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TABLE 1. Characteristics of Gene Expression and Overall
Survival*

P Value

No. of Patients Log-rank Wilcoxon

Survivin Negative 37 0.014 0.014
Positive 35

Cyclin D1 Negative 26 0.049 0.052
Positive 46

Integrin 81 Negative 66 0.021 0.01
Positive 6

VEGF Negative 46 0.68 0.65.
Positive 26

Combination 0-1 37 0.0011 0.0011

24 35

*Combination; survivin, cyclin DI, integrin 81, and VEGF were in-
cluded.

Thirty-seven patients had tumor with positive expression of 0 or 1 gene
and 35 patients had tumor with positive expression of 2 to 4 genes.

In an attempt to better understand tumor progression in
NSCLC, expression of survivin, cyclin D1, integrin 81, and
vascular endothelial growth factor (VEGF), which have dif-
ferent mechanisms in tumor progression, were investigated
prognosis in adenocarcinoma <2 cm in diameter of stage I in
the present study.

PATIENTS AND METHODS

Patients with lung adenocarcinoma <2 cm in diameter
of pathologic stage I, resected between January 1992 and
December 1999, were enrolled in the present study.

The tumor specimens obtained by resection were sub-
jected to immunostaining for survivin, ¢yclin D1, integrin 81,
and VEGF. Formalin-fixed, paraffin-embedded, 5-im-thick
tumer sections were mounted on charged glass slides, depar-
affinized and rehydrated in a graded alcohol series. Immuno-
histochemical staining was performed using an automated
processor. Details of immunostaining were shown in previous
reports.> 1! Each factors immunostaining levels were classi-
fied as positive (>10% of cells stained for survivin, integrin
B1, and VEGF, and >20% of cells stained for cyclin DI) or
negative (=10% of cells stained for survivin, integrin 81, and
VEGF, and =20% of cells stained for cyclin D1).

Two pathologists examined the staining patterns of
each factor independently, and recorded the percentage of
positive cells in each specimen. At least 20 high-power fields
were chosen randomly and 2000 cells were counted. The ratio
of each gene-positive cell was calculated by dividing the
number of positive cells by the total number of cells, and was
expressed as a percentage.
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Kaplan-Meier survival curves were constructed and
analyzed for statistical significance by means of the log-rank
and generalized Wilcoxon tests. The influence of each van-
able on survival was examined by the Cox proportional hazards
mode} in multivariate regression analyses. Differences at P <
0.05 were considered to be statistically stgnificant.

RESULTS

Seventy-two patients with resected tumors <2 ¢m in
diameter of pathologic stage I were entered into the study.
There were 29 males and 43 fernales, with a median age of 64
years (range 26—83 years). Each patient underwent curative
surgical resection for lung cancer between July 1992 and
November 1999. The resected tumors were subjected to immu-
nostaining for each gene. Thirty-five, 26, 6, and 16 patients had
tumors with >10% survivin-, >20% cyclin D1-, >10% integrin
Bl-, and >10% VEGF-positive cells, respectively.

When the survival of 72 patients was compared accord-
ing to each gene expression, the overall survival of patients
with positive expression of survivin, cyclin D1, and integrin
Bl was significantly worse than that of individuals whose
tumors had negative expression of each gene (Table 1). We
analyzed how many of the 4 genes expressed positively in
each resected tumor, 9, 28, 24, and 11 patients had tumors
with positive expression of 0, 1, 2, and 3 genes, respectively.
There were no patients with tumor expressed every 4 genes.
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FIGURE 1. Survival curves according to gene immunostaining,
constructed using the Kaplan-Meier method. Survival after
surgery of patients with 2 or more positive expression of genes
in tumor was worse than that of those with 0 or 1-positive
expression of gene in tumor (log-rank P = 0.0011, Wilcoxon
P = 0.0011). :
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TABLE 2. Multivariate Regression Analysis of Variables in
Predicting Overall Survival

Assigned Hazards

Yariable Score Ratio 95% CI P Value

Lymphatic invasion 0.483 0.094-2.549 0.400

Negative ]
Positive 1
Vessel invasion 0493 0.098-2473 0.390
Negative 0
Positive I
Bronchioalveolar 1.062 0.102-11.053 0.960
carcinoma
yes 0
no 1
Combination of gene 0.087 0.009-0.801 0.031
expression
Positive 0-1 0
Positive 24 1

By multivariate analysis controlling for each gene expression,
no gene expression was an independent marker of poor
prognosis. When we examined whether the pumber of posi-
tive gene expression in the tumors influence the prognosis,
the overall survival of complex gene expression (2 or more
gene-positive) group (n = 35) was significantly worse than
that of the 0 or 1 gene-positive group (n = 37; log-rank test,
P =0.0011; Wilcoxon test, P = 0.0011, Fig. 1 and Table 1).
When the association between survival and pathologic fac-
tors, including lymphatic invasion, venous invasion, type of
bronchicalveolar carcinoma, and complex gene expression
was analyzed, only complex gene expression was found to be
a significant independent factor (hazard ratio = 0.085, P =
0.0299, Table 2). It can be concluded that multiple but not
single increased expression oncogene is a poor prognostic
factor in patients with small adenocarcinoma of the lung.

DISCUSSION

Changes in gene expression are at the basis of many
crucial physiclogical and pathologic processes. Tumerigene-
sis involves a loss of balance between regulators of cell
proliferation and apoptosis. A previous study showed positive
expression of survivin was a poor prognostic factor in small
adenocarcinomas <2 ¢m in diameter.!' However, the present
study showed that not only survivin but also cyclin D1 and
integrin 31 were poor prognostic factors. The present study
demonstrated that 49%, 64%, 8%, and 22% of resected
tumors <2 cm in diameter of pathologic stage I showed
positive expression of survivin, cyclin D1, integrin 81, and
VEGEF, respectively. Only 9 patients (12.5%) had no expres-
sion of every 4 genes in resected small adenocarcinoma but
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many others had single or multiple gene expression in this
study. This fact may explain that small adenocarcinoma <2
cm in diameter of pathologic stage I is in a transition from
early to advanced stage. After all, multiple regression analy-
sis demonstrated that no gene expression was an independent
marker of poor prognosis, but complex gene expression show
poor prognosis in small adenocarcinoma of the lung,

Lung cancer has a high potential of distant metastasis,
and induction therapy followed by surgery and/or radiother-
apy has become standard therapy for stage IIT disease.'”
Several gene expression analyzed in the present study is an
important predictive factor for recurrence after curative re-
section in early stage lung cancer. The information obtained
by this analysis is a powerful prognostic discriminator for
patients with stage I disease and may be useful for decisions
concerning which patients should and should not receive
systemic treatment in addition to surgical resection. Further-
more, new strategies may be also considered with reference
to multiple oncogene expression to improve treatment of
locally advanced NSCLC. Targeted chemotherapy against
positive expressed gene, such as using monoclonal antibod-
ies, may be an ideal approach to treating multiple oncogene
expressed tumors. When adjuvant chernotherapy after surgi-
cal resection is considered, not only single target therapy but
also multitarget therapy such as combination of antizpoptotic,
anticell cycle, antiadhesion and others, should be required,
because multiple gene expressions in resected tumor is a poor
prognostic factor presented in this study.

Lung cancer appears as small nodules in the peripheral
part of the lung, and pathologic or cytologic diagnosis is
essential. Patients suspected of having lung cancer often
undergo fiberscopic examination, with a tumor biopsy exam-
ination or a ¢ytologic approach. When a lesion is inaccessible
to bronchoscopic biopsy, or when the biopsy specimen is
nondiagnostic, a diagnosis of cancer may be possible by
cytologic examination of bronchoalveolar lavage fluid
(BALF). In a previous report, we demonstrated that detection
of the K-ras mutation in BALF cells, by PCR-PIREMA, aids
the diagnosis of lung cancer in patients with small pulmonary
lesions with negative cytologic findings."> BALF from pa-
tients with small adenocarcinoma may contain survivin, cy-
clinD1, integrin 1, and VEGF, and it is possible that the
gene expressions can be detected as a diagnostic marker.

In conclusion, multiple but not single oncogene expres-
sions in tumor cells is a poor prognostic factor in patients
with small adenocarcinoma of the lung. Detection of the gene
expressions appears to be not only a useful diagnostic marker
but also a potential new target for anticancer therapy for early
stage NSCLC.
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KEYWORDS Summary Objectives: Vinorelbine (V) and gemcitabine (G) are two active single
Gemcitabine; agents used in the treatment of non-small cell ung cancer (NSCLC). A multicenter
Vinorelbine; clinical trial (West Japan Thoracic Oncology Group (WJTOG) 9908) was conducted to
Combinati evaluate the efficacy and toxicity of V and G in patients {pts) with advanced NSCLC,
ombination PP - .

