceptable toxicity.

A complete blood count was obtained in every
patient on Days 1, 8, and 15 of each cycle. Dose mod-
ifications based on hematologic toxicity were made as
follows: On Day 1 of each treatment cycle, a granulo-
cyte count above 1500/mL and a platelet count above
100,000 were required. Otherwise, treatment was with-
held for up to 2 weeks until both the granulocyte
count and the platelet count returned to the required
levels. If the counts failed to return to the required
levels after a 2-week delay between treatment cycles,
treatment was discontinued and patients were re-
moved from the study. On Day 8 of each cycle, pa-
tients who had a granulocyte count ,1500 and/or a
platelet count ,100,000 had their treatment withheld,
and the chemotherapy resumed at 80% of the original
doses of both agents on Day 1 of the subsequent cycle.
Patients who developed febrile neutropenia or Grade 4
neutropenia and/or thrombocytopenia for more than
4 days in any given cycle also had the doses of both
agents reduced by 20% in all subsequent cycles.

Dose adjustments were also made for nonhema-

558 CANCER February 1, 2000 / Volume 88 / Number 3



tologic toxicities. For hepatic dysfunction defined as
bilirubin .1.5 times the upper limit of normal range,
the dose of vinorelbine was reduced by 50%; for a
bilirubin level .3.0 times the upper limit of normal
range, vinorelbine was withheld. For neurologic toxic-
ity, defined as Grade 2 peripheral neuropathy, vinorel-
bine was withheld until the toxicity resolved and then
resumed at 50% of the original dose. For Grade 3 or 4
peripheral neuropathy, vinorelbine was discontinued.
For all other toxicities that exceeded Grade 2 (except
alopecia, nausea, or vomiting), the dose of both gem-
citabine and vinorelbine was reduced by 20%.

Response and Toxicity Criteria
Standard CALGB response criteria were used. Re-
sponse was always assessed by CT scans. A complete
response (CR) was defined as disappearance of all
measurable or evaluable disease for a minimum of 4
weeks. A partial response (PR) was defined as a reduc-
tion of 50% or greater in the sum of the products of the
perpendicular diameters of all indicator lesions; this
reduction was required to last a minimum of 4 weeks,
during which no new lesions could appear. Progres-
sive disease (PD) was defined as an increase in the
product of 2 perpendicular diameters of any measured
lesion by 25% over the size at entry on study, or the
appearance of new areas of malignant disease. Stable
disease (SD) included lesions that did not meet the
criteria for response or progression.

Statistical Analysis
The primary objective of this trial was to define the
activity of gemcitabine and vinorelbine in patients
with advanced NSCLC. The study had an 80% power,
with a level of significance of 0.05, to test the hypoth-
esis that H0: P , 0.20 versus P . 0.40, where P de-
noted the response rate as defined above. Overall sur-
vival and failure free survival were analyzed using the
Kaplan–Meier estimation method. Survival was de-
fined as the time between initiation of treatment and
death. If death had not occurred, survival time was
considered censored at the last follow-up time. Failure
free survival was defined as the time between initia-
tion of treatment and failure (i.e., death or disease
progression). If failure had not occurred at the time of
this analysis, failure free survival was considered cen-
sored at the time of the last follow-up.

RESULTS
Patient Characteristics
Between May 1997 and April 1998, 33 patients were
enrolled in the study: 22 from Mount Sinai Medical
Center and 11 from member institutions of the Com-
munity Clinical Oncology Program (CCOP). One pa-

tient was considered ineligible due to untreated brain
metastases discovered on a CT scan of the brain per-
formed prior to enrollment. The characteristics of the
32 eligible patients are depicted in Table 1. There were
16 women and 16 men, with a median age of 67 years
(range, 45– 83 years). Fourteen patients were older
than 70 years and 4 patients were older than 80 years.
Twenty-five patients (78%) had a CALGB performance
status of 0 –1 and 7 (22%) had a performance status of
2. The predominant histology was adenocarcinoma
(63%). Twenty-two patients (69%) had Stage IV dis-
ease, 5 (16%) had Stage IIIB, and 5 (16%) had recurrent
disease. Five patients had undergone previous sur-
gery: two wedge resections, one wedge resection and
volume-reduction surgery, and two lobectomies. Four
patients (13%) had previously had brain metastases,
and a total of 6 patients had received prior radiation
therapy: 4 to the brain, 1 to the left pelvis, and 1 to the
chest.

