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versus four-drug combinations showed severer
toxicity in the four-drug arm with no improvement
in survival.'? A regimen of cisplatin and etoposide
(PE) altermating with cyclophosphamide, doxoru-
bicin, and vincristine {CAV) every 10-11 days at
half the standard dose failed to reduce toxicity or
improve survival compared with the standard PE
alternating CAV regimen in a randomized trial.?°
Another randomized trial of cyclophosphamide,
etoposide, and vincristine (CEV) given as needed to
palliate symptoms, versus CEV given at fixed 3- to
4-week treatment intervals showed that patients
randomized to receive chemotherapy as needed
had a median interval between cycles of 5 weeks
and received only 50% as much total chemotherapy
as the patients randomized to the fixed schedule.
Although the median survival times were equiva-
lent between both arms, better symptomatic con-
trol was achieved with the fixed interval
treatment.?! Thus, these less intensive treatments
than the standard treatment are not less toxic or
useful for palliation.

The combination of carboplatin and etoposide
has been one of the most frequently evaluated
regimens in elderly patients with SCLC, and has
yielded a response rate of 70—90% and a median
survival of 8—10 months for ED and 12-15 months
for LD with acceptable toxicity in phase Il trials
(Table 5).223 Nodification of the carboplatin

~ dose based on creatinine clearance levels can be
especially useful in elderly patients, because many
of them have impaired renal function. As a result,
this two-drug combination periodically repeated
every 3- to 4-weeks has become standard treat-
ment in this patient population {Evidence level, II).

Treatment of elderly patients with
limited disease who are in good general
condition

A retrospective review of 1208 patients {including
398 SCLC patients, 107 patients more than 70 years
of age, 114 patients with PS 2 or higher, and 352
patients with body weight loss greater than 5%) in
six EORTC clinical trials (including three for NSCLC,
one for SCLC, and two for esophageal cancer)
showed that age did not influence the frequency or
severity of acute and delayed toxicity of thoracic
radiotherapy.?’ Retrospective subset analysis of
patients with limited SCLC who were treated with
concutent chemoradiotherapy in phase il trials
showed that 80% of the patients 70 years of age or
older completed the planned treatment, although
hematological toxicity was severer in the elderly

group than the younger group (Table 3).%'6 Only
patients with good general condition were included
in these trials; 90% had PS 0—1 and 82% had less
than 5% body weight loss in the one study,'® and
84% had PS 0—1 in the other.'> Thus, the standard
chemoradiotherapy can be given to elderly patients
in good general condition with PS 0—1, normal or-
gan function and no comorbidity (Evidence level,
I¥).

Treatment for unselected elderly
patients with limited disease

There are three phase Il trials of concurrent che-
moradiotherapy in this patient population. Al-
though the chemotherapy cycles in these trials
were reduced compared with the standard 4—6
cycles, the 5-year survival rates reached to 13-25%
with manageable toxicity (Table 6).28-*0 Thus, a
combination of full-dose thoracic radiotherapy and
two cycles of chemotherapy may be the optimal
treatment in unselected elderly patients with lim-
ited disease (Evidence level, ).

Discussion

it has been thought to be difficult to establish
standard treatments for elderly patients with
SCLC, because they form a heterogeneous popula-
tion in terms of general condition and treatment
outcome varies from report to report. However, by
classifying studies on the treatment of this popu-
lation into three types and characterizing subjects
included in the studies, relatively consistent results
were obtained. To select the optimal treatment for
elderly patients, two groups needed to be consid-
ered separately: elderly patients in good general
condition and all others. The former can be treated
with the same strategy as younger patients with
minor modifications, if any,

Among elderly patients, 30—50% have PS 2 or
higher, and 60—80% have complications in major
organs including the kidney, heart, and lung.t%-11
They have been treated with oral etoposide or
combination chemotherapy at decreased doses or
longer intervals. These less intensive treatments
than the standard treatment, however, were not
less toxic or useful for palliation in the elderly with
decreased activity. By contrast, two-drug combi-
nation chemotherapy, including a combination of
etoposide and carboplatin, produced response
rates (RRs) and median survival times (MSTs)
comparable to those of younger patients with
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acceptable toxicity in elderty patients. Carboplatin
is especially useful for the elderly, because it re-
quires only minimum hydration, its non-hemato-
logical toxicity is mild, and the dose can be
adjusted according to patient’s creatinine clear-
ance. Japanese Clinical Oncology Group (JCOG)
evaluated toxicity and efficacy of this method in a
phase I] study (JCOG9409), and showed that grade
4 neutropenia and thrombocytopenia were noted in
44% and 12% of patients, respectively, and that CR
and PR were obtained in 6% and 69%, respec-
tively,?® We started a large phase Il trial in 1997,
comparing etoposide (80 mg/m? days 1-3) and
carboplatin (AUC=5) with etoposide (the same
dose) and cisplatin (25 mg/m? days 1-3) in elderly
patients with SCLC {(JCOG 9702). Up to the present,
more than 200 patients were registered in this
study.

A recent phase Ill trial showed that a combina-
tion of cisplatin and irinotecan was superior to a
combination of cisplatin and etoposide in patients
with extensive SCLC, but only patients 70 years of
age or younger were included in this study.® In
addition, there is no clinical trial of irinotecan in
elderty patients with SCLC. Another anticancer
agent promising in the treatment of 5CLC is am-
rubicin, which yielded a response rate of 79% and
median survival time of 11 months in patients with
extensive SCLC.32 Further studies are necessary to
evaluate these new agents in the treatment of el-
derly patients with SCLC,

The chemoradiotherapy used in younger patients
may be too intensive for most elderly patients with
limited SCLC. One approach that avoids excessive
toxicity is to reduce the dose of the chemotherapy
or radiotherapy. A recent meta-analysis of che-
motherapy alone versus chemotherapy plus
radiotherapy in patients with timited SCLC dem-
onstrated survival benefit of radiotherapy added to
chemotherapy in patients less than 70 years of age,
but the benefit disappeared in the older patients.*
This finding indicates that the standard treatment
in this setting might be chemotherapy alone. The
currently available phase Il studies of treatment of
limited SCLC in the elderly, however, showed that
two. cycles of chemotherapy plus full-dose radio-
therapy produced long-term survivors with ac-
“ceptable toxicity.253% Thus, which modality should
be modified remains controversial, but reduced
cycles of chemotherapy combined with full-dose
radiotherapy appears to be the treatment of choice
at present.