Methods: Eligibility criteria: no previous chemotherapy; performance status (PS) 0 or
chemotherapy; 1; age <75 years old. V, 25 mg/m?, was given as a 2—3 min IV infusion, followed by a
Stage 1118; 30min IV infusion of G, 1000mg/m?, on days 1 and 8 of each 21-day cycle. Results:
Stage IV; From April 2000 to September 2000, 52 pts were enrolled in the study. Two pts were
Chemo-naive; ineligible. Baseline characteristics: median age 60, males 30 (60%), Eastern Coop-
Non-small cell lung erative Oncology Group (ECOG) PS 0/1 = 21/29 (58%), stage UIB/IV = 12/38 (76%),
cancer adenocarcinoma = 35 (70%). The median number of cycles administered was 2. Fifty

pts were evaluable for response. The response rate was 18% by the Response Evalua-
tion Criteria in Solid Tumaors (RECIST) (no complete response (CR), 9 partial response
(PR), 25 stable disease, 12 progressive disease, 4 not evaluable). Grade llI/1V toxicities
were as follows: neutropenia grade lll/IV = 66%, anemia grade ill/IV = 16%, thrombo-
cytopenia grade [lI/1V = 2%, nausea grade [Il/IV = 10%, vomiting grade llI/IV = 0%,
documented infection grade 11171V = 10%, skin rash grade Hl/IV = 2%, and hepatic
grade lI/1V = 8%. There were no treatment-related deaths, The median time to pro-
gression was 4.1 months. The overall median survival time (MST) was 13.9 months
{range, 2.4 to >16.2 months) with a median follow-up time of 13.9 months. The MST
for stage IIIB and stage LV was >14.5 and 12.7 months, respectively. The overall esti-
mated 1-year survival rate was 55.4%. Conclusions: This regimen has modest activity
and is very well tolerated, with an encouraging 1-year survival rate.

© 2003 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Non-small cell lung cancer (NSCLC) represents
about 80% of cases of lung cancer. The prognosis
of patients (pts) with this cancer is poor, since less
than a third of patients present with resectable
disease at the time of diagnosis, and two-thirds of
them are inoperable and are potential candidates
for systemic chemotherapy. Four meta-analyses
of trials comparing the use of chemotherapy with
best supportive care concluded that chemotherapy
could prolong survival time by a modest but statis-
tically significant amount of time and shoutd be of-
fered to patients with good performance status (PS)
[1-4]. Cisplatin-based combination therapy is cur-
rently considered to be the most active treatment
for advanced NSCLC, However, cisplatin has a low
therapeutic ratio, with significant toxicities includ-
ing severe nausea and vomiting, general malaise,
renal toxicity requiring adequate hydration, and
ototoxicity.

Recently, several new drugs such as CPT-11,
docetaxel, paclitaxel, gemcitabine (G), and vi-
norelbine (V) have also demonstrated a promis-
ing antitumor activity against NSCLC, with docu-
mented response ranging from 13 to 27% [5]. Among
these agents, gemcitabine is a new nuclectide
antimetabolite of fdeoxycytidine resembling cy-
tarabine that has demonstrated activity both as
a single agent and in combination with cisplatin
[6—9]. The objective response rate obtained with
combination chemotherapy ranges from 32 to 54%
in chemotherapy-naive patients with advanced
NSCLC.

Vinorelbine, a semisynthetic vinca alkaloid, has
also demonstrated activity for first-line treat-
ment of patients with advanced NSCLC, with a
response rate of between 20 and 25% and a me-
dian survival of 33 weeks [10]. A prospective
randomized trial was alse conducted to compare
vinorelbine and cisplatin with vindesine and cis-
platin, or vinorelbine alone to evaluate whether
one of these regimens provided a survival advan-
tage over the others [11]. Vinorelbine-cisplatin
yielded a longer survival duration and a higher
response rate than did vindesine-cisplatin or vi-
norelbine alone. Furthermore, vinorelbine was
studied in a randomized ltalian phase il trial
in which vinorelbine, combined with best sup-
portive care, was compared with best supportive
therapy (BST) alone [12]. Vinorelbine was given
30mg/m? on days 1 and 8 every 3 weeks for six
cycles. A 20% response rate was seen in the vi-
norelbine arm, and a median survival difference of
27 weeks versus 21 weeks favored the vinorelbine
arm.

A recent randomized Eastern Cooperative Oncol-
ogy Group (ECOG) study that included four new
popular platinum-based regimens did not show any
survival differences among the more than 1000 pa-
tients, and it also documented a disappointingly low
response rate with the range of 15.3—21.3% [13].
There is no one new chemotherapy combination
that can be said to be clearly superior at the mo-
ment. In view of the single-agent activity in NSCLC
and the lack of overlapping toxicity of gemcitabine
and vinorelbine as well as their different mecha-
nism of action, a multicenter phase |l trial was con-
ducted to evaluate the tolerance and efficacy of
their combination.

2. Patients and methods
2.1, Eligibility criteria

Eligibility criteria for study entry inctuded his-
tologically or cytologically confirmed stage [IIB
or IV NSCLC; no prior chemotherapy; the pres-
ence of at least one unidimensional measur-
able disease; age 20-74 years; an Eastern Co-
operative Oncology Group performance status
of 0—1; adequate baseline organ function, de-
fined as 4000/ul < WBC < 12,000/ul, platelet
>100,000/ 1, hemoglobin >9.5g/dl, serum transam-
inase levels <2.5x of the upper limit of normal,
bilirubin <1.5x of the upper limit of normal, cre-
atinine <1.5mg/dl; PaQ; >60mmHg; a life ex-
pectancy of at least 3 months; and written informed
consent. The study was conducted according to
the Helsinki Declaration and was approved by the
ethics committees of participating centers. Prior
pattiative radiotherapy to symptomatic metastases
was allowed, provided that these lesions were not
monitored for response. Patients with recurrence
after operation were allowed. Patients with the fol-
lowing criteria were excluded from the study: signs
and symptoms of brain metastases; pleural effu-
sion requiring chest tube drainage; apparent peri-
cardial effusion; uncontrollable angina pectoris,
diabetes mellitus, hypertension, congestive heart
failure and active infection; myocardial infarction
<3 months before the date of diagnosis; intersti-
tial pneumonitis diagnosed by plain chest X-ray;
pregnant women. Patients in stage IIB who were
candidates for initial radiotherapy for a primary
tumor were excluded from the study. Patients with
other serious underlying medical conditions that
would impair the ability of the patient to receive
the protocol treatment were also ineligible for the
study.
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2.2. Treatment plan

The treatment consisted of vinorelbine, 25 mg/m?
intravenous infusion in 20ml of normal saline
solution over 2—3min, followed by gemcitabine
1000mg/m? intravenous infusion in 100ml of nor-
mal saline solution over 30min on days 1 and 8
every 3 weeks. This dose schedule was taken ac-
cording to the results from Gridelli et al. They
reported the combination gemcitabine 1000 mg/ m?
plus vinoretbine 25mg/m? had the less frequent
and less severe toxicity with equal antitumor activ-
ity compared with other treatment schedules [14].
Dexamethasone and 5-hydroxytryptamine-3 recep-
tor antagonists were given before chemotherapy
as antiemetic prophylaxis. Treatment of day 8 was
delayed until recovery {no longer than 1 week) if
the WBC count fell <2000/ul and/or the platelet
count was <70,000/ul and if nonhematologic tox-
icities were >grade 2 excluding those due to nau-
sea/vomiting and alopecia. Otherwise, the patient
was removed from the study. '

The subsequent course of chemotherapy was
begun on day 22 if the WBC count was >3000/pul,
the platelet count was >100,000/put, PS was 0-1,
transaminases were <2.5x of the upper limit of
normal, the serum bilirubin was <1.5x of the upper
limit of normal, and the creatinine was <1.5mg/dL
Two weeks delay of initiation of the subsequent
course was allowed; otherwise, the patient was
withdrawn from the study.

For dose adjustments in the subsequent cycle, vi-
norelbine and gemcitabine were reduced to 20 and
800 mg/m?, respectively, when the patient suffered
from grade 4 neutropenia lasting for more than 4
days, chemotherapy-induced neutropenic fever was
higher than 38°C, thrombocytopenia <20,000/pul,
or nonhematologic toxicities >grade 3 excluding
those due to nausea/vomiting and alopecia. Recom-
binant human granulocyte colony-stimulating fac-
tor was not used prophylactically. Patients with pro-
gressive disease at any time were withdrawn from
the study; patients with stable disease received a
minimum of two cycles, whereas patients with a
complete response (CR) or partial response (PR)
were treated until disease progression began. Ra-
diation consolidation was planned for stage !B pa-
tients at the discretion of the treating physician.

2.3. Staging and follow-up procedures

Before entering the study, all patients underwent a
physical examination, complete blood count, blood
chemistry, urinalysis, chest X-ray, thoracic, abdom-
inal, and brain CT scans, bone scan, ECG, pulmonary

function tests, blood gas analysis, and other spe-
cific tests when indicated. Patients were monitored
weekly throughout treatment by physical examina-
tion, recording of toxic effects, complete blood cell
count with differential, and blood chemistry with
repetition of all tests that were abnormat at base-
line. Study drug-related toxicities were evaluated
according to National Cancer Institute Common Tox-
icity Criteria {(version 2).

2.4, Definition of response

Objective response of a tumor to an anticancer
agent was evaluated according to the Response
Evaluation Criteria in Solid Tumars (RECIST) [15]. A
CR of target lesions was defined as the disappear-
ance of all target lesions for a minimum of 4 weeks,
during which no new lesion could appear. A PR was
defined as at teast a 30% decrease in the sum of the
longest diameter of target lesions for a minimum of
4 weeks, during which no new lesion could appear.
PD was defined as at least a 20% increase in the
sum of the longest diameter of the target lesion or
the appearance of ocne or more new lesions. SD was
defined as neither sufficient shrinkage to qualify
for PR nor sufficient increase to qualify for PD.

