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BACKGROUND. Second-line chemotherapy for patients with nonsmall cell lung

carcinoma has been ineffective due to the lack of activity of older agents following

platinum-based therapy. This Phase II trial evaluated the feasibility, toxicity, and

efficacy of two active new agents, gemcitabine and vinorelbine, used in combina-

tion as second-line therapy for patients with nonsmall cell lung carcinoma.

METHODS. Patients with advanced nonsmall cell lung carcinoma who had progres-

sive disease after previous chemotherapy or combined-modality therapy were

eligible for this trial. All patients received vinorelbine 20 mg/m2 followed by

gemcitabine 1000 mg/m2 on Days 1, 8, and 15 of each 28-day cycle. Patients were

reevaluated for a response after two treatment courses: responding patients and

those with stable disease received a maximum of six courses. Fifty-five patients

were treated between January 1998 and November 1998; 47 patients (85%) had

previously received both a taxane and a platinum agent.

RESULTS. Objective responses were seen in 9 of 50 evaluable patients (18%),

including 8 partial responses and 1 complete response. Twenty-four additional

patients (48%) had either minor response or stable disease. The median time to

progression for patients with objective response or stable disease was 5 months.

The median survival was 6.5 months with an actuarial 1-year survival of 20%. The

treatment was well tolerated with uncommon nonhematologic toxicity and no

alopecia. Grade 3 neutropenia and thrombocytopenia occurred in 27% and 22% of

patients, respectively, but Grade 4 neutropenia was uncommon (occurring in 9% of

patients) and only 4 patients required hospitalization for treatment of neutropenia

and fever.

CONCLUSIONS. The combination of vinorelbine and gemcitabine is active and well

tolerated as second-line therapy for patients with advanced nonsmall cell lung

carcinoma. This regimen merits further evaluation as a first-line therapy for pa-

tients with this disease. Cancer 2000;88:1353– 8.
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The recent introduction of several new antineoplastic agents with
demonstrated activity against nonsmall cell lung carcinoma has

resulted in improved first-line therapy for patients with advanced
disease. Several of these agents, including the taxanes, gemcitabine,
vinorelbine, and irinotecan, have demonstrated single-agent activity
in the 20 –25% range.1–5 When paired with cisplatin, several of these
new drugs, including gemcitabine, vinorelbine, and paclitaxel, have
produced higher response rates and improved survival when com-
pared with traditional cisplatin-based regimens or cisplatin alone.6 – 8
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In addition, several combination regimens incorporat-
ing the newer agents have shown favorable toxicity
profiles when compared with traditional cisplatin-
based regimens.

Until recently, second-line chemotherapy for
nonsmall cell lung carcinoma patients was not seri-
ously considered, because none of the traditional
agents had shown any activity following first-line cis-
platin-based regimens. However, several of the new
agents, including gemcitabine, docetaxel, and pacli-
taxel, have recently demonstrated second-line activi-
ty.1,9,10 In addition, the combination of higher re-
sponse rates and decreased toxicity of first-line
treatment has resulted in an increased number of
patients’ becoming candidates for second-line ther-
apy. Therefore, development of an active, well-toler-
ated second-line regimen may now be possible.

In this manuscript, we report results of a multi-
center phase II trial using gemcitabine and vinorel-
bine as second-line therapy for nonsmall cell lung
carcinoma. Both of these agents have favorable toxic-
ity profiles when used as single agents. Because many
patients currently receive a first-line combination of a
taxane and a platinum agent, the gemcitabine-and-
vinorelbine combination also optimizes the chance
for a non-cross-resistant regimen.

PATIENTS AND METHODS
Between January 1998 and November 1998, 55 pa-
tients were enrolled on this Phase II study by partici-
pating sites in the Minnie Pearl Cancer Treatment
Network. All patients were required to have biopsy-
proven nonsmall cell lung carcinoma, either meta-
static or locally progressive after treatment with one
previous chemotherapy regimen. Patients could have
received no more than 2 previous courses of radiation
therapy, with , 25% of total marrow-bearing bone
encompassed by the radiation fields. Patients with
central nervous system involvement were ineligible,
unless brain metastases had been previously treated
with resection and/or radiation therapy and no resid-
ual lesions remained on computed tomography or
magnetic resonance imaging scan. Additional eligibil-
ity criteria included measurable or evaluable disease;
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status 0, 1, or 2; white blood cell count (WBC)
$ 3000/mL; platelets $ 100,000/mL; bilirubin # 1.5mg/
dL; and serum creatinine # 1.5mg/dL. All patients
were required to give written informed consent prior
to enrollment in the trial. This clinical trial was ap-
proved by the Institutional Review Boards at Centen-
nial Medical Center and at all participating sites.