The criteria for the classification of elderly pa-
tients into two groups in this review were based on
PS, function of major organs, and comorbidity.
However, they may be inadequate to evaluate this

heterogeneous elderly population. In future clini-
cal trals, it will be important to evaluate the in-
fluence of cancer treatment on the functional
status of the elderly. A comprehensive geriatric
assessment designed to improve the health care of
elderly people consists mainly of instruments for
evaluating activities of daily living, physical func-
tion, cognitive function, and emotional status.34 3
It has been used as a diagnostic tool to screen for
problems and to determine the needs of the geri-
atric population for in-home assistance, home-
health service, or hospital care, but it may be also
useful for our purpose.

In conclusion, although the evidence levels
based on clinical trials currently available are low,
it is possible to select the optimal treatment for
elderly patients with SCLC by dividing them into
patients in good and poor general condition.
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To determine the recommended phase Il dose of vinorelbine in
combination with cisplatin and thoracic radiotherapy (TRT) in pa-
tients with unresectable stage Il non-small cell lung cancer
{NSCLC), 18 patients received cisplatin {80 mg/m?) on day 1 and
vinorelbine {20 mg/m? in level 1, and 25 mg/m? in level 2) on
days 1 and 8 every 4 weeks for 4 cycles. TRT consisted of a single
dose of 2 Gy once daily for 3 weeks followed by a rest of 4 days,
and then the same TRT for 3 weeks to a total dose of 60 Gy, Fif-
teen (83%) patients received 60 Gy of TRT and 14 (78%) patients
received 4 cycles of chemotherapy. Ten (77%) of 13 patients at
level 1 and all § patients at leve! 2 developed grade 3-4 neutro-
penia. Four (31%) patients at level 1 and 3 (60%) patients at [evel
2 developed grade 3-4 infection. None developed zgrade 3
esophagitis or lung toxicity. Dose-limiting toxicity was noted in
33% of the patients in level 1 and in 60% of the patients in [evel
2. The overall response rate {95% confidence interval) was 83%
(59-96%} with 15 partial responses. The median survival time
was 30.4 months, and the 1-year, 2-year, and 3-year survival rates
were 72%, 61%, and 50%, respectively. In conclusion, the recom-
mended dose is the level 1 dose, and this regimen is feasible and
promising in patients with stage [l NSCLC, {Cancer 5ci 2004; 85:
691-695)

S tage HI locally advanced non-small cell lung cancer
{NSCLC) accounts for about 25% of a1l lung cancer cases.!
Successful treatment of this disease rests on the control of both
clinically apparent intrathoracic disease and occult systemic mi-
crometastases, and therefore a combination of systemic chemo-
therapy and thoracic radiotherapy is indicated in many patients
with good performance status and no pleural effusion.? Concur-
rent chemoradiotherapy is superior to the sequential approach,
as shown by recent phase III trials in unresectable stage III
NSCLC, in which the median survival time was 15.0 to 17.0
months in the concurrent arm and 13.3 to 14.6 months in the
sequential arm, although acute esophagitis was more severe in
the concurrent arm.3-9 Chemotherapy regimens combined with
simultaneous thoracic radiotherapy have consisted of cisplatin
plus etoposide and cisplatin plus vinca alkaloids,** and a com-
bination of cisplatin plus vindesine, with or without mitomycin,
has been widely used in Japan.3-®

Vinorelbine, a new semisynthetic vinca alkaloid with a sub-
stitution in the catharanthine ring, interacts with tubulin and mi-
crotubule-associated proteins in a manner different from the
older vinca alkaloids, and it more selectively depolymerizes mi-
crotubules in mitotic spindles,® Several randomized trials have
shown vinorelbine to be more active against advanced or meta-
static NSCLC than vindesine as a single agent or in combina-
tion with cisplatin.’®-'» Thus, incorporation of vinorelbine into
concurrent chemoradiotherapy instead of vindesine is an impor-
tant strategy for the treatment of locally advanced NSCLC. The

Sekine et al,

objective of this study was to determine the maximum tolerated
dose (MTD) and recommended dose of vinorelbine for phase II
studies in combination with cisplatin, with or without mitomy-
cin, and thoracic radiotherapy for patients with unresectable
stage III NSCLC. We planned to start with the cisplatin and vi-
norelbine combination and then add mitomycin.

Patients and Methods

Patient selection. The eligibility criteria were: histologically or
cytologically proven NSCLC; unresectable stage IIIA or IIIB
disease; no previous treatment, measurable disease; tumor
within an estimated irradiation field no larger than half the
hemithorax; age between 20 years and 74 years; Eastern Coop-
erative Oncology Group (ECOG) performance status 0 or 119;
adequate bone marrow function (12.0x10°/liter 2white blood
cell [WBC] count 24.0x10%/liter, nentrophil count 22.0x10%/
liter, hemoglobin 210.0 g/dl, and platelet count =100x10%/
liter), Yiver function (total bilirubin £1.5 mg/d] and transami-
nase <twice the upper limit of the normal value), and renal
function (serem creatinine £1.5 mg/dl and creatinine clearance
260 ml/min); and a PaO, of 70 Torr or more. Patients were ex-
cluded if they had malignant pleural or pericardial effusion, ac-
tive double cancer, a concomitant serious illness, such as
uncontrolled angina pectoris, myocardial infarction in the pre-
vious 3 months, heart failure, uncontrolled diabetes mellitus,
uncontrolled hypertension, interstitial pnevmonia or lung fibro-
sis identified by a chest X-ray, chronic obstructive lung disease,
infection or other diseases contraindicating chemotherapy or ra-
diotherapy, pregnancy, or breast-feeding. All patients gave their
written informed consent.

Pretreatment evaluation, The pretreatment assessment in-
cluded a complete blood cell count and differential count, rou-
tine chemistry determinations, creatinine clearance, blood gas
analysis, electrocardiogram, lung function testing, chest X-rays,
chest computed tomographic (CT) scan, brain CT scan or mag-
netic resonance imaging, abdominal CT scan or ultrasonogra-
phy. and radionuclide bone scan.

Treatment schedule. The dose levels and doses of each anti-
cancer agent are shown in Table 1. Cisplatin and vinorelbine
were administered at dose levels 1 and 2. It was planned to give
cisplatin, vinorelbine, and mitomycin at dose levels 3-5, but
because the MTD was determined to be dose level 2, dose lev-
els 3-5 were not used. Cisplatin was administered on day 1 by
intravenous infusion over 60 min together with 2500 to 3000
ml of fluid for hydration. Vinorelbine diluted in 40 ml of nor-
mal saline was administered by bolus intravenous injection on
days 1 and 8. All patients received prophylactic antiemetic ther-
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apy consisting of a SHT3-antagonist and a steroid. This chemo-
therapy regimen was repeated every 4 weeks for 4 cycles.

