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BACKGROUND. Response and survival in patients with advanced or metastatic
nonsmall cell lung carcinoma (NSCLC) remain poor. As single agents, the nucle-
oside analog gemcitabine, and the semisynthetic vinca alkaloid vinorelbine, have
been shown to be effective in NSCLC and to have a low toxicity profile.
METHODS. Fifty-four chemotherapy-naive patients with NSCLC Stage IIIB (any
TN3MO or T4 any NMO) or IV (any T any NM1) were enrolled in this single-
institution Phase 1I study. Gemcitabine 1250 mg/m? and vinorelbine 25 mg/m?
were both administered on Days 1 and 8 every 3 weeks for up to 9 courses unless
disease progression or severe toxicity required their discontinuation.

RESULTS. Partial tumor regression was observed in 16 patients, for an overall
response rate of 30% (95% confidence interval, 18.4-46.7%) on an intent-to-treat
basis. The median time to progression was 5 months (range, 3-20). The median
survival was 12 months (range, 5-42+); 1-year and 2-year survival rates were 49.1%
and 17%, respectively. Hematologic toxicity was mild with only 11% of the patients
developing Grade 3 neutropenia. None of the patients developed any Grade 4
toxicity.

CONCLUSIONS. The combination of gemcitabine plus vinorelbine is feasible on an
outpatient basis. The good activity and tolerability of the regimen make it a
suitable candidate for further trials, using platinum-based regimens as compara-
tors and possibly selecting elderly and less fit patients. Cancer 2000;89:763-8.
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n Italy, lung carcinoma remains the leading cause of cancer-related
death in men and the second in women after breast carcinoma.
Although very good survival results can be surgically achieved in early
stage non-small cell lung carcinoma (NSCLC), most patients present
with advanced or metastatic disease at the time of the diagnosis. In
these cases, palliation with radiotherapy and chemotherapy can be
used to improve survival and relieve symptoms. The role of chemo-
therapy has been mainly emphasized over the last decade, ever since
the publication of an extensive meta-analysis comparing surgery,
radiotherapy, or best supportive care with the same treatment plus
chemotherapy.' Cisplatin-based regimens had a favorable impact on
prognosis in all settings, but particularly in the locally advanced and
supportive care setting with a 10% survival benefit at 1 year.
New active agents such as the taxanes, the antimetabolite gem-
citabine, the topoisomerase inhibitors, and the latest semisynthetic
vinca alkaloid vinorelbine have been tested in NSCLC with very en-
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couraging results with respect to response rates.” Al-
most all of these drugs have been combined with
cisplatin or its analog carboplatin, but Phase III trials
are needed to demonstrate a real survival advantage
over single-agent chemotherapy, especially in the case
of palliative treatment.

Among the new drugs, vinorelbine and gemcitab-
ine are noteworthy because of their demonstrated ac-
tivity against NSCLC and particularly their good tox-
icity profile.

Vinorelbine is a semisynthetic vinca alkaloid that
is different from the other drugs in the same family
(such as vincristine and vinblastine), because of its
relative selectivity for mitotic tubules: the finding that
has less toxic effects on axonal microtubules leads to a
reduction of vinorelbine-related neurotoxicity.®> Both
in vivo and in vitro studies have demonstrated that
vinorelbine is active against many human tumors in-
cluding NSCLC; this activity seems to be related to its
lipophilicity, which ensures a high level of drug distri-
bution inside the cells. Phase IT and III trials of vinorel-
bine as a single agent, usually given on a weekly basis
at 25-30 mg/m?, have shown objective response rates
of 15-30% when it is used as first-line chemotherapy
in patients with NSCLC.* Gemcitabine (2',2'-difluoro-
deoxycytidine) is a novel antimetabolite that has a
number of advantages over its analogs (such as cyto-
sine arabinoside) with respect to intracellular uptake,
prolonged intracellular retention, and antitumor ef-
fects in preclinical human cancer models.” Several
Phase II trials have been performed using gemcitabine
as a single agent in advanced NSCLC: at 1000 mg/m?
weekly X 3 every 4 weeks, a response rate of 20-23%
was obtained with minimal hematologic toxicity. Non-
hematologic toxic effects, such as a transient increase
in transaminases, mild proteinuria, nausea and vom-
iting, edema and flu-like syndrome, have been re-
ported but have rarely been clinically significant. Al-
lergic reactions, mostly represented by cutaneous rash
of mild to moderate severity, have been reported in
approximately 25% of patients.®”

A former Phase I study of the combination of
vinorelbine plus gemcitabine recommended a vinorel-
bine dose of 20-25 mg/m? and a gemcitabine dose of
1000-1200 mg/m?, both administered on Days 1, 8,
and 15, with careful monitoring of myelotoxicity.?
However, using this regimen, the authors found a
Grade 3-4 leucopenia in approximately 50% of pa-
tients.