Prior to beginning therapy, all patients had rou-
tine laboratory evaluation, chest X-ray, and computed

tomography of the head, chest, and abdomen. Radio-
nuclide bone scan was performed if clinically indi-
cated. Unidimensional or bidimensional tumor mea-
surements were recorded for all patients.

The treatment regimen consisted of vinorelbine
20mg/m2 followed by gemcitabine 1000mg/m2 on
Days 1, 8, and 15 of each 28-day cycle. Both drugs were
administered by 30-minute intravenous infusion. Cy-
tokines were not administered with this regimen. Rec-
ommended antiemetic premedication included dexa-
methasone 20 mg administered intravenously prior to
administration of chemotherapy.

Complete blood counts were measured prior to
each dose of treatment, and dose modifications were
made on the basis of myelosuppression. If WBC $

3000/mL and platelets $ 100,000/mL, full doses of both
agents were administered. Seventy-five-percent doses
of both agents were administered if WBC 2000 –
3000/mL or platelets 75,000 –100,000/mL. If either WBC
, 2000/mL or platelets , 75,000/mL, doses of both
drugs were omitted and blood counts were reevalu-
ated on the next scheduled date of treatment. Omitted
doses were not “made up” by extending the duration
of a course of treatment; rather, the duration of treat-
ment courses remained at 28 days and the doses were
simply omitted when blood counts were inadequate.
Patients who required hospitalization for treatment of
neutropenia and fever continued treatment at 75%
doses of both agents. The use of cytokines following
episodes of neutropenia was not prohibited; however,
cytokines could not be used instead of prescribed dose
reductions. In addition, any patient developing Grade
3 or 4 nonhematologic toxicity (other than nausea,
vomiting, or alopecia) had treatment withheld until
the toxicity had reversed to Grade 2 or less, and then
treatment was resumed with 75% doses.

Patients were evaluated for response after 2
courses (8 weeks) of treatment. All abnormal pretreat-
ment X-rays and/or scans were repeated. Patients with
stable disease or objective response continued ther-
apy, and treatment was discontinued for patients with
progressive disease. Responding or stable patients
continued treatment until disease progression. Due to
the anticipation of cumulative toxicity, a maximum of
six courses was recommended; however, patients with
partial response and good tolerance of therapy could
continue treatment at the discretion of the treating
physician.

Response categories were assigned using standard
definitions. Complete response required disappear-
ance of all clinical and radiologic evidence of tumor
for a minimum of 4 weeks. Partial response required a
50% or greater decrease in tumor size (the sum of
products of measured lesions) for at least 4 weeks,
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with no appearance of any new lesions and with non-
measurable lesions remaining stable or regressing.
Stable disease was defined as a response less than a
partial response (i.e., , 50% decrease in the sum of the
products of measured lesions) or progression less than
that defined as progressive disease. Stable disease was
first documented at reevaluation 8 weeks after therapy
began and was required to persist for a minimum of
an additional 4 weeks. Progressive disease was defined
as an increase of at least 25% in the product of mea-
sured lesions, or the appearance of new lesions.

This nonrandomized, Phase II trial was designed
to accrue 50 evaluable patients, providing a response
rate with confidence limits of 67%. In this group of
patients, a 20% objective response rate was consid-
ered a minimum level of activity to justify further
development of the regimen. All patients who received
two courses of therapy were considered evaluable for
response. In addition, patients experiencing rapid de-
cline due to disease progression prior to completing
two courses were considered nonresponders. All pa-
tients were included in the survival analyses. Survival
curves were calculated according to the method of
Kaplan and Meier.11 All patients who received at least
one dose of treatment were included in the toxicity
analysis.