Thoracic radiotherapy with photon beams from a liniac or
microtron accelerator with energy between 6 and 10 MV at a
single dose of 2 Gy once daily given 15 times over 3 weeks
was begun on day 2 of the first cycle of cisplatin and vinorel-
bine chemotherapy, and followed by a short rest period of 4
days. The same radiotherapy was begun on day 1 of the second
cycle of chemotherapy to a total dose of 60 Gy. The clinical tar-
get volume (CTV) was based on conventional chest X-ray and
CT scans, and included the primary lesion (CTVI1), involved
lymph nodes whose short diameter was 1 cm or larger (CTV2),
and the ipsilateral pulmonary hilum and bilateral mediastinum
area (CTV3). Anterior and posterior paralle] opposed fields en-
compassed the initial planned target volume (PTV), consisting
of CTV1-3 with the superior and inferior field margins ex-
tended to 1 to 2 cm and the lateral field margins extended to 0.5
cm for respiratory variation and fixation error. The boost PTV
included only CTV1-2 based on the second CT scans with the
same margins. The spinal cord dose was limited to 40 Gy by
using oblique parallel opposed fields.

Toxicity assessment and treatment modification. Complete blood
cell counts and differential counts, routine chemistry determina-
tions, and a chest X-ray were performed once a week during the
course of treatment. Acute toxicity was graded according to the
NCI Commeon Toxicity Criteria version 2.0 issued in 1998, and
late toxicity associated with thoracic radiotherapy was graded
according to the RTOG Late Radiation Morbidity Scoring
Schema.!® Vinorelbine administration on day 8 was omitted if
any of the following toxicities was noted: WBC count
<3.0x10%/liter, neutrophil count <1.5x10%/liter, platelet count
<100x10%/liter, elevated hepatic transaminase level or total se-
rum bilirubin 2grade 2, fever 238°C, or performance status =2.
Subsequent cycles of chemotherapy were delayed if any of the
following toxicities was noted on day 1: WBC count
<3.0x10%liter, neutrophil count <1.5x10%/liter, platelet count
<100x10%liter, serum creatinine level 21.6 mg/dl, elevated
hepatic transaminase level or total serum bilirubin Zgrade 2, fe-
ver 238°C, or performance status 22. The doses of cisplatin
and vinorelbine were reduced by 25% in all subsequent cycles
if any of the following toxicities was noted: WBC count
<1.0x10%liter, platelet count <20x10%/liter, or grade 3 or se-
verer non-hematological toxicity, except for nausea and vomit-
ing. The dose of cisplatin was reduced by 25% in all
subsequent cycles if the serum creatinine level was elevated to
2.0 mg/dl or higher. Thoracic radictherapy was suspended if
any of the following toxicities was noted: WBC count
<1.0x10%/liter, platelet count <20x10%/liter, esophagitis
2grade 3, fever 238°C, performance status 23, or Pa0, <70
Torr, Thoracic radiotherapy was terminated if this toxicity per-
sisted for more than 2 weeks. Granulocyte colony-stimulating
factor support was vsed if the nentrophil count was <0.5x10%/
liter for more than 4 days, the WBC count was <1.0x10%liter,
or febrile neutropenia = grade 3 was noted.

Dose-limiting toxicity, MTD, and recommended dose for phase 1l
studies. The dose-limiting toxicity (DLT) was defined as a neu-

Table 1. Dose level and the dose of each anticancer agent
Cisplatin Vinorelbine Mitomycin
Dose level (mg/m?) {mg/m?) {mg/m?)
-1 80 15 —
1 80 20 —
2 80 25 —
3 80 15 8
4 80 20 8
5 80 25 8
692

trophil count <0.5x10%liter lasting 4 days or longer, febrile
neutropenia 2grade 3, platelet count <20x10%/liter, grade 3 or
more severe non-hematological toxicity other than nausea and
vomiting, and patient’s refusal to receive subsequent treatment.
Doses were escalated according to the frequency of DLT evalu-
ated during the first and second cycles of chemotherapy and
thoracic radiation. Six patients were initially enrolled at each
dose level. If one or none of them experienced DLT, the next
cohort of patients was treated at the next higher dose level. If 2
of the 6 patients experienced DLT, then & additional patients
were enrolled at the same dose level to make a total of 12 pa-
tients. If 4 or fewer patients experienced DLT, the next cohort
of patients was treated at the next higher dose level. If 5 or
more of the 12 patients experienced DLT, that level was consid-
ered to be the MTD. If 3 of the initial 6 patients experienced
DLT, that level was considered to be the MTD. The recom-
mended dose for phase II trials was defined as the dose preced-
ing the MTD.

Response evaluation. Objective tumor response was evaluated
according to the WHO criteria issued in 1979.'% A complete re-
sponse {CR} was defined as the disappearance of all known dis-
ease for at least 4 weeks with no new lesions appearing. A
partial response (PR) was defined as an at least 50% decrease
in total tumor size for at least 4 weeks without the appearance
of new lesions. No change (NC) was defined as the absence of
a partial or complete response with no progtessive or new le-
sions observed for at least 4 weeks. Progressive disease was de-
fined as a 25% or greater increase in the size of any measurable
lesion or the appearance of new lestons.

Study design, data management, and statistical considerations.
This study was designed as a phase I study at two institutions,
the National Cancer Center Hospital and Kanagawa Cancer
Center. The protocol and consent form were approved by the
Instirutional Review Board of each institution. Registration was
conducted at the Registration Center. Data management, peri-
odic monitoring, and the final analysis were performed by the
Study Coordinator. A patient accrual period of 24 months and a
follow-up period of 18 months were planned. Overall survival
time and progression-free survival time were estimated by the
Kaplan-Meier method.!? Survival time was measured from the
date of registration to the date of death due to any cause. Pro-
gression-free survival time was measured from the date of reg-
istration to the date of disease progression or death. Patients
who were lost to follow-up without event were censored at the
date of their last known follow-up.

Results

Registration and characteristics of the patients, From October
1999 to August 2000, 13 patients were registered at dose level
1 and 5 patients at dose level 2. The detailed demographic char-

" acteristics of the patients are listed in Table 2. All patients had

unresectable IMTA-N2 or IIIB disease. One of the 6 patients en-
rolled at dose level 1 developed bacterial meningitis during the
second cycle of chemotherapy, and that case is described in de- -
tail elsewhere.’® We did not include it in the assessment of
DLT, because the bacterial meningitis was not specifically re-
lated to treatment. We registered another patient at the same
dose level, and 2 cases of DLT were noted among the initial 6
patients evaluable for DLT. We added another 6 patients, and
DLT was noted in 4 of the 12 patients registered at the dose
level 1. Of the 5 patients registered at level 2, 3 patients devel-
oped DLT. This dose level was determined to be the MTD, and
patient accrual to this study was terminated.