In this Phase II trial, we decided to test the same
combination of vinorelbine and gemcitabine, at a dif-
ferent schedule to find an active and well tolerated
regimen, which could be easily administered on an
outpatient basis, for the palliative treatment of

NSCLC. Dose and schedule of administration of gem-
citabine and vinorelbine were chosen on the basis of
previous experience with single agents and with each
drug in association to cisplatin.

PATIENTS AND METHODS

Between October 1996 and October 1998, a consecu-
tive sample of 54 patients entered the study. All of
them gave their informed consent, and the study was
conducted according to the ethical principles laid
down in the latest version of the Declaration of Hel-
sinki and the guidelines for good clinical practice.

Eligibility Criteria

Before entering the study, all of the patients had to
meet the following criteria: a histologic or cytologic
diagnosis of NSCLC; clinical Stage IIIB or IV according
to the American Joint Committee of Cancer; clinically
documented measurable disease; no previous chemo-
therapy; no previous or concomitant radiotherapy un-
less the irradiated area was not the only source of
measurable disease; an age of 18—75 years; no second
malignancies (except adequately treated in situ cancer
of the cervix or nonmelanomic skin carcinoma); an
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0-2 for patients younger than 70 years
and 0-1 for 70-75 year olds; a life expectancy of
greater than 3 months; the absence of cerebral metas-
tasis at computed tomography (CT) scan or magnetic
resonance imaging; adequate bone marrow function
(leukocyte = 4000/mm?; platelets = 100,000/ mm?; he-
moglobin > 100 g/L); adequate renal function; ade-
quate liver function (without hepatic metastasis: bili-
rubin = 1.25 times the normal value, transaminases
= 2.5 times the normal value, cholinesterase > 1200
U/L, alkaline phosphatase < 2.5 times the normal
value; with hepatic metastasis: bilirubin = 1.5 times
the normal value, transaminases < 5 times the normal
value, cholinesterase >1200, alkaline phosphatase
< 2.5 times the normal value); a negative pregnancy
test and adequate contraception for women of child-
bearing age; written informed consent; ability to com-
ply with the protocol follow-up.

Therapy Schedule
Gemcitabine 1250 mg/m? intravenously (i.v.) over 30
minutes and vinorelbine 25 mg/m? iv. bolus were
both administered on Days 1 and 8. The cycles were
repeated every 21 days. Premedication with metoclo-
pramide was administered to prevent chemotherapy-
related emesis; hydrocortisone 125 mg was adminis-
tered before gemcitabine to prevent allergic reactions.
In the event of a response or stable disease, the
chemotherapy could be administered for a total of



nine courses. Toxicity was assessed after each admin-
istration, and the chemotherapy had to be discontin-
ued in the presence of any Grade 4 toxicity or 2 con-
secutive episodes of Grade 3 toxicity.

Baseline Data and Follow-Up Assessment

Before enrollment, the patients’ history and the results
of a physical examination, body weight, and the mea-
surement of indicator lesions were recorded. In addi-
tion, the following assessments were required: blood
chemistry and blood cell counts, chest X-rays and a
chest CT scan, liver ultrasound or CT scan, bone scan,
and brain CT scan. Magnetic resonance imaging was
performed only if necessary for tumor measurement.
The patients were considered to have measurable dis-
ease only if at least one lesion could be clearly delin-
eated in two dimensions.

Response and Toxicity Criteria
Responses were evaluated according to World Health
Organization criteria. A complete response (CR) re-
quired the disappearance of all known lesions ob-
served on 2 different occasions separated by at least 4
weeks, and no appearance of new lesions. A partial
response (PR) required a greater than 50% reduction
in the sum of the products of the longest perpendic-
ular dimensions of all measurable lesions. Regressions
observed by serial evaluations needed to persist for at
least 4 weeks to be classified as a PR.

All toxicities were evaluated according to the Na-
tional Cancer Institute Common Toxicity Criteria.