Toxicity
A total of 148 cycles were administered, with a median
of 4 cycles per patient. The incidence and severity of
myelosuppression for all cycles are shown in Table 2.
A total of 12 patients (38%) experienced at least 1
episode of Grade 3 (13%) or Grade 4 (25%) neutrope-
nia. Most of these episodes were observed in later
cycles, with only 4 episodes seen in the first cycle.
Febrile neutropenia was observed in only 3 patients
(9%), 1 in the first cycle and 2 in the second cycle.

TABLE 1
Patient Characteristics

Characteristic No. %

No. of patients 32
Gender

Male 16 50
Female 16 50

Age, yrs
Median 67
Range 45–83

PS
0–1 25 78
2 7 22

Stage
IV 22 69
IIIB 5 16
Recurrent 5 16

Histology
Adenocarcinoma 20 63
Squamous carcinoma 3 9
Large cell carcinoma 3 9
NOS/other 6 19

PS: Cancer and Leukemia Group B performance status; NOS: not otherwise specified.
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There was one treatment-related death due to neutro-
penic sepsis, which occurred after the administration
of the second dose during the first cycle. The patient
was an 83 year old female who presented with fever,
hypotension, and positive blood cultures, and died
within 48 hours of hospital admission, despite admin-
istration of broad spectrum antibiotics and filgrastim.
As illustrated in Table 2, the frequency and severity of
anemia and thrombocytopenia were very modest;
there was only one episode of Grade 4 thrombocyto-
penia. Dose reductions according to protocol guide-
lines were necessary for 8 patients (25%) due to he-
matologic toxicity, and for 3 of these patients the dose
was reduced more than once.

Nonhematologic toxicities were generally mild
(Table 3). Three patients (9%) experienced Grade 3
nausea and emesis, although no Grade 2 toxicity was
observed. Mild constipation was recorded for 6 pa-
tients (19%) and for 1 patient it was severe. There was
no incidence of Grade 3 or 4 peripheral neuropathy,
but 2 patients required dose reduction of vinorelbine
due to Grade 2 neuropathy. The symptoms resolved in
all instances. Two patients developed phlebitis at the
site of injection, which resolved with conservative
measures. Two patients developed a skin rash, which
subsided without a change in the dose of gemcitabine.
It is noteworthy that alopecia was almost never ob-
served before at least four cycles of treatment and was

always partial. Total alopecia was not observed. Mod-
erate-to-severe fatigue was observed in 6 patients
(19%) and was usually cumulative.

Response and Survival
All 32 eligible patients were included in an intention-
to-treat analysis (Table 4). There were 8 partial re-
sponses, for an overall response rate of 25% (95%
confidence interval [CI], 11.5– 43.4%). Two patients
died before a formal response assessment was made
(1 patient of neutropenic sepsis and 1 patient of rap-
idly declining performance status after a cardiac
event), 1 patient was lost to follow-up after 2 treat-
ment cycles and died 4 months after study entry, and
a fourth patient discontinued protocol treatment in
favor of alternative treatment after 1 cycle of chemo-
therapy. He was still alive 14 months after protocol
entry. Two patients who responded were treated with
gemcitabine 1000 mg/m2 and the other 6 patients at
1250 mg/m2. All responses were observed after the
initial two cycles of therapy, but a few patients dem-
onstrated continued tumor shrinkage with subse-
quent cycles.

The median follow-up duration was 13 months
(range, 12–22 months). The median survival for all
eligible patients was 8.3 months and the 1-year sur-
vival 38% (95% CI, 24 –59%) (Fig 1). The failure free
survival for all patients was 4.4 months (95% CI, 3.4 –
5.6 months). The median survival for patients with a
performance status of 2 was 3.9 months, whereas the
median survival for patients with a performance status
of 0 –1 was 11.7 months (P 5 0.0008). There was no
difference in survival between males and females or
between patients with Stage IV or recurrent disease
and those with Stage III disease.