A CR of nontarget lesions was defined as the dis-
appearance of all nontarget lesions and normal-
ization of tumor marker level. An incomplete re-
sponse/stable disease was defined as the persis-
tence of cne or mare nontarget lesion(s) and/or the
maintenance of tumor marker level above the nor-
mal limits. PD was defined as the appearance of
one or more new lesions and/or unequivocal pro-
gression of existing nontarget lesions, An extramu-
ral review was conducted to validate the eligibility
of the patients, staging, responses, and toxicities
during regular meetings of the WJTOG.

2.5. Statistical methods

A Simon two-stage minimax phase |l design was
used to estimate sample size. |t was estimated that
the power of this study to detect a true response
rate of 40% was 0.8 at the 5% level, requiring the
accrual of 45 patients. Fifty-two patients had been
accrued at the end of the study. Overall survival
and progression-free survival were analyzed us-
ing the method of Kaplan and Meier. Survival was
measured from the date of initial treatment to
the date of death or last follow-up examination.
Progression-free survival was measured from the
date of documentation of first response to the date
of first evidence of progressive disease.
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3. Results

From April 2000 until September 2000, 52 patients
were recruited for the study from 19 centers of
the West Japan Thoracic Oncology Group (WJTOG).
Of these, two patients did not meet the eligibil-
ity criteria for efficacy analysis: one because of
metastatic prostate cancer, and one who did not
receive chemotherapy because of active pneumo-
nia. Fifty patients fulfilling all eligibility criteria
were treated on this study. Patient characteris-
tics are listed in Table 1. There were 30 men and
20 women, with a median age of 60 years (range
28-74). Twenty-one patients had PS 0, and 29 had
PS 1. Twelve patients had stage |IIB disease, and
33 patients had stage IV disease. Adenocarcinoma
was the predominant histologic type. Two patients
had previous therapy: one received gamma knife
radiation for metastatic brain tumor, and the other
received surgery for primary lung cancer. The me-
dian number of courses per patient was 2, with
a range of 1—13 courses, Fifty patients were as-
sessable for toxicity and fulfilled all criteria of
assessment for response evaluation. Four patients
received only one course of treatment. Of them,
one patient developed a grade 3 allergic reaction

Table 1 Patient characteristics

Number of
patients

Patients enrolled 50
Sex

Male 30

Female 20
Age

Median 60

Range 28-74
Performance status

0 21

1 29
Stage

1B 12

v 38
Histology

Adenocarcinoma 35

Squamous cell carcinoma 12

Large cell carcinoma 3
Prior treatment

Surgery 1

X knife for brain metastasis 1

None 48

Table 2 Response rate

Number of Percentage
patients
Complete response 0 0
Partial response 9 18
Stable disease 25 50
Progressive disease 12 24
Not evaluable 4 8
Response rate 182
Total 50 100

295% confidence interval: 8.6—31.4%.

after treatment on day 1. One patient withdrew
his consent from the treatment because of grade
2 liver dysfunction, One patient had grade 3 skin
eruption immediately after treatment of day 1, and
the fourth patient had empyema on day 8. These
four patients were not evaluable for response, Of
the evaluable 46 patients, no patient achieved a
CR, 9 achieved a PR, 25 had SD, and 12 had PD
(Table 2). On an intent-to-treatment analysis, the
objective response rate was 18% (9 of 50 patients;
95% Cl = 8.6—31.4%).

3.1, Toxicity

Toxicity was evaluated in all eligible patients and
in all courses. Myelosuppression was the only toxic-
ity that resulted in dose reduction (Table 3). Grade
3/4 adverse events were as follows: leukopenia in
22 patients (44%), neutropenia in 33 patients {66%),
anemia in 8 patients (16%), and thrombocytopenia
in 1 patient (4%). There were seven patients who
suffered from neutropenic fever. All these patients
were successfully treated with broad-spectrum an-
tibiotics. No thrombocytopenic episode was com-
plicated by hemorrhage, and no patient required
platelet transfusion.

Nonhematotogic adverse events were generally
mild and well tolerated. Liver enzyme derangement
was observed in 38 patients, grade 1 or 2 in 34 pa-
tients (68%) and grade 3 in 4 patients (8%). All these
patients were treated successfully with supportive
measures. Nephrotoxicity was not a problem. Grade
3 nausea/vomiting was observed in five patients
(10%). Diarrhea and alopecia were mild. Grade 1
local vasculitis along side injected vein due to vi-
norelbine was observed in two patients (4%). Mod-
erate deterioration in PS (grade 3) was observed in
eight patients (16%). Details on adverse effects are
listed in Table 3.

Four patients discontinued treatment because of
adverse events. One patfent developed a serious
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Table 3 Hematologic and nonhemologic toxicity

Toxicity National Cancer Institute Common Toxicity Criteria

Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%)
WBC 6(12) 16 (32) 19 (38) 3(6)
Neutrophit 8 (16) 4 (8) 13 (26) 20 {40)
Hemoglobin 30 (60) 11 (22) 7 (14) 1(2)
Platelet 24 (48) 3 (6) 1(2) 0
GOT/GPT 18 (36) 16 (32) 4 (8) 0
Creatinine 2(4) 0 0 0
Nausea 3 (16) 7 (14) 5 (10) 0
Yomiting 5 (10) 5 (10) 0 0
Delayed vomiting 1(2) 0 0 0
Diarrhea 4 (8) 3(6) 0 0
Alopecia 18 (36) 1(2) 0 0
Fever 17 (34) 2 (4) 0 0
Infection 6 (12) 4(8) 5 (10)
Dyspnea 5 (10) 6 (12) 0 0
Skin eruption 0 3(6) 1(2) 0
Neuropathy 2 (4) 0 0 0
Vasculitis 2(4) 0 0 0
Performance status 21 (42) 4(8) 8 (16) 0

allergic reaction that was treated with antihis-
tamines and corticosteroids. One patient devel-
oped grade 3 skin eruption that was successfully
treated. One patient developed grade 2 transami-
nase elevation that was reversible, The fourth pa-
tient developed empyema after the first course of
treatment and was successfully treated with chest
tube drainage and appropriate antibiotics. There
were no treatment-related deaths.

3.2. Second-line therapy

Of 12 patients in stage 1B, 5 were treated
with platinum-based chemotherapy after the
gemcitabine—vinorelbine regimen. Three patients
were treated with thoracic radiotherapy for symp-
tom palliation. Three patients received only best

Survival Rate

{N=50}

B
6
471 Overal median sunival time=13.9 mo
2
0
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(a) Month

supportive therapy. One patient received surgery of
the primary tumor. Of thirty-eight patients in stage
IV, 28 were treated with systemic chemotherapy;
17 received platinum plus taxen; 3 received further
courses of gemcitabine plus vinorelbine; 4 received
taxen alone; and 4 received platinum-based com-
bination regimen without taxen. Eight patients re-
ceived only best supportive therapy. Two patients
were treated with thoracic radiotherapy.

3.3. Survival

The median time to progression of 34 patients
was 4.1 months (range, 0.1 to >13.7 months),
The overall median survival time (MST) was 13.9
months (range, 2.4 to >16.2 months) with a me-
dian follow-up time of 13.9 months (Fig. 1a). The
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median survival time for stage HIB was >14.5
months, and for stage IV, it was 12.7 months
(Fig. 1b). The overall estimated 1-year survival
rate was 55.4%. The estimated 1-year survival rate
for stages IIIB and IV was 66 and 53%, respectively.

4. Discussion

The 1-year survival for patients with advanced
NSCLC has increased from as low as 10—40% over
the last two decades when patients are treated
with cisplatin-based combination chemother-
apy. Meta-analysis of multiple trials comparing
chemotherapy to best supportive care proved that
the cisplatin-based therapy improved the survival
of these patients, although the benefits were mod-
est [1—4]. On average, the median survival of the
cisplatin-treated patients improved by 10 weeks,
and the 1-year survival rate improved by 10%.
Despite these data, some medical oncologists re-
main skeptical and do not routinely treat advanced
NSCLC with cisplatin-based chemotherapy. This re-
luctance can be explained partly by the inherent
toxicity of the chemotherapy regimens and per-
ceived negative effect on quality of life. Recently
it has been shown that new chemotherapeutic
agents such as CTP-11, docetaxel, paclitaxel, gem-
citabine, and vinorelbine result in improvement in
response rates with an increase in 1- and 2-year
survivors [5]. In addition to their antitumor activ-
ity, these agents are less toxic than cisplatin in
terms of nausea, vomiting, ototoxity, and general
malaise, and their use does not require a large
amount of fluid to prevent renal impairment.