Treatment delivery. Treatment delivery was generally well
maintained, and it did not differ between the two dose levels
(Table 3). Full dose (60 Gy) thoracic radiotherapy was com-
pleted in 77% and 100% of the patients at dose levels 1 and 2,
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Table 2. Patients’ characteristics

Median (range} N (%)
Number of patients 18
Gender male 16 {89)
female 2{11)
Age median (range) 59 {(48-69)
PS 0 4 (22)
1 14 (78)
Body weight loss <5% 12 (67)
5-9% 4 (22)
210% 2(11)
T-factor 1 1 (6)
2 6 (33)
ki 7 (39)
4 4 (22)
N-factor 2 11 (81)
3 7 (39)
Clinical stage 1A 3 (50
e 9 (50)
Histology adenocarcinoma 14 (78)
squamous cell carcinoma 301N
adenosquamous carcinoma 1(8)

Table 3. Treatment delivery

Dose level 1 {N=13)

Dose level 2 (N=5)

N (%} N (%)

Initial irradiation field {cm?)
median {range)

Total dose of radiotherapy {Gy}
60
50-59
<50

Delay of radictherapy {days)"
<5
5<

Number of chemotherapy cycles
4
3
2
1

Omission of vinorelbine
administration on day 8
0
1
3

171 (128-529)

182 (128-248)

10 77) 5 (100)
1(8) a
2 (15) 0
6 (60) 3 (60)
4 (40) 2 (40)
10 (77) 4 (80)
0 1{20)
2 (15) 0
1(3) 0
9 {69) 2 (40)
4 (3N 2 (40)
0 1 (20)

1) Evaluated in patients who received 60 Gy radiotherapy (N=15).

respectively. Delays in radiotherapy evaluated in patients who
completed the full course of radiotherapy amounted to less than
5 days in 60% of the patients at both levels. Full cycles (4 cy-
cles) of chemotherapy were administered to 77% and 80% of
the patients at dose levels 1 and 2, respectively, but vinorelbine
administration on day 8 was more frequently omitted at dose
level 2 (Table 3).

Toxicity, MTD, and the recommended dose for phase Il trials.
Acute severe toxicity was mainly hematological (Table 4).
Grade 3-4 leukopenia and neutropenia were noted in 77% and
100% of the patients at dose levels 1 and 2, respectively. Grade
3 anemia was observed in 23% and 20% of the patients at dose
levels 1 and 2, respectively, but no blood transfusions were re-
quired. Thrombocytopenia was mild. Grade 4 transamninase ele-
vation was observed in 1 patient during the first cycle of
chemotherapy, but no subjective manifestations associated with

Sekine et al.

liver dysfunction were noted. Chemotherapy was discontinued
and the transaminases quickly decreased to within their normal
ranges. Transient asymptomatic grade 3 hyponatremia was
noted in 1 patient. Grade 3--4 infection was noted in 7 patients.
Bacterial meningitis unassociated with neutropenia developed
on day 6 of the second cycle of chemotherapy in 1 patient.!®
The other grade 3-4 infections were all associated with neutro-
penia. Esophagitis was mild in this stody, and no grade 3-4
esophagitis was noted. No deaths occurred during or within 30
days of therapy. .

DLT was noted in 4 of the 12 (33%) evaluable patients at
dose level 1, and in 3 of the 5 (60%) at dose level 2. Six of
these 7 DLTs were grade 3-4 infection associated with neutro-
penia, and the other 1 was grade 4 transaminase clevation.
Thus, we determined that dose level 2 was the MTD, and dose
level 1 was recommended as the dose for phase II trials.

Cancer S¢i 1 August2004 | wvol.95 | no.8 | 693
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Table 4. Acute toxicity

Dose fevel 1 {N=13), Grade

Dose level 2 {(N=5), Grade

Toxicity
1 2 3 4 3-4(%) 1 2 3 4 3-4(%)
Hematological
Leukopenia 0 2 9 1 (77 0 0 4 1 (100}
Neutropenia 1 1 7 3 7 1] [} 1 4 (100)
Anemia 4 6 3 0 {23) 2 2 1 0 (20)
Thrombocytopenia 1 2 0 0 {0) 1 0 0 0 {0)
Non-hematological
AST 2 0 0 1 (8) 1 0 0 0 {0)]
ALT 7 0 0 1 (8) 0 1 0 ] (0
Total bilirubin 2 1 0 0 {0) 2 0 0 0 0}
Creatinine 2 2 0 0 (0} 1 0 0 o (0}
Hyponatremia 6 0 1 0 (8) 1 [t} 0 0 (0}
Infection 1 3 2 2 (31) 0 0 3 0 (60)
Nausea 4 1 0 Y (0} 3 o 0 0 {0
Diarrhea 0 1 0 [} {0) 1] 0 0 0 [(8)]
Stomatitis 2 0 0 0 (0} 0 2 0 0 (0
Esophagitis 6 1 0 0 0) 4 0 0 0 {0)
Sensory neuropathy 2 0 0 0 (0) i} 0 0 0 ()

1.0 concurrent thoracic radiotherapy has been shown to yield an en-
couraging survival outcome, a median survival time of 17-19
months, and a 5-year survival rate of 16% in patients with unre-

0.8 sectable stage III NSCLC.%7-® A Japanese randomized trial re-

o vealed that replacement of vindesine by vinorelbine in
£ combination with cisplatin and mitomycin yielded a promising
S 05 response rate (57% versus 38%, P=0.025) and median survival
2 time (15 months versus 11 months, P<0.01) in patients with
pd stage IIIB or IV NSCLC.'* Thus, the combination of cisplatin,
£ vinorelbine, and mitomycin is a chemotherapy regimen with
g 0.4 potential for combination with concurrent thoracic radiother-
o apy. The present study, however, showed that a DLT developed
o in 60% of patients who received cisplatin and vinorelbine 25

02 mg/m? days 1 and 8 (level 2), and since the DLTs were associ-
ated with myelosuppression, which is the major critical toxicity
of mitomycin, we concluded that it would be impossible to in-

0 corporate mitomycin into this regimen.
0 12 24 36 48 60 The recommended doses of vinorelbine of 20 mg/m? on days

Months

Fig. 1. Overall survival in 18 patients. The median (range) follow-up
period of censored cases has been 35.4 (32.0-43.4) months, and the
median overall survival time has not yet been reached.

Late lung toxicity associated with thoracic radiotherapy was
grade 3 in | (6%) patient, grade 2 in 4 (22%) patients, and
grade 1 in 8 (44%) patients, No late esophageal toxicity was
noted.