Statistical Considerations

The primary objective of this study was to assess the
probability of a response (CR or PR) to the gemcitab-
ine plus vinorelbine combination. The study was
planned according to Simon’s optimal 2-stage design
to compare a response probability of 20% under the
null hypothesis and 40% under the alternative hypoth-
esis, with a 5% alpha level and a power of 90%.° With
this design, the treatment must be rejected if less than
5 responses are observed at the end of the first stage
(19 patients) or less than 16 responses at the end of the
second stage (54 patients overall). The 95% confidence
interval for response probability was computed as
proposed by Atkinson and Brown.'°

The time to disease progression and time to death
were calculated from the date of the start of the first
cycle to the date of the event occurrence, or the date of
the last visit in living progression free patients.

The progression free and overall survival curves
were obtained using the Kaplan-Meier method.* All
of the accrued patients were included in the analysis
according to the intent-to-treat principle. Response
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TABLE 1
Main Characteristics of Entered Patients (n = 54)
Characteristic No. of patients %
Median age (range) 59 (39-75)
ECOG (performance status)
0 12 22
1 41 76
2 1 2
Gender
Male 44 81
Female 10 19
Histology
Epidermoid 16 30
Adenocarcinoma 28 52
Others 10 18
Stage
1B 18 33
v 36 67
No. of metastatic sites
<2 23 43
=2 31 57

ECOG: Eastern Cooperative Oncology Group.

probability also was estimated by excluding the pa-
tients who failed to complete at least three cycles of
chemotherapy for reasons other than tumor progres-
sion (standard analysis).

RESULTS

The main characteristics of the study patients are pro-
vided in Table 1. Fifty-four patients with advanced
NSCLC were enrolled in the trial. Most patients (67%)
had Stage IV disease with 2 or more disease sites
(57%), mainly pulmonary and lymph node disease. All
54 patients were evaluable for toxicity; 51 were evalu-
able for response. Of the three patients unevaluable
for response, two developed intercurrent disease un-
related to chemotherapy after the second course, and
one refused chemotherapy after the first course; all of
these events occurred before tumor reassessment.

None of the patients was lost to follow-up.

The median duration of follow-up was 11 months
(range, 5-42+). The tumor responses calculated ac-
cording to the intent-to-treat analysis and in the
evaluable patient population are shown in Table 2.
There were no CRs. Partial response was observed in
16 patients (according to intent-to-treat analysis: 30%;
95% confidence interval [CI], 18.4-46.7). The median
duration of the PR was 14 months (range, 10-42+).
Twelve responses were observed among the 36 pa-
tients with Stage IV disease (response rate, 33%); 4
responses were observed among the 18 remaining pa-
tients with Stage IIIB disease (response rate, 22%).
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TABLE 2
Clinical Efficacy
Clinical result No. of patients (n = 54) %
Intent-to-treat analysis
Complete response 0 —
Partial response 16 30
Stable disease 12 22
Progressive disease 26 48
Standard analysis
Evaluable 51
Not evaluable 3 6
Complete response 0 —
Partial response 16 31
Stable disease 12 24
Progressive disease 23 45

Overall survival %

10
0 T 1 T !
0 6 12 18 24
Time (months)
Patients at risk 54 38 26 15 6

FIGURE 1. Kaplan-Meier survival curve is shown.

Stable disease occurred in 12 patients (24%) and lasted
a median of 12.5 months (range, 5-28).

The overall survival and progression free survival
curves are shown in Figures 1 and 2, respectively.
Median survival was 12 months (range, 5-42+); 1- and
2-year survival rate were 49.1% and 17%, respectively.

The toxicity data are given in Table 3. Grade 3
neutropenia and thrombocytopenia were observed in
11% and 2%, respectively, of the patients. None of the
patients experienced any Grade 4 toxicity.

The median number of administered courses was
6 (range, 1-9). From a total of 286 courses, 8 required
a 25% dose reduction of both drugs because of hema-
tologic toxicity. The nonhematologic toxicity was mild
and consisted mainly of flu-like syndrome, constipa-
tion, and injection site reactions; all recovered without
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FIGURE 2. Kaplan-Meier progression free survival is shown.