The present report describes the phase Il trial
combining gemcitabine and vinorelbine in the
treatment of chemo-naive patients with advanced
NSCLC, There are at least five phase Il trials (results
in full paper) in which gemcitabine and vinorelbine
treatment has been given to chemo-naive patients
with advanced NSCLC. The observed respense rate
of 18% in our study was not better than that re-
ported in other gemcitabine—vinorelbine regimens
for advanced NSCLC, which have shown responses
ranging from 25 to 72.5% [16—20]. It should be
noted, however, that not only the dosage of gem-
citabine and vinorelbine but also the timing of
the drug administration was variable from study
to study. The gemcitabine and vinorelbine dose
intensity attained in the present study was 667
and 16.7mg/m? per week, respectively. The pro-
jected gemcitabine and vinorelbine dose intensity
in other studies was 600—830 and 15—20mg/m?
per week, respectively. Chen et al reported the
highest response rate of 72.5% and median sur-

vival time of 11 months [18]. The treatment in
their study consisted of vinorelbine 20mg/m?
and gemcitabine 800mg/m? on days 1, 8, and
15 every 4 weels. The higher response may be
partly attributed to the larger number of stage
B patients (45%) included in their study com-
pared to ours (stage WIB, 24%). The other reason
may be due to the difference of median number
of treatment courses (three—six courses in other
studies versus two courses in ours), since some
patients achieved PR only after three courses of
chemotherapy.

As far as MST is concerned, the MST of 13.9
months and the 1-year survival rate of 55.4%
in our trial are superior to other established
cisplatin-based regimens and are very encouraging
in the context of advanced NSCLC [7-9,12,13].
This is particularly true for patients with stage
IV, who had a MST of 12.7 months and a 1-year
survival rate of 53%. The reported MST of other
gemcitabine—vinorelbine regimens in phase | stud-
ies for advanced NSCLC ranged from 8 to 12.6
months and a 1-year survival rate of 30—48.1%
[16,20]. There are at least three reasons why pa-
tients in our study had a good MST and a favorable
1-year survival rate. First of all, all our patients had
an initial good PS, 0 or 1, The second reason is that
only a limited number of patients (16%) deterio-
rated in their PS to grade 3 after chemotherapy, and
most of the patients could receive platinum-based
combination chemotherapy when they could not at-
tain an objective response. Finally, 24% of patients
received docetaxel as a second-line chemotherapy.
Docetaxel has recently been demonstrated to be
not only effective in first-line use but also to have
considerable activity when used for second-line
therapy [21,22].

Feliu et al. conducted a phase Il study of a
gemcitabine—vinorelbine regimen in NSCLC pa-
tients age 70 years or older or patients who
cannot receive cisplatin [17]. Treatment com-
prised of vinorelbine, 25mg/m? plus gemcitabine,
1000mg/m?, both on days 1, 8, and 15 every
28 days. Forty-nine patients were included, 38
of whom were age 70 years or older and 11 of
whom were less than 70 years old but who had
some contraindication to receiving cisplatin. The
overall response rate was 26%, and the 1-year
survival rate was 33%. They concluded that the
gemcitabine—vinorelbine combination was moder-
ately active and well tolerated except in patients
age 75 years or older, Recently two randomized
studies comparing a gemcitabine—vinorelbine com-
bination to single-agent gemcitabine or vinorelbine
has been reported in an elderly population with
NSCLC. An improved survival with gemcitabine plus
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vinorelbine regimen over vincrelbine alone and im-
provement in some tumor-related symptoms was
reported in one study [23]. However this was not
confirmed by the other larger randomized phase [lI
study, which demonstrated that single-agent ther-
apy is at least as good as combination therapy in
terms of survival [24]. Therefore, additional com-
parative studies comparing nonplatinum-containing
doublets chemotherapy to single-agent chemother-
apy are needed to determine the most appropriate
chemotherapy regimen in terms of tolerability,
quality of life, and cost-effectiveness, especially
for elderly patients. However, these data as a
whole demonstrated that nonplatinum doublets
combination chemotherapy with gemcitabine and
vinorethine is active and well tolerated in the el-
derly patients.

The toxicity of the current regimen was mod-
est and easily managed. Myelosuppression was the
main adverse effect, with grade 3 or 4 neutropenia
of 66%. However, neither treatment-related deaths
nor serious infection occurred, and patients recav-
ered rapidly from neutropenia. Grade 2 or 3 eleva-
tion of serum transaminase was noted in 40% of pa-
tients, with no significant morbidity. The majority
of our patients did not have any nausea or vomiting,
and few patients suffered from alopecia. Only two
patients (4%) suffered from grade 1 neuropathy, and
very few patients developed vasculitis. In general,
toxicity induced by this nonplatinum-containing
doublets regimen was well tolerated and less toxic
than cisplatin-containing regimens.

In conclusion, the combination of gemcitabine
and vinorelbine {s active and well tolerated in the
treatment of advanced NSCLC. The randomized
comparison with platinum-containing regimens is
deserved, with particular interest not only in clini-
cal response but also in quality of life and toxicity
profile.
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Randomised phase Il study of docetaxel/cisplatin vs docetaxel/

Irinotecan in advanced non-small-cell lung cancer: a West Japan
Thoracic Oncology Group Study (W]TOG9803)

N Yamamoto™', M Fukuoka', $-1 Negoro', Ik Nakagawa', H Saito', K Matsui', M Kawahara', H Senba',
Y Takada', § Kudoh', T Nakano', N Katakami', T Sugiura', T Hoso' and Y Ariyoshi* for the West Japan
Thoracic Oncology Group

'Department of Medical Oncology, Kinki University School of Medicine, 377-2 Ohnohigashi, Osakasayama, Osaka 589-851 1, japon

Docetaxel plus cisplatin and docetaxel plus innotecan are active and well-tolerated chemotherapy regimens for advanced non-small-
cell lung cancer (NSCLC). A randomised phase I} study compared their efficacy and toxicity in 108 patients with stage Hib/IvV NSCLC,
who were randomised to receive docetaxel 60 mgm™2 and cisplatin 80 mgm™2 on day | (DC; n= 51}, or docetaxel 60mgm=2 on
day 8 and irinotecan 60mgm™2 on day | and 8§ (DI n="57) every 3 weeks, Response rates were 37% for DC and 32% for DI
patients, Median survival times and I- and 2-year survival rates were 50 weeks (35% confidence interval: 34 -78 weeks), 47 and 25%
for DC, and 46 weeks (95% confidence interval: 37-54 weeks), 40 and 8% for DI, respectively. The progression-free survival time
was 20 weeks (95% confidence interval 14-25 weeks) with DC and 18 (95% confidence interval 12—22 weeks) with DI,
Significantly more DI than DC patients had grade 4 leucopenia and neutropenia (P<0.01}; more DC patients had grade =2
thrombacytopenia (P < 0.01). Nausea and vomiting was more pronounced with DC (P <0.01); diarrhoea was more common with DI
(P =0.01). Three treatment-related deaths occurred in DC patients. In conclusion, although the DI and DC regimens had different

toxicity profiles, there was no significant difference in survival.

© 2004 Cancer Research UK

Unfortunately, non-small-cell lung cancer (NSCLC) is a member of
the group of neoplastic diseases that is relatively chemoresistant.
Recent meta-analyses show that cisplatin-based chemotherapy
improves survival (Non-Small Cell Lung Cancer Collaborative
Group, 1995), and it is considered a standard treatment for
NSCLC, Most cisplatin-based regimens have substantial toxicities
that require close monitoring and supportive care. Thus, there is a
need to develop active and less toxic chemotherapy regimens that
include new active compounds with novel mechanisms of action.

In the 1990s, several new, active therapies with single-agent
response rates of 15-30% became available for NSCLC, including
irinotecan, docetaxel, paclitaxel, vinorelbine, and gemcitabine.
Because irinotecan and docetaxel were approved for NSCLC earlier
than the other drugs in Japan, development of regimens containing
irinotecan or docetaxel is more advanced. Docetaxel 60mgm™
showed good antitumour activity against advanced NSCLC
(Kunitoh et al, 1996), and the combination of docetaxel plus
cisplatin (DC) is one of the most effective regimens for advanced
NSCLC (Rodriguez et al, 2001; Schiller et al, 2002), Studies in
Japan included a phase II study in which DC yielded a response
rate of 42% (Okamoto et al, 2002), and a phase III study in which
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Cancer Center Hospital, 1007 Shimonagakube, Nagaizumi-cho, Sunto-
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DC was associated with better survival than the vindesine and
cisplatin {VC) combination {Kubota et al, 2002).

Irinotecan demonstrated activity similar to that of VC in stage
IIIb/1V NSCLC (Negoro et al, 2003), and significant longer overall
survival time than VC in stage IV NSCLC (Fukuocka et al, 2000).
We reported a phase I study of docetaxel plus irinotecan {DI) in
patients with advanced NSCLC, in which a promising response rate
of 48% and the median survival time of 48 weeks were achieved
with acceptable toxicities (Masuda et al, 2000). Thus, DI appeared
to be a promising non-cisplatin-containing regimen.

Based on the above findings, we conducted a randomised trial of
DC vs DI in patients with advanced NSCLC to compare the
respective response rates, survival data, and toxicity prefiles of the
two regimens. This was a multicentred phase II study.