Objective responses, relapse pattern, and survival. All patients
were included in the analyses of tumor response and survival.
No CR, 15 PRs, and 1 NC were noted, and the overall response
rate (95% confidence interval) was 83% (53-96%). Relapse
was noted in 12 (67%) of 18 patients. Initial relapse sites were
locoregional alone in 5 (28%) patients, locoregional and distant
in 3 (17%) patients, and distant alone in 4 (22%) patients. Brain
metastasis was detected in 5 patients, and the brain was the
most frequent site of distant metastasis. The median progres-
sion-free survival time was 15.6 months, and the median over-
all survival time was 30.4 months. The I-year, 2-year, and 3-
year survival rates were 72%, 61%, and 50%, respectively (Fig.

1.
Discussion

The combination of cisplatin, vindesine, and mitomycin with

694

1 and 8 and cisplatin of 80 mg/m? on day 1 repeated every 4
weeks in this study are comparable to the doses used in the
CALGB (vinorelbine 15 mg/m? on days 1 and 8 and cisplatin
80 mg/m? on day 1 repeated every 3 weeks),'> 2% and the Czech
Lung Cancer Cooperative Group (vinorelbine 12.5 mg/m? on
days 1, 8, and 15 and cisplatin 80 mg/m? on day 1, repeated ev-
ery 4 weeks),?" but lower than in a Mexican study (vinorelbine
at 25 mg/m? on days 1 and 8 and cisplatin 100 mg/m? on day
1, repeated every 3 weeks).? These recommended doses are
also lower than expected when compared with the recom-
mended vinorelbine dose combined with cisplatin for metastatic
NSCLC (vinoreibine 30 mg/m? on days 1 and 8 and cisplatin
80 mg/m? on day 1, repeated every 3 weeks),” and when com-
pared with the results of vindesine, cisplatin, and mitomycin
combined with thoracic radiotherapy, where the full doses can
be administered concurrently.? Thus, vinorelbine can be safely
administered with cisplatin and concurrent thoracic radiother-
apy at a maximum dose of two-thirds the optimal dose without
radiotherapy.

The results for response and survival in this study, however,
were very encouraging. This may have been attributable to pa-
tient selection bias, but the percentage of patients who had
stage ITIB disease in this study was similar to the percentage in
the CALGB randomized phase II study.?” In addition, 33% of
the patients in this study had 25% body weight loss, whereas
only 7% of the patients did in that study.?® The median survival
time was 30.4 months and exceeded the results of concurrent
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chemoradiotherapy with old dmg combinations that yielded a
median survival time of 15-19 months.>-® Thus, it could be ar-
gued that the combination of cisplatin and vinorelbine is more
active for locally advanced NSCLC than the older drug combi-
nations, although there have not been any randomized trials
comparing this regimen with old drug combinations in combi-
nation with thoracic radiotherapy in patients with stage III
NSCLC. Our results also seem better than those of other trials
using concurrent cisplatin, vinorelbine, and thoracic radiother-
apy, in which the median survival time was 13 to 18
months.?>?? Those trials used induction chemotherapy fol-
lowed by chemoradiotherapy. Since the response rate to induc-
tion chemotherapy is no more than 40%, induction
chemotherapy may be disadvantageons. This issue is being
evaluated in an on-going CALGB phase III trial.

Severe esophagitis and pneumonitis have been DLTs in many
trials of concurrent chemoradiotherapy, but neither was ob-
served in this study. Nevertheless, since the occurrence of these
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non-hematological toxicities associated with thoracic radiother-
apy is sporadic, the sample size in this study may have been too
small to detect them. Thus, careful observation for these toxici-
ties is needed in further phase II and phase III trials to defi-
nitely establish the safety profile of this regimen.

In conclusion, cisplatin and vinerelbine chemotherapy com-
bined with concurrent full-dose thoracic radiotherapy is feasi-
ble, and the recommended dose of vinorelbine for phase II
trials is 20 mg/m? on days 1 and 8 repeated every 4 weeks.
This regimen was highly active in patients with stage III
NSCLC.
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A Single Institutional Subset Analysis of the WJLCG Study Comparing

Concurrent and Sequential Chemoradiotherapy
for Stage III Non-small-cell Lung Cancer
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Purpose: To supplement findings of the West Japan Lung Cancer Group (WJLCG) study,
treatment outcomes in our institution were reviewed from the perspective of radiation oncology.
Materials and Methods: Chemotherapy consisted of cisplatin (80 mg/m’® on days 1 and 29),
vindesine (3 mg/m? on days 1, 8, 29, and 36), and mitomycin (8 mg/m? on days 1 and 29). In
the concurrent arin, radiation therapy began on day 2 with a dose of 56 Gy in 28 fractions over
6.8 weeks, with an interval of 10 days at 28 Gy. In the sequential arm, radiation therapy began
on day 50 with a dose of 56 Gy in 28 fractions over 5.6 weeks, without an interval.

Results: Twenty-four patients in the concurrent arm and 25 patients in the sequential arm in
our institution were eligible for the WILCG study. In the concurrent arm, three patients could
not receive the full dose of radiation therapy and 12 patients required interruption of radiation
therapy for more than 4 days. The median survival time among per-protocol patients and in
thnse with interruption or with incomplete radiation therapy was 28.9 months and 14.1 months,
respectively (p=0.02). In the sequential arm, one patient could not receive the full dose of
radiation therapy und none of the paticnts required such interruption. Local relapse and distant
metastases as the first site of relapse occurred in 12 (11 in-field, 1 marginal) and five patients, -
respectively, in the concurrent arm, and in eight (7 in-field, 1 marginal) and 11 patients,
respectively, in the sequential arm.

Conclusion: In the concurrent regimen, noncompletion or interruption of radiation therapy

wus frequent, and the prognosis of such patients was poor.

Key words: radiotherapy, chemotherapy, lung cancer, ihten’uption

INTRODUCTION

IN THE TREATMENT OF PATIENTS WITH LOCALLY ADVANCED
non-small-cell lung cancer, a survival advantage is
achieved by adding chemotherapy to radiation therapy.'?
To determine whether concurrent or sequential treatment
with radiation therapy and chemotherapy improves
survival for those patients, the West Japan Lung Cancer
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Group (WILCG) performed a phase IIT studv and
concluded that concurrent treatment improved survival.®
Though they provided several interesting findings, some
issues concerning radiation oncology, such as frequency
of interruption of radiation therapy or relapse sites in
relation to the radiation fields, remained to be anatyzed,
since data analysis was mostly performed by medical
oncologists in that study. In order to supplement findings
of interest to radiation oncologists, data of the WILCG
study in our institution were reviewed, and several
suggestive findings were newly pointed out.