DISCUSSION
Several new chemotherapeutic agents have been in-
troduced into clinical practice in the last few years,

TABLE 4
Response Rate

No. %

Complete response 0
Partial response 8 25a

Stable disease 17 53
Progressive disease 3 9
Early death 2 6
Unevaluableb 2 6

a 95% confidence interval: 11.5– 43.4%.
b One patient was lost to follow-up after 2 cycles and 1 patient discontinued protocol treatment in favor

of alternative therapy.

TABLE 2
Hematologic Toxicity (All Cycles)

Event

Toxicity scale grading

2 3 4

Neutropenia 5 (16%) 4 (13%) 8 (25%)
Febrile neutropenia 3 (9%)a

Anemia 13 (41%) 0 0
Thrombocytopenia 4 (13%) 1 (3%) 1 (3%)

a One patient died of neutropenic sepsis.

TABLE 3
Nonhematologic Toxicity (All Cycles)

Event

Toxicity scale grading

2 3 4

Nausea/emesis 0 2 (6%) 0
Constipation 2 (6%) 1 (3%) 0
Peripheral neuropathy 2 (6%) 0 0
Phlebitis 2 (6%) 0 0
Skin rash 2 (6%) 0 0
Fatigue 3 (9%) 3 (9%) 0
Alopecia 6 (19%) 0 0
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and most have been utilized in the treatment of ad-
vanced NSCLC patients. Among these agents, vinorel-
bine and gemcitabine have generated a great deal of
interest. They each demonstrated reproducible single-
agent activity and were associated with promising me-
dian and 1-year survival rates when tested in several
Phase II trials. More importantly, both vinorelbine and
gemcitabine, when used in combination with cispla-
tin, have produced improved survival rates compared
with more traditional regimens in large Phase III ran-
domized trials. In a multicenter European trial, LeCh-
evalier et al.5 reported improved survival for patients
treated with cisplatin and vinorelbine compared with
cisplatin and vinblastine or vinorelbine alone. In the
U.S., Wozniak et al. reported for the Southwest Oncol-
ogy Group a trial of cisplatin and vinorelbine versus
cisplatin alone, and demonstrated improved survival
for patients treated with the combination.6 More re-
cently, Sandler et al. randomized patients to cisplatin
and gemcitabine versus cisplatin alone and demon-
strated an improved median survival for patients who
received the combination.7 These trials led to the inde-
pendent approval of vinorelbine and gemcitabine for
use in the treatment of patients with advanced NSCLC.

However, in contrast to the relatively benign and
well-tolerated toxicities of each of these agents when
used alone, their use in combination with cisplatin is
usually associated with more pronounced toxicity. For
example, the incidence of Grade 3/4 neutropenia in
the U.S. study of cisplatin and vinorelbine was 81%.6

Likewise, cisplatin and gemcitabine have a much
higher incidence of hematologic toxicity than gemcit-
abine alone, with approximately 50% of patients ex-
periencing Grade 3/4 thrombocytopenia.7 Further, the
nonhematologic toxicities associated with cisplatin
can also be severe. Attempts to combine vinorelbine
or gemcitabine with carboplatin9,10 have been ham-

pered by significant neutropenia and/or thrombocy-
topenia, which in some of the piloted regimens re-
quired growth factor support.