PATIENTS AND METHODS

Patients

Patients enrolled in this trial had histologically or cytologically
confirmed stage IIIb or IV NSCLC. Patients with stage HIb disease
who were not candidates for thoracic radiation and patients with
stage 1V disease were eligible if they had not received previous
therapy, had measurable disease, and had a life expectancy of at
least 3 months, Additional entry criteria were age >20 years,
performance status of 0 or 1 on the Eastern Cooperative Oncology
Group (ECOG) scale, adequate bone marrow function (leucocyte
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count 4000-12000 ¢17%, haemoglobin concentration >9.5gdl™
platelet count >100000x17"), kidney function {creatinine <
upper Limit of normal, 24-h creatinine clearance >60 mlmin~"),
liver function (aspartate aminotransferase {AST) and alanine
aminotransferase (ALT) 2.0 times the upper limit of normal,
total bilirubin < 1.5mgdl™"), and pulmonary function (PaO,= 60
torr). Patients with active concomitant or a recent (<3 years)
history of any malignancy, symptomatic brain metastases, past
history of drug allergy reactions, complication by interstitial
pneumonia, watery diarrhoea, ileus, treatment with nonsteroidal
anti-inflammatory drugs, or other serious complications, such as
uncontrolled angina pectoris, myocardial infarction within 3
months, heart failure, uncontrolled diabetes mellitus or hyperten-
sion, massive pleural effusion or ascites, or serious active infection
were excluded, All patients gave written informed consent, and the
institutional review board for human experimentation approved
the protocol.

Study evaluations

Pretreatment studies included a complete medical history and
physical examination, chest X-ray, electrocardiography, computed
tomography (CT) scan of the brain and chest, CT or ultrasound
examination of the abdomen, and bone scintigraphy. Blood and
blood chemistry studies included complete blood cell count, liver
function test, serum electrolytes, serum creatinine, and blood urea
nitrogen. Chest X-ray, blood and blood chemistry analyses, and
urinalysis were repeated weekly.

Randomisation and treatment schedule

Patients were randomly assigned to receive the DC regimen or the
DI regimen by a minimisation method using stage (IIIB/IV) and
treatment institution. The DC regimen was consisting of docetaxel
60 mgm™2 on day 1 and cisplatin 80 mgm™2 on day 1, and the DI
regimen was consisting of docetaxel 60mg m™? as a 60-min
intravenous infusion on day 8 and irinotecan 60 mgm™2 as a 90-
min intravenous infusion on days 1 and 8 (Figure 1). Both
regimens were repeated every 3 weeks. Participating researchers at
each institution decided the amount of fluid replacement and the
type of antiemetic therapy to administer, Standard antiemetic
treatment in the DC arm consisted of 5-HT, receptor antagonist
plus 16 mg dexamethasone intravenously on day 1, before cisplatin
administration. In the DI arm, standard antiemetic treatment
consisted of 5-HT; receptor antagonist intravenously before
chemotherapy administration on days 1 and 8. Patients received
at least two treatment cycles, and those with a complete or partia!

] DC arm: docetaxel/cisplatin

A Day 1 8 15 22 29
n Docetaxel 60 mgm™> @ ®

g Cisplatin 80 mg m™* A A

m
i

: DI arm: docetaxelirinotecan
t Day 1 8 15 22 29
é Docetaxel 60 mg m™2 [ ] L ]
n Ifinotecan 60 mg m™> A A A A

*Stage lllb vs IV
« Institution

Figure | Treatment schema: after stratification by stage and institution,
enrofled patients were randomly zllocated to receive docetaxel plus
cisplatin (DC) or docetaxel plus irinotecan (D),
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response after two cycles had treatment continued until there was
evidence of disease progression, intolerable toxicity, or patient
refusal.

Dose modifications

Toxicity assessment was based on the National Cancer Institute-
Common Toxicity Criteria version 2.0, Dose levels and treatment
schedule were modified to avoid severe adverse effects. Patients
receiving DI had the day-8 docetaxel and irinotecan doses
postponed to day 15 if any of the following toxicities was present
on day & leucocyte count <3000u1"', platelet count
<100000 17" diarrhoea consisting of bloody or watery stools,
or increased to two or more diarrhoea within 24 h, abdominal pain
rated mild or worse, hepatic toxicity > grade 3, or fever >38°C. If
these toxicities occurred on day 15 after skipping the day-8
treatment, DI was stopped in that course.

Patients could receive the next treatment course only if the
following criteria were met: leucocyte count 24000 u1™", platelet
count 100000 ul~' AST/ALT <2.0 times the upper limit of
normal, total bilirubin €1.5mgdl™' serum creatinine < the
upper limit of normal, ECOG P$<2, neurotoxicity <grade 1, no
diarrhoea or oedema. However, if more than 6 weeks passed before
these criteria were satisfied, the patient was removed from the
study.

Dose modification criteria for each drug are shown in Table 1. If
during the previous course, grade 4 leucopenia, grade 4
neutropenia lasting >3 days, or grade 4 thrombocytopenia had
occurred, doses of all drugs were reduced by 10mgm™“ Doses of
both cisplatin and docetaxel were reduced by 10mgm™ in
subsequent cycles if chemotherapy induced grade >2 neurotoxi-
city. Moreover, dose of docetaxel was reduced by 10mgm™ if
grade 2 hepatic toxicity or grade >3 stomatitis had occurred.
Dose of cisplatin was reduced by 20/mg/m? if grade >2 renal
toxicity occurred. Dose of irinotecan was reduced by Smgm™? if
grade 22 hepatic toxicity had occurred and by 10 mg m™? if grade
=2 diarrhoea or cancellation of day-8 treatment had occurred.

Evaluation of response and survival

Tumour response was classified according to World Health
Organization (WHO) criteria (World Health Organization, 1979}.
Complete response was defined as complete disappearance of all
measurable and assessable disease for at least 4 weeks, Partial
response was & = 50% decrease in the sum of the products of the
two IL largest perpendicular diameters of all measurable tumours
lasting at least 4 weeks and without appearance of any new lesions.
No change was defined as a <50% decrease or a <25% increase
of tumor lesions for at least 4 weeks with no new lesions.

Table | Dose modification criteria
Decrease in  Decrease in  Decrease in
docetaxel cisplatin «<irinotecan
Toxicities in previous dose dose dose
cycle (mgim™) {mgim™7) (mgim~?)
Grade 4 neutropenia lasting 10 10 10
23 days, leucopenia or
thrombogytopenia
Grade 22 neurotoxicity 10 10 —
Grade 22 renal toxicity — 20 —
Grade 22 hepatic toxicity 10 — 5
Grade 23 stomatitis 10 — -—
Grade =2 diarrhoea — — 10
Cancellation of day-8 - — 10

treatment

© 2004 Cancer Research UK
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Progressive disease was defined as development of new-lesions or
a 25% increase in the sum of the products of the two largest
perpendicular diameters of all measurable tumors. Duration of
response in patients who achieved complete or partial response
was measured from the start of treatment to the date of disease
progression.

Statistical methods

Results of this study were evaluated to determine whether the
docetaxel plus irinotecan combination warranted further assess-
ment in a phase IIT trial. Thus, this study was designed to conduct
two randomised phase II studies concurrently. We calculated the
number of patients required for each of the two studies based on
the Fleming's single-stage procedure {Fleming, 1982). In both
studies, we set response rates of 40% as target activity level and
20% as the lowest level of interest with a power of 0.9 at a one-
sided significance level of 0.05. As a result, a total of 100 qualified
patients were to be enrolled, with 50 patients in each treatment
arm. The primary objective was to estimate the response rate to
both regimens, particularly to irinotecan plus docetaxel.

Overall survival and progression-free survival were analysed by
the Kaplan-Meier method. The overall survival was measured
from study entry to death. The progression-free survival was
measured from study entry until the day of the first evidence of
disease progression. If the disease had not progressed by the time
of this analysis, progression-free survival was considered censored
at the time of the analysis. All comparisons between patient
characteristics, response rates, and toxicity incidences were
performed by Pearson’s y* contingency table analysis.

RESULTS

Patient characteristics

From October 1998 to August 1999, 108 patients were assigned to
receive DC (n==51) or DI (n=57). Baseline patient characteristics
according to treatment arm are shown in Table 2. Patients were
well balanced between the two treatment arms in terms of gender,
age, performance status, disease stage, and histologic subtypes.
There were 23% stage Illb patients and 74% had adenocarcinoma.
All patients were included in the survival evaluation, and all were
assessable for antitumor efficacy and toxicity.

Treatment delivery

Patients in both treatment arms received a median of two
treatment courses. Two or more courses were delivered to 72.5
and 71.9%, and four courses to 17.6 and 19.1% of patients in the

Table 2 Baseline patient characteristics

Docetaxe!/ Docetaxel/
cisplatin irinotecan 12 text

No. of patients 5l 57
Gender Male/fernale 3N4 38/19 P=0537
Age (years) Median 62 &0

Range 39-74 42-77
PS 0/ 15/36 15/42 £=0830
Histology Adenocarcinoma 36 44 P=0.520

Squamous cell 13 9

carcinomna

Others 2 4
Disease stage oAy 11/40 14/43 P =0820
Brain metastasis  (+)/(—) 4/47 1 1/46 P=0.085

P5 = performance status.

© 2004 Cancer Research UK
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DC and DI arms, respectively. Differences between arms in the
number of chemotherapy courses administered were not statisti-
cally significant.

Response to treatment and survival

There were no complete responses, In the DC arm, 19 patients had
partial responses for an overall response rate of 37% (Table 3).
Among DI patients, 18 had partial responses for an overall
response rate of 32%. The difference in response rate between
arms was not significant (P = 0.55), Progressive disease was noted
in twice as many DI (25%) than DC (12%) patients, Early deaths
within 3 months of treatment initiation occurred in 10% (n =5) of
DC and 5% {n =3) of DI patients. The early deaths were treatment-
related (three patients, all in the DC arm) or due to discase
progression {five patients).