TABLE 3
Toxicity Using National Cancer Institute Common Toxicity Criteria
Grade 1-2 Grade 3
Symptom n % n %
Nausea/vomiting 10 19 1 2
Alopecia 3 6 — —
Mucositis 3 6 - —
Neurotoxicity 5 9 — —
Constipation 12 22 3 6
Fatigue 6 11 1 2
Liver toxicity 3 6 1 2
Phlebitis 7 13 — —
Flu-like syndrome 10 19 5 9
Skin rashes 1 2 — —
Anemia 5 9 1 2
Neutropenia 5 9 6 11
Leucopenia 2 4 2 4
Thrombocytopenia 2 4 1 2

requiring therapy. Vinorelbine-related neurotoxicity
was observed in 5 of the 54 patients (9%), but its
severity did not exceed Grade 2. There was an increase
in platelet counts in 33 of the 54 patients (61%) with a
median platelet count of 582 X 10°/mm?® (normal
value, 140-440 X 10°/mm?®) and a range of 469-1373
X 10°/mm?. The increase in platelet levels was ob-
served after the first cycle of chemotherapy in all cases
and lasted until the end of treatment. The median
platelet count in all subjects was of 273 X 10°/mm? at
baseline, 549 X 10°/mm? at the end of the first cycle
(Day 21), and 268 X 10°/mm?® 1 month after the last
cycle. The difference versus baseline was significant at



the end of the first cycle (P = 0.0001 at the signed rank
Wilcoxon test) but not 1 month after the last cycle (P
= 0.3871).

DISCUSSION

Most of newly diagnosed patients with NSCLC have
inoperable disease at presentation, either because it is
locally advanced or metastatic or because of coexis-
tent medical conditions such as cardiac disease or
chronic bronchopneumopathy. Over the last 2 de-
cades, there have been many efforts to improve sur-
vival in patients with unresectable NSCLC. Although
increased response rates have been achieved using
polychemotherapy, the improvement was only mod-
est in comparison with single-agent regimen.'? A re-
cent meta-analysis comparing the effects of single-
agent versus combination chemotherapy on response
rates, toxicity, and the survival of patients with ad-
vanced NSCLC considered data from 25 randomized
trials. It was found that combination chemotherapy
led to a 2-fold increase in the objective response rate,
but also a 3.5-fold increase in the risk of treatment-
related deaths. A significant increase in both hemato-
logic and nonhematologic toxicity also was ob-
served."

Encouraging results have been obtained using
new combinations such as cisplatin-gemcitabine and
cisplatin-vinorelbine,'*'> or carboplatin-paclitaxel,®
with response rates of greater than 40% in previously
untreated patients with advanced NSCLC. Unfortu-
nately, these regimens are generally associated with
considerable toxicity, which may not be completely
justified in extensively diseased patients for whom the
primary treatment goal is palliation. Recent attention
to clinical benefit has led to the consideration of Phase
IT and III clinical trials endpoints, such as the careful
assessment of toxic effects and the impact of quality of
life on survival.'”

In this Phase II study, we evaluated the activity
and toxicity of the combination of two cytotoxic drugs
that have been widely studied over the last decade as
single agents or in association with cisplatin in the
treatment of NSCLC. Our primary objective was to
find a feasible and active regimen that could be easily
administered as palliative treatment on an outpatient
basis. Gemcitabine and vinorelbine represent an at-
tractive combination for clinical evaluation, because
each is directed against a different cell target: the
inhibition of DNA synthesis for gemcitabine, and se-
lective activity against mitotic tubules in the case of
vinorelbine. When used as single agents, gemcitabine
and vinorelbine have led to encouraging results and
have the added benefit of mild toxicity profiles.”'®

The results with respect to response rate and sur-
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vival were encouraging in our trial: the response rate
(30%) was similar to that obtained using more aggres-
sive cisplatin-containing regimens, and the overall
1-year survival was similar to that reported in other
trials using cisplatin-based polychemotherapy. In a
Phase I trial using gemcitabine combined with vi-
norelbine in untreated patients, Krajnik et al.® ob-
tained a similar response rate in the higher dose levels
(32%) but with a considerable hematological toxicity,
probably related to the higher dose intensity. In fact,
the Phase I trial used a Day 1, 8, 15, and 28 schedule of
administration of both drugs in contrast to the Day 1,
8, and 21 schedule of our study.

In particular, in our experience the combination
of gemcitabine and vinorelbine was very well tolerated
because no Grade 4 toxicity was observed. Note that
most of the patients had Stage IV disease (67%) and an
ECOG performance status of 1 or 2 (77%): the activity
and the tolerability of the chemotherapy in these pa-
tients overlapped those observed in the patients with
less extensive disease (Stage I1IB) and a better perfor-
mance status.