Table 1 summarizes the characteristics of the 55
patients in this Phase II trial. The majority of patients
(87%) had ECOG performance status of 0 or 1. Thirty-
one patients (56%) had received previous chemother-
apy alone (29 for advanced disease, 2 as adjuvant
therapy following resection). The combination of pac-
litaxel and carboplatin was the most common previ-
ous regimen. Twenty-four patients (44%) had received
both chemotherapy and radiation therapy as initial
therapy. Overall, 47 of 55 patients (85%) had received
previous chemotherapy with both a platinum agent
and a taxane. Ten patients (18%) had received either
gemcitabine or vinorelbine as part of first-line treat-
ment. Twenty-three of 53 evaluable patients (43%) had
achieved objective response with previous treatment,
whereas 30 patients (57%) had no response to first-
line therapy. The majority of patients (58%) entered
this trial within 6 months of completing previous ther-
apy.

RESULTS
Forty-six patients (84%) received at least 2 courses of
therapy with gemcitabine and vinorelbine and were
evaluable for response. Four additional patients did
not complete two courses of treatment due to rapid
disease progression; they were removed from the
study and considered nonresponders. Two of the re-
maining five patients had early deaths (one treatment-

related due to sepsis, one due to respiratory failure).
The other three patients requested withdrawal from
study for the following reasons: vinorelbine skin infil-
tration, one patient; vinorelbine-induced jaw pain,
one patient; recurrent cardiac arrhythmias unrelated
to treatment, one patient.

The median number of treatment courses admin-
istered was 2 (range, 1–7). Four patients completed the
6 planned courses of the treatment regimen. Of the 46
patients who completed 2 courses of therapy and were
reevaluated, 28 had treatment discontinued prior to 6
courses due to disease progression, and 14 were re-
moved due to treatment-related toxicity or at patient
request. Patients with stable disease or objective re-
sponse at first reevaluation received a median of 4

TABLE 1
Characteristics of 55 Patients

Characteristic No. of patients (%)

Median age, yrs (range) 62 (41–77)
Gender

Male 36 (65%)
Female 19 (35%)

ECOG performance status -
0 16 (29%)
1 32 (58%)
2 7 (13%)

Previous therapy
Chemotherapy alone 31 (56%)

Paclitaxel/carboplatin 21
Paclitaxel/carboplatin/vinorelbine 5
Paclitaxel/carboplatin/gemcitabine 2
Cisplatin/vinblastine 1
Carboplatin/gemcitabine 1
Docetaxel (weekly) 1

Chemotherapy 1 radiation therapy 24 (44%)
Paclitaxel/carboplatin 14
Paclitaxel/cisplatin/etoposide 2
Cisplatin/etoposide 2
Carboplatin/etoposide 1
Paclitaxel/cisplatin 1
Cisplatin/vinblastine 1
Paclitaxel/carboplatin/gemcitabine 1
Paclitaxel/carboplatin/vinorelbine 1
Paclitaxel (weekly) 1

Best response to previous therapy
Complete response 4 (7%)
Partial response 19 (36%)
No response 30 (57%)
Not evaluable (adjuvant) 2

Interval since previous therapy
$6 mos 23 (42%)
,6 mos 32 (58%)

Site of treatment
Sarah Cannon Cancer Center 28
Network sites 27

ECOG: Eastern Cooperative Oncology Group.
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courses (range, 2–7). During the first 2 courses of
therapy, dose reductions due to myelosuppression
were common, and only 8 of 55 patients (15%) re-
ceived 100% of planned treatment. For the patients
who completed 2 courses of therapy, the percentage of
planned treatment dose administered on each of the 3
treatment days was as follows: Day 1, 94%; Day 8, 72%;
Day 15, 39%. The relatively low percentage of planned
chemotherapy administered on Day 15 was due to
omission of doses (24 patients) or dose reductions (13
patients) due to myelosuppression.

Efficacy
Nine of 50 evaluable patients (18%) had major objec-
tive responses to treatment with gemcitabine and vi-
norelbine (partial response, 8 patients; complete re-
sponse, 1 patient). In addition, 24 patients (48%) had
either minor response or stable disease at the time of
first reevaluation. The remaining 17 patients (34%)
had progressive disease during the first 8 weeks or at
the time of first reevaluation. Five of the 9 patients
with objective response remain progression free,
whereas 4 patients progressed after remissions of 3– 8
months. The median time to progression for the 24
patients with stable disease or minor response was 5
months (range, 2–9 months); 11 patients in this group
remain progression free. The median survival for the
entire group was 6.5 months, with an actuarial 1-year
survival of 20% (Fig. 1).