MATERIALS AND METHODS

Patients 4

Patients in both the concurrent and sequential arms, who
entered the WILCG study from our institution were
eligible for the study. They were reviewed from the
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Table 1. Patient characteristics

Characteristics Concurrent therapy Sequential therapy
No. of eligible patients 24 25
Age

Range 42-75 39-74

Mean 60.1 60.1
Sex

Male 21 23

Female 3 2
Histology

Sq 3 10

Ad 9 12

La 2 3
10% weight loss 3 6
High LDH 1 6

84, squamous cell carcinoma; Ad, adenocarcinoma; La, large cell carcinoma.

perspective of radiation oncology.

Eligibility criteria for the WILCG study are briefly
presented here. Patients were required to have
histologically or cytologically confirmed unresectable
stage III non-small-cell lung cancer. Eligibility criteria
included age younger than 75 years; measurable or
assessable lesions; Eastern Cooperative Oncology Group
(ECOG) performance status of O to 2; a required
radiation field of less than one half of one lung; no prior
chemotherapy, thoracic radiation therapy, or thoracic
surgery; and no active concomitant malignancy. Patients
were also required to have no abnormal hematologic,
hepatic, renal, pulmonary, or cardiac functions.

Chemotherapy

The chemotherapy schedule of the WILCG study is
briefly presented here. Both in the concurrent arm and
in the sequential arm, chemotherapy consisted of
cisplatin (80 mg/m? on day 1), vindesine (3 mg/m? on
days 1 and 8), and mitomycin (8 mg/m? on day 1). This
chemotherapy was repeated every four weeks and was
administered in two courses.

Radiation therapy

Thoracic irradiation was performed with 10 MV photons
from a linear accelerator in our institution. (In the WILCG
study, 4 MV or higher photons were used.) In the
concurrent arm, radiation therapy began on day 2 with a
dose of 56 Gy in 28 fractions over 6.8 weeks, with an
interval of 10 days at 28 Gy. In the sequential arm,
radiation therapy began on day 50 with a dose of 56 Gy
in 28 fractions over 5.6 weeks, without an interval, The
radiation field was defined as the area that contained the
primary tumor, a margin of 15 mm, the bilateral upper
mediastinal lymph nodes, the subcarinal lymph nodes,
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and the regional enlarged lymph nodes. After initial
irradiation with a dose of 40 Gy, off-cord (i.e., the spinal
cord was outside the field) oblique boost fields were used.

RESULTS

FPatient characteristics

Patients were enrolled in the WJLCG study between

1992 and 1994, and there were 315 eligible patients

overall. Of these, 49 patients from our institution were
reviewed in the current study. Twenty-four patients and
25 patients were treated in the concurrent and sequential
arms, respectively.

The initial characteristics of the patients are listed in
Table 1.

Survival 4
Nine patients survived for more than 5 years. The median
survival time in the concurrent arm was 16.8 months,
compared with 14.1 months in the sequential arm. The
2- and 5-year Kaplan-Meier survival rates in the
concurrent arm were 33% and 17%, respectively, and
those in the sequential arm were 36% and 20%,
respectively (Fig. 1).

Among 22 patients with N3 disease, the median
survival time and 5-year survival rate were 17.7 months
and 26%, respectively.

Delivery and treatment toxicity 4

Patients with noncompletion and interruption of radiation
therapy are listed in Table 2. Three patients in the
concurrent arm and one in the sequential arm could not
receive the full dose of radiation therapy. In the
concurrent arm, radiation therapy was not completed
because of infection in two patients and pulmonary
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Fig. 1. Overall survival in patients according to treatment.

Table 2. Noncompletion and interruption of radiation therapy

Concurrent therapy

Sequential therapy

Na. of patients
Noncompletion
Interruption, days
5-9
10-13
=14
" Per protocol

24
3

W — O

25
1

[ae R B ]

24

Per protocol: patients treated with no or less thun 5-day interruptions.

hemorrhage in one patient. In the sequential arm,
radiation pneumonitis caused radiation therapy to be
stopped before completion in one patient.

Furthermore, in the concurrent arm, 12 patients
required interruption of radiation therapy for more than
4 days, which delayed the completion of radiation
therapy. Interruption from 5 to ¢ days, 10 to 13 days,
and more than {3 days was required in six, one, and five
pattents, respectively. Interruption was caused by
myelosuppression, fever, and gastrointestinal toxicity in
11. two. and two patients, respectively. (Causes of
interruption partly overlapped.) However, none of the
patients required such interruption in the sequential arm.

In the concurrent arm, the median survival times
among per-protocol patients (with no or less than 5-day
interruption) and in those with interruption or with
incomplete radiation therapy were 28.9 months and 14.1
months, respectively (generalized Wilcoxon, p=0.02;
Fig. 2).

Relapse sites 4

Among patients who received the full dose of radiation
therapy, local relapse and distant metastasis as the first
site of relapse occurred in 12 and five patients,
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respectively, in the concurrent arm, and in eight and 11
patients, respectively, in the sequential arm. The first
site of relapse is listed according to the respective
histology in Table 3. Local relapse was subgrouped
according to in-field relapse and marginal relapse, that
is, relapse with respect to the radiation field. (Marginal
relapse was defined as locoregional relapse outside the
initial radiation field or at the edge of the radiation field.)
In-field relapse and marginal relapse occurred in 11
patients and one patient, respectively, in the concurrent
arm, and in seven patients and one patient, respectively,
in the sequential arm. In the sequential arm, 10 of 11
distant metastases occurred within 1 year (median, 5.4
months). The 5-year in-field control rates in the
concurrent arm and in the sequential arm were 36% and
52%, respectively (generalized Wilcoxon, p=0.22; Fig. 3).

DiscussioN

To improve the survival of patients with locally advanced
non-small-cell lung cancer, the combination of
chemotherapy and radiation therapy has been extensively
investigated. The phase I study conducted by WILCG
was one such study.? Since the primary endpoint of the
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Table 3. First site of relapse

Histology Concurrent therapy Sequential therapy
Sq Ad La Sq Ad La
No. of patients 12 7 2 10 11 3
Local relapse 9 3 0 6 1 1
Distant metastasis 1 2 2 2 8 1
Sq, squamous cell carcinoma; Ad, adenocarcinoma; La, large cell carcinoma.
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Fig. 3. In-field control in patients who received the full dose of radiation therapy.

phase III study was to determine whether concurrent or
sequential treatment with radiation therapy and
chemotherapy improves survival, the issue of radiation
oncology was not a distinct focus. Though the current
review was performed in only one institution,
investigation from the perspective of radiation oncology
indicated several suggestive findings, which may
contribute to future studies.