The schedule and doses chosen for our Phase II
study were based on one of a few Phase I trials avail-
able at the time our protocol was initiated.11–14 The
French schedule used escalating doses of gemcitabine
and vinorelbine given on Days 1 and 8 every 21 days11

in an attempt to avoid the hematologic nadirs ex-
pected to occur on Day 15 of the treatment cycle.
Indeed, hematologic toxicity in this schedule was min-
imal and the doses chosen for our trial were based on
their escalation chart. Other Phase I combinations of
gemcitabine and vinorelbine administered both drugs
on Days 1, 8, and 15 every 28 days.12–14 In the San
Antonio trial, both neutropenia and thrombocytope-
nia were prohibitive in the first six patients and the
schedule was subsequently modified to a biweekly
schedule with less toxicity.12 In two other trials using
the Days 1, 8, and 15 schedule, dose escalation was
possible, but hematologic toxicity seemed more pro-
nounced. These schedules have yet to be formally
tested in Phase II trials of advanced NSCLC.

Our objective response rate of 25% fell within the
expected range in comparison with other new plati-
num-based regimens tested in Phase II trials of ad-
vanced NSCLC. Johnson et al. reported a 27% re-
sponse rate in a Phase II trial of carbolatin and
paclitaxel (given over 24 hours) in 51 patients with
advanced NSCLC.15 These results are in general agree-
ment with several other Phase II trials of this combi-
nation.16 Treat et al. reported on the combination of
cisplatin and tirapazamine in 44 patients with ad-
vanced NSCLC and observed a response rate of 23%.17

Furthermore, our response rate is also comparable to
cisplatin plus vinorelbine and cisplatin plus gemcitab-
ine, as described in the Phase III trials above, although
comparisons between pilot Phase II trials and multi-
center randomized trials need to be interpreted cau-
tiously. However, and more importantly, the median
survial time (MST) of 8.3 months and the 1-year sur-
vival rate of 38% in our trial are at least comparable to
other established regimens and are very encouraging
in the context of advanced NSCLC. This is particularly
true for patients with performance stages 0 –1, who
had a 48% 1-year survival rate.

The toxicity of this regimen was modest and easily
managed, particularly when examined in the context
of a patient population that included a large percent-
age of elderly patients (44% were age 70 years or
older), as well as patients with brain metastases (13%),
and patients with performance status of 2 (22%).
These patients do not usually tolerate platinum-based
regimens well and are at a greater risk for severe

FIGURE 1. The overall survival curve is shown for the patients in this study.
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complications. In our trial, with the exception of one
treatment-related fatality, which was fulminant and
unpredictable, the toxicities described seem to be
truly representative of what can be expected in an
older, unselected, community-based population. This
observation has important implications for the choice
of a chemotherapy regimen in elderly patients. The
ELVIS (“Elderly Lung Cancer Vinorelbine Italian
Study”) trial compared vinorelbine as a single agent
versus best supportive care and reported improved
survival and quality of life for patients treated with
vinorelbine.18 A subsequent study comparing vinorel-
bine alone, gemcitabine alone, and the combination
of gemcitabine and vinorelbine is currently in
progress, and the results will help determine the best
management strategy for this group of patients.

A trial by Lorusso et al., reported in preliminary
form, also tested the combination of gemcitabine and
vinorelbine in the treatment of patients with advanced
NSCLC.19 The investigators used the same schedule
and similar doses used in our trial. Fifty-two patients
with Stage IIIB and IV NSCLC (28 and 24 patients,
respectively) received gemcitabine at 1200 mg/m2 and
vinorelbine at 30 mg/m2 on Days 1 and 8 every 21
days. The response rate was 36% and the median
survival time 9.0 months. A clinical benefit response
(improvement in performance status, weight gain, and
pain reduction) was observed in 56% of patients. Al-
though the higher number of Stage IIIB patients prob-
ably accounts for the difference in response rate com-
pared with our trial, the fact that these two nearly
identical studies achieved similar survival results con-
firm the feasibility and viability of this new regimen in
the treatment of advanced NSCLC patients.

In conclusion, the combination of gemcitabine
and vinorelbine is an active and well tolerated regi-
men for patients with advanced NSCLC. Studies com-
paring this combination with more standard combi-
nations and other new regimens are ongoing. Until
results of randomized trials are available, we have
demonstrated that gemcitabine and vinorelbine can
be safely used in the treatment of patients with ad-
vanced NSCLC and may be particuarly suitable for
patients who cannot tolerate more toxic platinum-
based regimens.
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