Eight of 23 patients (35%) who had previously
responded to first-line therapy also responded to sec-
ond-line treatment with gemcitabine and vinorelbine,
whereas only 3 of 30 patients (10%) who were previous
nonresponders had any response to second-line ther-
apy. All three of these patients had experienced pro-
gression while receiving first-line therapy. The re-
sponse rate of patients who had completed previous

therapy more than 6 months prior to entering this trial
was not significantly higher than that of patients with
a shorter interval off therapy (19% vs. 13%, respective-
ly), and the median survival periods for the 2 groups
were identical (6.5 months). Two of 7 patients with
ECOG performance status of 2 responded to treat-
ment.

Toxicity
This combination regimen was well tolerated, with
myelosuppression as the major treatment-related tox-
icity (Table 2). Grade 3 or 4 neutropenia or thrombo-
cytopenia occurred in 36% and 22% of patients, re-
spectively. During the first 2 courses, 40% of planned
Day 15 doses were reduced or omitted due to leuko-
penia (14 patients), thrombocytopenia (10 patients),
or both (10 patients). In spite of the frequent necessity
for dose reductions (particularly on Day 15 of each
cycle), complications related to myelosuppression
were relatively infrequent. Only 4 patients (7%) re-
quired hospitalization for treatment of neutropenia
and fever, and there were no complications related to
thrombocytopenia. Only one patient received granu-
locyte-colony stimulating factor, following an episode
of neutropenia and fever. Two patients required plate-
let transfusions, and 12 patients (22%) required red
blood cell transfusions for anemia that occurred dur-
ing therapy. There was one treatment-related death
due to sepsis; this complication occurred during the
first course of therapy.

The most common Grade 3 or 4 nonhematologic

FIGURE 1. The actuarial survival curve for 55 patients is shown. Median

survival was 6.5 months; 1-year survival was 20%.

TABLE 2
Treatment-Related Toxicity (55 Patients/166 Courses)

Toxicity

No. of patients (%) No. of courses (%)

Grade 3 Grade 4 Grade 3 Grade 4

Hematologic
Leukopenia 24 (44%) 1 (2%) 35 (21%) 1 (0.5%)
Granulocytopenia 15 (27%) 5 (9%) 20 (12%) 7 (4%)
Thrombocytopenia 12 (22%) 0 17 (10%) 0
Anemia 10 (18%) 1 (2%) 12 ( 7%) 1 (0.5%)

Myelosuppression-related complications No. of patients (%)
Neutropenia/fever 4 ( 7%)
Bleeding 0
Platelet transfusions 2 ( 3%)
RBC transfusions 12 (22%)
Treatment-related death (sepsis) 1 ( 2%)

Nonhematologic (grade 3/4)
Fatigue 9 (16%)
Flulike syndrome 0
Nausea/vomiting 2 ( 3%)
Alopecia 1 ( 2%)

RBC: red blood cell.
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toxicity was fatigue, occurring in 9 patients (16%).
Alopecia did not occur with this regimen, and nausea
and vomiting were uncommon.

DISCUSSION
Until recently, second-line therapy for patients with
advanced nonsmall cell lung carcinoma was consid-
ered futile, because response rates to initial therapy
were low and no single agents had demonstrated any
substantial activity after the failure of various cispla-
tin-based regimens. In addition, most patients had
poor performance status after first-line therapy, as a
result of either disease progression or toxicity of cis-
platin-based regimens. Recently, several of the new
agents, including the taxanes and gemcitabine, have
demonstrated single-agent activity after the failure of
cisplatin-based regimens.1,9,10 In addition, the combi-
nation of increased response rates and decreased tox-
icity seen with many of the current first-line regimens
incorporating new agents has resulted in a larger
number of patients with reasonable performance sta-
tus who are candidates for second-line therapy.