In the current review, the sequential group showed a
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higher 5-year survival rate than the concurrent group.
However, the difference was small and the sample size
was also small. Therefore, we could not deny the
conclusion of the WJLCG study that concurrent
chemoradiotherapy improved survival. The high rate of
per-protocol patients might have acted to improve long-
term survival in the sequential group. On the other hand,
in the concurrent group, there was a problem of frequent
noncompletion or interruption of radiation therapy, and
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survival among patients with noncompletion or
interruption in radiation therapy was significantly poor.
Cox et al. reported that interruption of radiation therapy
decreases the long-term survival of patients with
unresectable non-small-cell lung cancer in radiation
therapy alone.’ Results of the current study suggested
that, in chemoradiotherapy, interruption of radiation
therapy also decreased survival time. Furthermore, the
frequency of interruption in the current study was much
greater than that 1 the Radiation Therapy Oncology
Group (RTOG) studies.* Furuse et al. conducted a pilot
study of concurrent continuous radiation therapy and
chemotherapy with use of cisplatin, vindesine, and
mitomycin, and they often experienced irregular
interruption of radiation therapy owing to neutropenic
fever.! Therefore, a split-course fashion was used in the
WILCG study and was considered to help lessen the
toxicity associated with concurrent radiotherapy and
intensive chemotherapy. However, in the report on the
WILCG study, interruption of radiation therapy was not
well discussed, and it was concluded that compliance
with the protocol was acceptable. The toxicity of the
concurrent regimen may be more serious than that
evaluated by medical oncologists, and it is suggested
that modification of chemotherapy or radiation therapy
is required to decrease interruption.

Investigation of locoregional relapse should be
performed separately from in-field relapse and marginal
relapse. In the concurrent arm and sequential arm
combined, marginal relapse occurred in only two
patients, comprising 0% of locoregional relapse. The
radiation field used in the current study was similar to
that for patients with limited-stage small-cell lung cancer
in our institution. In limited-stage small-cell lung cancer,
37% of the locoregional relapse was marginal relapse.®
A prophylactic margin of the radiation field is considered
less strictly necessary in non-small-cell lung cancer than
in small-cell lung cancer. Relevant to this, 5-year
survival was very poor in small-cell fung cancer patients
with N3 disease. In contrast to the poor survival for
small-cell lung cancer, the 5-year survival of 26% for
patients with N3 disease was not less than that for other
patients in the current review. The Southwest Oncology
Group (SWOG) conducted a phase 11 study of concurrent
cisplatin, etoposide, and chest radiotherapy, and reported
a 5-year survival rate of 15% for non-small-cell lung
cancer patients with N3 disease.” These results suggest
that N3 disease of non-small-cell lung cancer does not
have such a poor prognosis.

Even when the concurrent regimen was used, 5-year
in-field control was only 36%, which was clinically
assessed using chest X-ray or computed tomography,
Since there is considerable room te improve local
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control, a more effective approach is awaited. For
example, per-protocol delivery of radiation therapy by
modifying chemotherapy, use of a new drug, or dose
escalation using conformal radiotherapy might improve
efficacy. The prescribed dose of 56 Gy was adopted
based on the pilot study performed by Furuse ef al.*
When conventional radiation therapy is used, dose
escalation is difficult in combination with the aggressive
chemotherapy in the concurrent regimen. On the other
hand, in the sequential arm, distant metastasis occurred
in many patients, and those patients dropped out in the
analysis of in-field control. Therefore, the 5-year in-field
control rate of 52% was considered inaccurate.

Int conclusion, the concurrent regimen was considered
to be too toxic since noncompletion or interruption of
radiation therapy was frequently observed. Marginal
relapse comprised only [0% of locoregional relapse, and
N3 disease was considered a substage with a not-so-
poor prognosis. Since in-field control was insufficient
even when the concurrent regimen was used, a more
effective approach for local control is awaited.
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LETTER TO THE EDITOR

Severe myelotoxicity in a combination of gefitinib
and vinorelbine

Gefitinib, a novel inhibitor of epidermal growth
factor receptor tyrosine kinase (EGFR-TK), showed
prompt symptom relief and disease stabilization of
non-small cell lung cancer (NSCLC) with partial re-
sponse rate of approximately 17% in recent phase
II studies {1]. Since its mechanisms of action are
different from those of cytotoxic agents, establish-
ment of combination chemotherapy of gefitinib and
cytotoxic agents is anticipated. However, the in-
tegration of gefitinib into the combination of cis-
platin and gemcitabine or carboplatin and pacli-
taxel failed to show survival benefit in large-scale
randomized phase Il studies [2,3}. Vinorelbine has
a relatively mild toxicity profile and can be used
even for elderly and/or poor performance status
patients, alone or in combination with the other
cytotoxic agents [4]. Since vinoretbine is reported
to show a strong synergistic antitumor effect when
combined with gefitinib in preclinical studies [5,6],
we conducted a pilot phase II study of gefitinib
and vinorelbine combination chemotherapy for ad-
vanced NSCLC.

Patients who met the following criteria were
enrolled into the study: age <75 years; histologi-
cally or cytologically confirmed NSCLC; stage 1liB
or IV; no indication for radical thoracic irradia-
tion; ECOG performance status (PS) of 0—2; pre-
ceding oral administration of gefitinib for at least
3 weeks without severe toxicity; adequate bone
marrow function (leukocyte count >3000mm~3,
platelet count >7.5x10°mm=3); adequate liver
function (serum bilirubin <1.5mg/dl, transami-
nases <twice the upper limit of normal); adequate
renal function {serum creatinine <1.2mg/dl). The
primary endpoint of this study was evaluation of
feasibility of this combination, and enrollment of
10 patients was planned. Fully informed consent
was obtained from all patients before starting the
therapy.