Overall and progression-free survival curves for the two
treatment arms are shown in Figures 2 and 3, The median
progression-free survival time was 20 weeks {25% confidence
interval: 14 -25 weeks) in the DC arm vs 18 weeks (95% confidence
interval: 12-22 weeks) in the DI arm. Median survival times, 1-
year survival rates, and 2-year survival rates were 50 weeks (95%
confidence interval 34 -78 weeks), 47 and 25%, respectively, in the
DC arm, and 46 weeks (95% confidence interval: 37 - 54 weeks), 40
and 18%, respectively, in the DI arm. No significant differences
were noted between groups in progression-free survival (P=0.33)
or overall survival (?=0.50), although there were trends toward
higher 1-year and 2-year survival rates in the DC,

Table 3 CQverall resporse to docetaxel/cisplatin {DC) or docetaxel/
irinotecan (DI} in patients with stages lIB/IV non-small-cell lung cancer

DC (n=51) DI (n=87)
Response No. pts No. pts
Complete response 0 0
Partial response 19 18
No change 23 25
Progressive disease 6 14
NE {TRD) 3 0
Response rate 37.3%* 31.6%*
95% Confidence intervals 24.1 -519% 19.9-45.2%

pis = patients: NE = not evaluable: TRD =treatment-related death. P = G:55.

1.0 4
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Figure 2 Overall survival according to treatment group, calculated by
Kaplan—Meier method. Median survival times were 50 weeks for DC

{docetaxel plus cisplatin) and 46 weeks for DI (docetaxel plus irinotecan).
P =0.50 between treatment groups.
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Figure 3 Progression-free survival according to treatment group,
calculated by Kaplan—Meier method. Median progression-free survival
tirnes were 20 weeks for DC (docetaxel plus cisplatin) and |8 weeks for DI
{docetaxel plus irinotecan). P =0.33 between treatment groups.

Table 4 Haematologic toxicity: maximum toxicity grade in any course

Docetaxel/
irinotecan (% pts)

Docetaxel/
cisplatin (% pts}

Toxicity/grade 2 3 4 2 3 4

Leucopenia” 3 43 4 26 40 16
Neutropenia” 10 31 43 4 px; 61
Anaemia 47 10 2 46 7 1]
Thrombacytopenia®* [¢] 4 0 0 0 0
Febrile neutropenia 20 28

pts = patients, 'P<0.0I for grade 4; P <00 for the sum of grades 2 and 3.

Second-line chemotherapy was administered to 61 patients
(24 DC and 37 DI patients), A total of 22 patients in the DI group
received cisplatin-based second-line chemotherapy and five had
partial responses to this treatment (overall response rate, 23%). In
particular, nine patients were subsequently treated with vinor-
elbine containing regimen and three patients had a partial
response. Only two patients in the DC group received an
irinotecan-containing regimen, one of whom had a partial
response. Concerning as second-line chest irradiation, 8 patients
in the DC group and 13 patients the DI group received.

Toxicity

Haematologic and nonhaematologic toxicities are listed in Tables 4
and 5 Grade 4 leucopenia and neutropenia occurred in a
significantly higher percentage of DI than DC patients {leucopenia
16 vs 4%, P<0.01; neutropenia 61 vs 43%, P <0.01). On the other
hand, there was a higher rate of grade =2 thrombocytopenia in
the DC than in the DI arm (14 vs 0%, P<c0.01). Rates of anaemia
(decrease in haemoglobin) and febrile neutropenia were similar in
both groups.

Nonhaematologic toxicities including grade >2 nausea (88 vs
51%, P<0.01), vomiting (39 vs 14%, P<0.01), and renal toxicity
(increased serum creatinine; 12 vs 2%, P <0.01) were significantly
more prevalent in the DC than in the DI arm, respectively. On the
other hand, grade 2 diarrhoea occurred significantly more often
in DI than in DC patients (24 vs 42%, P=0.01). Other
nonhaematologic toxicities, such as hepatic toxicity and peripheral
neuropathy, were mild and occurred with similar frequency in
both groups.
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Table 5 Nonhaematologic toxicity: maximum toxicity grade in any
course

Docetaxel/
irinotecan (% pts}

Docetaxel/
cisplatin (% pts)

Toxicity/grade 2 3 4 2 3 4
Diarrhoea” 18 6 0 26 12 4
Nausea” 53 33 0 33 18 0
Vomiting™ 33 2 4 14 0 0
Peripheral neuropathy 2 0 0 2 0 0
AST increase 8 2 2 7 4] 2
ALT increase 14 4 0 9 2 2
ALP increase 8 2 0 4 0 0
Creatinire increase” 10 0 2 0 0 2

pts = patients; AST =aspartate aminotransferase; ALT =alanine aminotransferase;
ALP = alkaline phosphatase. P <001 for the sum of grades 2, 3, and 4 "P=00| for
the sum of grades 2, 3, and 4.

There were three treatment-related deaths in the DC arm, which
were due to febrile neutropenia and sepsis (one of these patients
also developed perforation of the cesophagus). No treatment-
related deaths occurred in the DI arm. The difference in incidence
of treatment-related deaths was not significant,

DISCUSSION

Results of this randomised phase II study showed that the doublet
chemotherapy regimens DC and D] had comparable activity in
patients with advanced NSCLC. A primary goal of this study was to
determine whether the DI combination should be studied in the
phase II1 setting. Although there were no differences between DI
and DC-a third-generation cisplatin-containing regimen~in over-
all and progression-free survival, patients who received DI tended
to have lower l-year and 2-year survival rates. Furthermore,
overall toxicity was not reduced in the DI arm compared with the
DC arm, Leucopenia and neutropenia were the major toxicities in
both groups. As expected, emesis and renal toxicity were more
prevalent in patients receiving DC, and diarrhoea occurred more
frequently with DI,

Cisplatin has played a prominent role in the treatment of
NSCLC, despite a relatively unimpressive single-agent response
rate and a relatively severe toxicity profile. In 1995, the Non-Small
Cell Lung Cancer Collaborative Group published a pivotal meta-
analysis of chemotherapy in lung cancer and demonstrated the
advantage of cisplatin-based regimens over best supportive care
{Non-Srnall Cell Lung Cancer Collaborative Group, 1995). In the
1990s, third-generation chemotherapeutic agents, including pacli-
taxel, docetaxel, vinorelbine, gemcitabine and irinotecan, were
shown to have higher response rates often coupled with fewer
adverse effects (no renal toxicity, no massive dehydration, less
emesis, etc.) than cisplatin. For example, single-agent paclitaxel
{Ranson et al, 2000), docetaxel {Roszkowski et al, 2000), or
vinorelbine (The Elderly Lung Cancer Vinorelbine Italian Study
Group, 1999) significantly improved survival compared with best
supportive care in patients with advanced NSCLC. Studies of
single-agent gemcitabine (Perng ez al, 1397) or irinotecan (Negoro
et al, 2003) demonstrated a survival benefit comparable to that of
second-generation chemotherapy regimens {cisplatin plus vinde-
sine, cisplatin plus etoposide). Based on the above results, we
thought that combination chemotherapy consisting of third-
generation agents might improve outcome for patients with
advanced NSCLC,

Only one published study compared cisplatin-based and
noncisplatin-based regimens that included third-generation

® 2004 Cancer Research UK



ey

agents. Georgoulias et af (2001) conducted a randomised study of
cisplatin plus docetaxel {CD) vs gemcitabine plus docetaxel (GD)
in 441 advanced NSCLC patients. The noncisplatin regimen
provided a comparable response rate {CD 32.4%, GD 30.2%) and
median survival time {CD 10 months, GD 9.5 months) but with less
toxicity. The authors stated that the non-cisplatin GD regimen
would likely be more acceptable to patients based on convenience
of administration. However, several randomized trials reported at
recent international meetings showed slightly shorter survival
times with noncisplatin compared with cisplatin-based combina-
tions. Preliminary results of the EORTC-Lung Cancer Group phase
I1I study of cisplatin plus paclitaxel vs cisplatin plus gemcitabine vs
paclitaxel plus gemcitabine in 480 patients with advanced NSCLC
revealed superior overall survival and progression-free survival
with the cisplatin-based regimens {Van Meerbeeck et al, 2001).
Moreover, in a recent Italian- Canadian intergroup study of 501
patients comparing gemcitabine plus vinorelbine with cisplatin
plus vinorelbine or gemcitabine, the noncisplatin regimen
provided only short-term and sporadic advantages in some
quality-of-life components, but there were no significant differ-
ences in overall and progression-free survival (Gridelli et al, 2002).

The best known noncisplatin platinum-based chemotherapy
regimen is the paclitaxel plus carboplatin doublet. A Southwest
Oncology Group study compared vinorelbine plus cisplatin with
paclitaxel plus carboplatin. No differences in the overall survival or
quality of life were noted between the two treatment groups, but
toxicity rates were significantly lower in patients who received
paclitaxel plus carboplatin (Chen et al, 2002). Results of a recent
ECOG randomised phase III trial evaluating four platinum-based
chemotherapy regimens showed no significant differences in the
overall survival, while the paclitaxel plus carboplatin combination
was less toxic than cisplatin-based chemotherapy (Schiller et al,
2002). Based on these findings, the paclitaxel plus carboplatin
regimen is considered a standard therapy for previously untreated
patients with advanced NSCLC, with activity comparable to that of
cisplatin-based regimens and better tolerability.