Few previous studies have evaluated second-line
treatment for patients who have received first-line
treatments with new regimens (i.e., platinum plus one
or more of the new agents). The patients included in
this Phase II trial are typical of those currently requir-
ing second-line treatment and have multiple features
predictive of resistance to therapy. The great majority
of patients (85%) had received treatment with both a
platinum and a taxane. Eighteen percent of patients
had received previous gemcitabine or vinorelbine, and
only 43% had responded to first-line treatment. The
evaluation of this particular combination regimen was
stimulated by the anecdotal observation of a patient
who had experienced rapid progression following
combined modality treatment with paclitaxel, carbo-
platin, and radiation therapy for Stage IIIB disease.
She was given gemcitabine and vinorelbine empiri-
cally as a second-line regimen and had a near-com-
plete response, which continues at 181 months. The
results of this multicenter Phase II trial confirm the
activity of this combination regimen as second-line
therapy in this difficult patient group, with a major
response rate of 18% and minor responses/stable dis-
ease in an additional cohort. Because patients in this
trial were treated by 15 participating groups, the po-
tential of single-institution bias is lessened.

The contribution of each of these two agents to
the activity of this second-line regimen is unclear.
Studies evaluating gemcitabine as a second-line agent
have yielded conflicting results. Crino et al. reported a
19% response rate and an actuarial 1-year survival of
45% in a group of previously treated patients.10 The

median age of these patients was 63 years; all patients
had received previous platinum therapy, but only 15%
had received a platinum/taxane regimen. In a recent
report by Rosvold et al., responses were seen in 5 of 24
patients (21%) who had previously been treated with
paclitaxel and carboplatin.10 The gemcitabine dose
used in this trial ranged from 1000 to 1250mg/m2 on
Days 1, 8, and 15 of each 28-day cycle. However,
Garfield et al. observed only 1 response in 36 patients
(3%) receiving gemcitabine at a similar dose and
schedule.13 Recent results have indicated a low level of
activity for vinorelbine in second-line therapy. In a
large, randomized trial comparing single-agent do-
cetaxel and single-agent vinorelbine in the second-
line treatment of patients with nonsmall cell lung car-
cinoma, no activity was observed in 122 patients
receiving vinorelbine.14 Therefore, it is possible that
the activity observed with our regimen was due to the
activity of gemcitabine alone.

The combination of gemcitabine and vinorelbine
was well tolerated as a second-line regimen, with a low
incidence of severe nonhematologic toxicity. The lack
of alopecia makes this treatment unusual among com-
bination regimens for nonsmall cell lung carcinoma.
Although myelosuppression was frequent, resulting
complications were uncommon, and the use of cyto-
kines was not required. However, myelosuppression
did result in the inability to deliver full doses of treat-
ment to most patients. In particular, the Day 15 dose
was often omitted. In retrospect, a 21-day treatment
cycle with treatment on Days 1 and 8 may have al-
lowed for more optimal drug delivery.

Based on the level of activity documented in this
multicenter Phase II trial, we feel that efforts to de-
velop efficacious, well-tolerated second-line regimens
in nonsmall cell lung carcinoma should continue.
Rather than proceeding immediately to a randomized
trial comparing the gemcitabine-and-vinorelbine
combination with single-agent gemcitabine or other
regimens, we are exploring additional combinations in
Phase II trials. We are currently evaluating the combi-
nation of gemcitabine and weekly docetaxel, because
both of these drugs have demonstrated second-line
activity as single agents.

The second-line activity of the gemcitabine-and-
vinorelbine combination, coupled with its favorable
toxicity profile, has stimulated interest in evaluating
this regimen in the first-line therapy of patients with
advanced nonsmall cell lung carcinoma. Preliminary
results from several Phase II trials confirm the activity
and favorable toxicity profile of this regimen.15–18

Most regimens evaluated to date have included 3 con-
secutive weekly doses, followed by 1 week without
therapy. Weekly doses of gemcitabine and vinorelbine
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have been 800 –1200mg/m2 and 20 –30mg/m2, respec-
tively. With this schedule, approximately 15–20% of
Day 15 doses are omitted due to myelosuppression.
We are currently evaluating the gemcitabine-and-vi-
norelbine combination as one of four arms in a ran-
domized trial of first-line therapy for nonsmall cell
lung carcinoma patients. If efficacy is comparable to
that of other standard first-line regimens, the combi-
nation of gemcitabine and vinorelbine will provide an
attractive treatment option due to its favorable toxicity
profile.
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