Note also that most of our patients experienced
increased platelet counts from the first administration
of gemcitabine and vinorelbine until the end of treat-
ment. Such variation was significant at statistical anal-
ysis. This unexpected phenomenon, which to the best
of our knowledge has not been reported in the litera-
ture concerning the single agents, could have been
due to an interaction between the drugs. In any case,
the abnormal increase in the number of platelets did
not cause any vascular disease as appropriate prophy-
lactic therapy with platelet aggregation inhibitors was
applied.

In conclusion, combined chemotherapy with
gemcitabine and vinorelbine is feasible and well tol-
erated in an outpatient setting. The proposed sched-
ule and doses may be of interest for further trials,
including a randomized study comparing it with cis-
platin regimens in elderly or less fit patients.

REFERENCES

1. Stewart LA, Pignon JP. Non-Small Cell Collaborative Group.
Chemotherapy in non-small cell lung cancer: a meta-anal-
ysis using updated data on individual patients from 52 ran-
domized clinical trials. BMJ 1995;311:899-907.

2. Carney DN. New agents in the management of advanced
non-small cell lung cancer. Semin Oncol 1998;25(4 Suppl
9):83-8.

3. Binet S, Fellous A, Lataste H, Krikorian A, Couzinier JP,
Meininger V. In situ analysis of the action of navelbine on
various types of microtubules using immunofluorescence.
Semin Oncol 1989;16(Suppl 4):5-8.

4. Crawford J. Update: vinorelbine (Navelbine) in non-small
cell lung cancer. Semin Oncol 1996;23S55:2-7.



768

10.

11.

12.

CANCER August 15, 2000 / Volume 89 / Number 4

Lund B, Krystiansen PEG, Hansen HH. Clinical and preclin-
ical activity of 2’, 2’-difluorodeoxycytidine (gemcitabine).
Cancer Treat Rev 1993;19:45-55.

Gatzemeier U, Shepherd FA, Le Chevalier T, Weynants P,
Cottier B, Groen HJ, et al. Activity of gemcitabine in patients
with non-small cell lung cancer: a multicentre, extended
phase II study. Eur J Cancer 1996;32A:243-8.

Sandler A, Ettinger DS. Gemcitabine: single-agent and com-
bination therapy in non-small cell lung cancer. Oncologist
1999;4:241-51.

Krajnik G, Wein W, Greil R, Marhold F, Mohn-Staudner A,
Kummer F. Vinorelbine/gemcitabine in advanced non-
small cell lung cancer (NSCLC): a phase I trial. Eur J Cancer
1998;34:1977-80.

Simon R. Optimal two-stage design for phase II clinical
trials. Control Clin Trial 1989;10:1-10.

Atkinson EN, Brown BW. Confidence limits for probability
of response in multistage phase II cancer trials. Biometrics
1985;33:429-35.

Kaplan EL, Meier P. Non parametric estimation from in-
complete observations. ] Am Stat Assoc 1958;53:457—81.
Depierre A, Chastang C, Quoix E, Lebeau B, Blanchon F,
Paillot N, et al. Vinorelbine versus vinorelbine plus cisplatin
in advanced non-small cell lung cancer: a randomized trial.
Ann Oncol 1994;5:37-42.

13.

14.

15.

16.

17.

18.

Lilenbaum RC, Langerberg P, Dickersin K. Single agent ver-
sus combination chemotherapy in patients with advanced
nonsmall cell carcinoma: a meta-analysis of response, tox-
icity, and survival. Cancer 1998;82:116-26.

Tonato M, Crino L, Mosconi AM. Rationale of a phase III
study comparing a standard cisplatin regimen (mytomicin/
ifosfamide/cisplatin) with cisplatin and gemcitabine in non-
small cell lung cancer. Semin Oncol 1997;24(Suppl 8):S8-31.
Abratt RP, Bezwoda WR, Goedhals L, Hacking DJ. Weekly
gemcitabine with monthly cisplatin: effective chemotherapy
for advanced non-small cell lung cancer. J Clin Oncol 1997;
15:744-9.

Johnson DH, Paul DM, Handke KR, Shyr Y, Blanke C, Mur-
phy B, et al. Paclitaxel plus carboplatin in advanced non-
small cell lung cancer: a phase II trial. / Clin Oncol 1996;14:
2054-60

Herndon JE, Fleishman S, Kornblith AB, Kosty M, Green MR,
Holland J. Is quality of life predictive of the survival of
patients with advanced nonsmall cell lung carcinoma? Can-
cer 1999;85:333-40

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