The utility of doublet regimens containing third-generation
chemotherapeutic agents for advanced NSCLC thus needs to be
evaluated against the paclitaxel plus carboplatin combination, and
several such studies were reported or are ongoing. The Hellenic
Cooperative Oncology Group is conducting a phase 11l randomised
study of paclitaxel plus carboplatin vs paclitaxel plus gemcitabine,
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and final results indicate comparable activity, toxicity and total
cost of the two regimens in patients with inoperable NSCLC
(Kosmidis et al, 2002). The Taiwan group conducted a similar
study and found that paclitaxel plus carboplatin and paclitaxel plus
gemcitabine had similar efficacy in the treatment of NSCLC, but
that paclitaxel plus carboplatin was more cost-effective (Chen et al,
2002).

As mentioned in the introductory paragraphs, we conducted a
phase 1 study of docetaxel plus irinctecan (DI) in patients with
advanced NSCLC, and had a promising response rate of 48% and
median survival time of 48 weeks (Masuda et al, 2000). Although
we recommended docetaxel 50 mgm™2 on day 1 plus irinotecan
50 mg m~2 on days 1, 8, and 15 in the phase 1 study, more than half
of patients could not receive irinotecan on day 15 because of
haematologic toxicities. Accordingly, the day-15 irinotecan dose
was omitted and the day-2 docetaxel dose moved to day 8 and
increased from 50 to 60 mgm™? in this randomised phase 11 trial.

It has been reported that second-line chemotherapy compared
with best supportive care may increase the overall survival in
patients with advanced NSCLC, and more studies in this regard are
needed. In a recent study in which patients received cisplatin-
based chemotherapy followed by docetaxel or supportive care
alone, the median survival was significantly longer in the
docetaxel-treated patients (Shepherd et al, 2000). In our study,
52% of patients were treated with second-line chemotherapy. Of
these, 19 (33%) DI patients received cisplatin-based second-line
chemotherapy, five of whom (26%) responded. Thus, cisplatin-
based chemotherapy is capable of exerting antitumour activity in
patients who have relapsed after having received noncisplatin-
containing regimens.

Only two patients in the DC group received an irinotecan-
containing regimen, one of whom had a partial response. As there
were only two patients, we cannot judge whether irinotecan-
containing regimen is effective for the patients after having
received cisplatin-containing regimen.

In conclusion, docetaxel plus irinotecan combinations may be
reasonable treatment options for NSCLC patients who cannot
tolerate cisplatin. However, as there was no significant difference
in the overall survival and no reduction in overall toxicity, DI has
not improved on results obtained with DC. Thus, we will not select
docetaxel/irinotecan as the experimental regimen in the next phase
111 study of first-line treatment of advanced NSCLC.
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Phase |-Il study of innotecan (CPT-11) plus nedaplatin (254-S)
with recombinant human granulocyte colony-stimulating factor
support in patients with advanced or recurrent cervical cancer

H Tsuda®™'?, Y Hashiguchi'?, § Nishimura', M Miyama!, $ Nakata', N Kawamura' and $ Negoro?

! Department of Obstetrics and Gynecology, 2-13-22, Miyakojimohondor Miyakejimo, Osako 534-G021, Japan; 2Department of Clinical Oncology,
Osaka City General Hospital, 2-13-22, Mivakejimahondori Miyakajima, Osaka 534-0021, jopon

Combination chemotherapy with irinotecan (CPT-11} and platinum compounds is effective for treating cervical cancer. Nedaplatin
{254-5) is a new cisplatin analogue that achieves a high response rate (53%) in patients with primary cervical cancer. We performed a
phase |-l study of combination chermotherapy with CPT-11 plus 254-5 for advanced or recurrent cervical cancer. The inclusion
criteria were stage [V disease or recurrence. CPT-11 and 254-5 were administered intravenously on day |, while rhG-CSF (50 pg)
was given on days 3— | 2. This regimen was repeated after 4 weeks. Dose escalation was carried out in tandemn (CPT-11/254-5: 50/70,
50/80, and 60/80 mgm™2). A total of 27 patients (stage IV = seven, recurrence = 20) were enrolled. The phase | study enrolled eight
patients. At dose levels | and 2, no dose-limiting toxicities were observed. At dose level 3, the first two patients developed DLTs.
The maximum tolerated dose of CPT-11 and 254-5 was 60 and 80 mgm™2, respectively, and the recommended doses were 50 and
80 mgm™2 Grade 3/4 haematologic toxicity occurred in 67% in phase Il study, but there were no grade 3 nonhaematologic toxicities
except fot nausea or lethargy. In all 27 patients, there were two complete responses (7%) and 14 Partial responses (52%), for an
overall response rate of 59% (5% confidence interval: 39—78%). Among the |2 responders with recurrent disease, the median time
to progression and median survival were 161 days (range: 61711 days) and 415 days (range: 74-801 days). This new regimen is

promising for cervical cancer.
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Cancer of the uterine cervix is one of the most common
malignancies ameng women and remains the leading female
malignancy in developing countries {(Thigpen et al, 1994). In 1999,
about 6500 patients developed cervical cancer in Japan {(Sekiya,
2002). In the USA, approximately 13000 patients developed
cervical cancer in 2000 (Robert et al, 2001). This tumour is
usually radiosensitive and highly curable at an early stage. For
patients with stage IV disease or with recurrence after radio-
therapy, however, the prognosis is still dismal (Thigpen et al,
1995). In such patients, most of the active chemotherapy agents
achieve overall response rates of 20-35% when given as
monotherapy, with a median response duration of 3-6 months
and a survival time of 5-9 months (Thigpen et al, 1981; McGuire
et al, 1996). Many combination chemotherapy regimens have also
been explored during the last two decades. High response rates
have been obtained in some studies, but it is difficult to assess the
relative merits of the various regimens because of differences in
patient selection (Buxton et al, 1989; Papadimitriou et al, 1999).
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Nedaplatin (254-5) is a new cisplatin analogue with the same
carrier ligands of ammine as cisplatin but has a different leaving
group, a five-membered ring structure in which glycolate is bound
to the platinum jen as a bidentate ligand {Figure 1), This product
has an approximately 10 times higher water solubility than
cisplatin and, unlike cisplatin, shows very limited binding to
plasma protein (Sugeno et al, 1991). The plasma concentration
profile of unbound platinum after 254-S infusion has been
reported to be similar to that of total platinum, and the protein
binding of 254-S to be lower than that of CDDP {Ota et al, 1994).
Nedaplatin has a short elimination half-life and a phamacokinetic
profile similar to that of CBDCA (Sasaki ef al, 1989). Nephrotoxi-
city and gastrointestinal toxicity often limits the clinical use of
antitumour agents such as CDDP, but 254-S causes less
nephrotoxicity and gastrointestinal toxicity than CDDP, although
its haematological toxicity can be a limiting factor at high dosage,
as found with CBDCA (Kameyama et al, 1990; Ota et al, 1992;
Suzumura et al, 1989). The dose-limiting toxicity (DLT) of 254-S is
myelosuppression, especially thrombocytopenia. In the Phase Il
studies, 254-5 monotherapy generated a 46.3% response rate
against cervical cancer, especially 53.1% in patients with squamous
cell carcinoma (Kato et al, 1992).

Irinotecan hydrochloride (CPT-11) is a semisynthetic derivative
of camptothecin, an alkaloid contained in plants such as
Camptotheca acuminate (Nitta et al, 1987). Irinotecan inhibits
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Figure 1 Structure of nedaplatin.

the activity of DNA topoisomerase I, which is necessary for
replication of DNA. Several phase II studies have shown that CPT-
11 is active against cervical cancer, and activity of CPT-11
monotherapy against recurrent or refractory cervical cancer was
revealed in phase II studies performed by the Japan CPT-11 Study
Group (24% response rate} and the MD Anderson Cancer Center
(21% response rate) (Takeuchi et al, 1991; Verschraegen et al,
1997). However, a pilot study of CPT-11 in patients with platinum-
resistant squamous cell carcinoma failed to show any tumour
response (Ivrin et al, 1998).

Kanazawa et al (2001) reported that the combination of 254-S
and CPT-11 showed marked synergistic activity against SBC-3 and
PC-14 lung cancer cell lines. This synergistic effect was dependent
on the treatment schedule and was produced by concurrent
exposure to 254-S and CPT-11. They analysed the mechanism of
synergy and demonstrated that the topoisomerase [ inhibitory
effect of CPT-11 was enhanced 10-fold in the presence of 254-5.
Based on these findings, the combination of 254-§ and CPT-11 may
well be clinically useful, Machida et al (2003) performed a phase 1
study of chemotherapy using CPT-11 plus 254-§ for advanced or
recurrent cervical cancer. They concluded that the DLT was
neutropenia, and their recommended doses of CPT-11 {days 1, 8,
and 15) and 254-5 (day 1} were 50 and 60 mgm™2, respectively.
Recombinant human granulocyte colony-stimulating factor (rhG-
CSF) can activate haematopoiesis and thus prevent chemotherapy-
induced neutropenia or accelerate recovery from this complica-
tion, allowing patients to receive full per protocol doses of
anticancer drugs. The G-CSF was expected to increase the dose
intensity of combination chemotherapy with 254-S plus CPT-11.

Accordingly, we performed a phase 1-11 study of CPT-11 plus
254-3 with thG-CSF support in patients with advanced or recurrent
cervical cancer.

MATERIALS AND METHODS

Patient selection

The chief eligibility criteria were as follows: (1) histologically
proven cervical cancer (stage IV or recurrent disease), (2) at least
one measurable tumour lesion documented radiographically, and
(3) an interval >4 weeks between the end of previous treatment
{(including radiotherapy) and this study. Other eligibility criteria
were an age <75 years, performance status {WHO) <2 and life
expectancy >3 months. Patients were also required to meet all of
the following laboratory criteriaz WBC count >3000mm™> or
absolute neutrophil count >1500mm™>, platelet count
= 100000 mm™?, serum transaminases <60IUml™?, total bilir-
ubin £1.5mgdl™, serum creatinine <1.5mgdl™", and blood urea
nitrogen <20 mgdl™', The nature and purpose of the study were
fully explained to each patient and all patients gave written
informed consent. The study was also approved by the institu-
tional review board of Osaka City General Hospital, Patients were
excluded for any of the following conditions: other cancer
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Table | Dose escalation schedule
Irinotecan Medaplatin
Dose level {mgm™) {mgm™%)
| 50 70
2 50 80
3 60 80

(metachronous or synchronous); concurrent infection; pre-exist-

ing diarthoea; intestinal paralysis or obstruction; interstitial F _ |

pneumonia or pulmonary fibrosis; massive ascites; pleural
effusion; uncontrolled diabetes; or a history of severe drug
hypersensitivity.

Treatment schedule

A 90-min intravenous infusion of CPT-11 {in 500ml of 0.9%
normal saline) was given on day 1, after which 254-$ (in 500 ml of
0.9% normal saline) was also administered intravenously over
90min, Then, patients received intravenous hydration with
1000 ml of 0.9% saline or 5% dextrose. All patients were treated
with a 5-HT3 receptor antagonist before administration of the
anticancer drugs. Recombinant human granulecyte colony-stimu-
lating factor (50 jtg) was given on days 3-12. Before starting the
next ¢ycle, it was confirmed that the leukocyte was 3000 uf™", the
neutrophil count was >15007", and the platelet count was
>1000007!, with no diarrhoea, and hepatorenal function
meeting the eligibility criteria. Treatment was repeated every 4
weeks for at least two cycles, unless the disease progressed.
Treatment was, generally, also stopped if the response was defined
as no change (NC) after two cycles. The doses of the two anticancer
agents were escalated in tandem, as shown in Table 1. Recombi-
nant human granulocyte colony-stimulating factor was also
administered when grade 4 neutropenia or grade 3 neutropenia
associated with infection occurred. Additionally, if the leukocyte
count was <1000 gl ™', neutrophil count was <500 ul™', or platelet
count was <25000 1~ during any cycle, the doses of CPT-11 and
254-5 were reduced by one level for the next cycle. Physical
examination, complete blood count, and biochemistry tests were
carried out weekly.

Evaluation of response and toxicity

Tumour response was evaluated according to World Health
Organization (WHOQ) criteria (WHO, 1979). Tumours were
measured using contrast-enhanced computed tomography (CT)
after two cycles of chemotherapy and also 1 month after the end of
the treatment. Computed tomography scans were subsequently
performed every 3 months for 2 years. The response was assessed
from the product of the two largest perpendicular diameters using
the following criteria: complete response (CR) was defined as the
disappearance of all detectable lesions with no new lesions for at
least 4 weeks; partial response (PR) was defined as >50%
reduction of the sum of the products of measurable lesions for
at least 4 weeks. Progressive disease (PD) was defined as a >25%
increase in the sum of the products of all measurable lesions,
reappearance of any lesion that had disappeared, or appearance of
a new lesion. No change was defined as any outcome that did not
qualify as response or progression. Measurements were performed
by an experienced radiologist who was blinded to patient
information. Patients were considered evaluable for response if
they received at least one full cycle of per protocol therapy.
Toxicity was evaluated by the Japan Clinical Oncology Group
(JCOG) criteria (Tobina et al, 1993}, Complete blood counts,
biochemistry tests, and liver function tests were performed weekly.
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Patients were considered evaluable for toxicity if they received at
least one full cycle according to the protocol. Dose-limiting toxicity
was defined as grade 4 haematologic toxicity (a leukocyte count
<1000217", neutrophil count <500z17", or platelet count
<25000 417", or grades 3-4 nonhaematologic toxicity (except
for alopecia, nausea, and vomiting) or failure to recover
sufficiently to start the second cycle within 6 weeks. At least three
assessable patients were treated at each dose level. If none of these
three patients experienced DLT, then the next dose level was
started. If one patient developed DLT, the cohort was expanded to
six patients. The maximum tolerated dose (MTD) was defined as
the dose level at which at least two out of three patients or three
out of six patients experienced DLT. The recommended dose (RD)
of 254-S and CPT-11 for the subsequent phase Il study was set at
one level below the MTD.

Statistical analysis

When the number of subjects required for a 95% confidence
interval {95% CI) of +20% was calculated by setting the expected
response rate as 35%, it was 22 subjects. Therefore, the target
number of subjects for this study was set as 22. Primary statistical
analysis consisted of estimation of the complete and partial
response rates. The response rate was calculated as the percentage
of complete plus partial responders relative to the total number of
assessable patients and 95% Cls for the response were computed
using the binomial distribution function,

RESULTS

Patient characteristics

A total of 27 patients were enrolled in this study between 10
January 1998 and | March 2003, Four patients were in stage IVA,
three patients were in stage IVB, and 20 patients had recurrent
cancer. Among those recurrent 20 patients, the duration from
primary therapy to recurrence was <1 year for 10 patients, from
=1 to <2 years for seven patients, and >2 years for three
patients. Their median age was 54 years (range: 32-67 years). In
all, 22 patients had a PS of 0, four had a P§ of 1, and one had a P§
of 2. A total of 20 patients had squamous cell carcinoma, four had
adenosquamous cell carcinoma, and three had adenocarcinoma.
Seven patients had no prior therapy, two had received chemo-
radiotherapy, five had undergone surgery, and 13 had received
both surgery and chemoradiation. The chemoradiotherapy con-
sisted of radiotherapy for whole pelivis and intravencus weekly
CDDP treatment (30 mg m ™~ week™') with or without brachyther-
apy. The tumour was located in the pelvic cavity in 11 cases, lung
in nine cases, liver in five cases, paraaortic lymph nodes in four

Table 3 Haematologic toxicity

cases, and Virchow’s node in one case, All patients were assessable
for toxicity and response. A total of 71 cycles of therapy were
administered. The clinical features of the patients are summarised
in Table 2. :

Toxicity

Phase I study The phase I study enrolled eight patients. At dose
levels 1 and 2, no DLTs were observed. At dose level 1, three
patients developed grade 3 neutropenia, while one out of three
patients had grade 3 neutropenia at dose level 2. At dose level 2,
one out of three patients only received one course because of PD.
At dose level three, the first two patients developed grade 4
neutropenia and one of them had febrile neutropenia for 4 days.
Both received rhG-CSF and one of them also received intravenous
antibiotics. None of the patients experienced nonhaematologic
DLTs. In five cases, treatment could be performed every 4 weeks,
but treatment delay occurred in two cases (3 days and 7 days),
Therefore, the MTD was set as 60 and 80 mgm™* for CPT-11 and
254-85, respectively, and the doses for the phase II study were set at
50 and 80 mgm™~ Toxicities are summarised in Tables 3 and 4.

Phase II study A total of 22 patients, including three patients
from the phase I study, were registered for the phase II study. In 7

Table 2 Characteristics of the eligible patients {(n=27)

Characteristic n

Age {years)
Median 54
Range

WHO PS
Q 2
1 4
2 |

FIGD stoge
VA, 4
VB 3
Recurrent 20

Site of recument
Inside radiation field 5
Qutside radiation field 2

Histology
Squamous cell carcinoma 20
Adenosquamous cell carcinoma 4
Adenocarginoma 3

Prior therapy
None
Chemoradiation
Surgery
Surgery plus chemoradiation

WO~

Leukopenia Neutropenia Anemia Thrombocytopenia
Dose level Gl G2 G} G4 GI G2 G3 G4 GI G2 G3 Gi G2 G3 G4  Grade 3/4 toxicity (%)
Phaose |
I (n=3) 0 0 3 0 0 | 2 0 0 | | I 0 0 0 100
2(n=3) 0 2 | v 0 2 I 0 | | 0 0 0 0 0 3
3(h=2) 0 o] | ! 0 0 ¢ 2 0 0 2 0 1] | 1 100
FPhase It
2 (cycles =50)* 6 19 18 | g 9 22 6 17 17 10 4 8 4 | 62°
| {cycles =8) 0 2 5 | 0 } 3 4 | 2 5 | 2 2 | 100
Total (cycles =58) 6 2t 23 2 9 0 25 10 I8 1% 15 5 10 6 2 &7

Three patients were from the phase | study.
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