The treatment schedule was as follows: the
administration of vinorelbine was added to oral
gefitinib at a dose of 250mg/m? per day. Vinorel-
bine was administered intravenously at a dose of
25mg/m? on days 1 and 8 every 3 weeks. Toxici-
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ties were graded according to the National Cancer
Institute-Common Toxicity Criteria (NCI-CTC 2.0).
When the patients experienced grade 4 hemato-
logical toxicity or grade 3—4 non-hematological
toxicity, the dose of vinorelbine was to be reduced
to 20mg/m? in the next cycle. Treatment was to
be discontinued when the patients experienced
unacceptable toxicities or the disease showed pro-
gression. Between October 2002 and January 2003,
four patients were enrolled into the study—Case
1: 46-year-old female; Case 2: 74-year-old female;
Case 3: 74-year-old male; Case 4: 71-year-old male.
Cases 1—3 had PS 2 and Case 4 had PS 0. Gefitinib
monotherapy had been performed for 103, 25, 35,
and 132 days, in Cases 1, 2, 3, and 4, respectively,
before the administration of vinorelbine.However,
subsequent enrollment was stopped because of
severe toxicities observed in all of these patients,
and the study was closed. Approximately at 1-2
weeks after the administration of vinorelbine, all
four patients experienced severe myelotoxicity:
life-threatening neutropenia occurred in all four
cases and treatment-related death occurred in
one case. Febrile neutropenia occurred in three
patients. Grade 4 leukopenia, neutropenia, throm-
bocytopenia, and anemia occurred in 2 (50%), 4
(100%), 1 (25%), and 0 (0%) patients, respectively.
The worst neutrophil counts during the first cy-
cles were 48 mm~7 (9th day), 4mm— (14th day),
Omm=3 (12th day), and 136 mm=3 (16th day) in
Cases 1, 2, 3, and 4, respectively. Neutropenia was
generally short lasting in three cases reflecting pos-
sible response to granulocyte colony stimulating
factor (G-CSF), whereas recovery from neutropenia
was not observed in one patient (Case 3), who died
of pneumonia on the 18th day of treatment. Grade
3 thrombocytopenia in Case 1 recovered rapidly
without platelet transfusion. Non-hematological
toxicity was rather mild: grade 2 epigastralgia in
two patients (Cases 2 and 3), grade 1-2 diarrhea
in three patients (Cases 1, 2, and 3}, grade 2 mu-
cositis in two patients (Cases 2 and 3), and grade
1 dermatitis in one patient (Case 2). There was no
tumor regression. Two patients had stable disease
{SD) and one patient had progressive disease (PD).
Response could not be evaluated in one patient
(Case 3) because of his early death.

0169-5002/9$ - see front matter © 2004 Elsevier Ireland Ltd. All rights reserved.
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Table 1 Toxicities

Treatment Toxicity grade

VNR {mg/m?) Gefitinib (mg per day) WBC Neu . Hb. - Plt - FN
Case 1 25 250 G3 G4 G3 . - G3  G3

200 © 2500 G3 G4 G3 - GO G3
Case 2 25 ' 250 G4 G4 GO GO -

200 —b G2 G2 61 G0 -
Case 3 25 250 G4 G4 G2 G4 G4
Case 4 25 250 G3 G4 GO G0 63

—b 250 G0 GO - G0. . GD -

G: NCI-CTC grade; VNR: vinorelbine; FN: febrile neutropenia.

aSecond course with dose reduction of vinorelbine.

bTreatment after combination chernotherapy in the trial, -

Toxicities of each case in this combination
chemotherapy and in the treatment after the study
are summarized in Table 1. One patient (Case 4)
continued gefitinib monotherapy after the combi-
nation chemotherapy, and experienced no grade 3—
4 hematological toxicities. Another patient (Case
1) received two cycles of vinorelbine monctherapy
without gefitinib after combination chemotherapy.
Vinorelbine alone also induced appreciable neu-
tropenia but to a lesser degree (grade 0in the first
cycle and grade 2 in the second cycle). Case 1 re-
ceived second cycle of the combination of gefitinib
and vinorelbine with a dose reduction of vinorel-
bine to 20mg/m? because the disease showed
minor response, Although thrombocytopenia was

not occurred in the second cycle, she again under-
went severe neutropenia of 33mm=3 in nadir count
on 13th day. These results indicate that severe
myelotoxicity induced by gefitinib and vinorelbine
combination cannot be ascribed to the accidentally
high susceptibility of the four patients to one of
these drugs, but rather to this combination itself.
This toxicity is unigue in that it appeared almost
selectively to neutrophils. In three patients, the
worst neutrophil counts were under 100mm=3.
In contrast, lymphocyte counts were stable in all
cases. Anemia and thrombocytopenia were also
mild. Typical clinical course is shown in Fig. 1.The
mechanisms by which gefitinib and vinorelbine
combination induces severe neutropenia are not
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Clinical course and hematocyte counts of Case 2 (74-year-old female): () gefitinib 250 mg per day oral

administration; (==) intravenous vinorelbine 25 mg/m?; (=) intravenous vinorelbine 20 mg/m?; (M) neutrophil count;
(A) lymphocyte count; (---) platelet count; (x} hemoglobin value.
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known at present. Gefitinib is not myelotoxic even
in higher doses in phase | study [7]. When combined
with cisplatin and gemcitabine or with carboplatin
and paclitaxel, gefitinib did not exert an apprecia-
ble increment of myelotoxicity {2,3]. Neutropenia
is one of the common toxicities of vinorelbine, but
usually well tolerated. Hence, severe myelotoxi-
city observed in the combination of gefitinib and
vinorelbine is beyond the range of the toxicities of
each drug. One possible explanation is drug interac-
tion. Vinorelbine is metabolized in liver microsomes
in the presence of NADPH-generating systems.
The main enzyme involved is CYP3A4 [8]. Because
CYP3A4 is also involved in the metabolism of gefi-
tinib (personal communication), the metabolism of
each drug may be modulated in the presence of
the other. Serum concentration of vinoretbine may
have been increased by the presence of gefitinib,
resulting in the augmentation of the myelotoxicity
of vinorelbine. However, other toxicities of vinorel-
bine such as decreased intestinal movement or
thrombocytopenia did not seem to be intensified in
gefitinib and vinorelbine combination. Therefore,
the severe and selective neutropenia observed is
not explained simply by drug interaction. Another
explanation is the synergy of the two drugs on neu-
trophils alone. For this to happen, the precursor
cells of neutrophils have to express EGFR. How-
ever, to date there is no supportive evidence for
the expression of EGFR on hematocytes. The pre-
cursor cells of neutrophils may express unknown
target molecules of gefitinib different from EGFR.

Molecular-targeted drugs may exert unpre-
dictable severe toxicities because of their novel
mechanisms of action. Life-threatening interstitial
lung disease of gefitinib was already reported, for
example, in Ref. [9]. In this study, we experienced
another unpredictable severe toxicity of gefitinib
combined with vinorelbine. Although clinical use of
this combination cannot be recommended, analysis
of the mechanism of neutropenia induced by gefi-
tinib and vinorelbine combination is crucial for fu-
ture use of gefitinib and other molecular-targeted
drugs.
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- KEYWORDS Summary The purpose of this study was to evaluate the efficacy of adjuvant chemo-
therapy with three courses of cisplatin and vindesine, in comparison to cbserva-

Non-small cell fung
tion cnly, for N2 non-small cell lung cancer that had been completely resected.

cancer;
Adjuvant Patierits with pathologically demonstrated mediastinal iymph node metastasis (N2),
] who had undergone complete resection, were randomized to observation or adjuvant
chemotherapy; . . 2 . . P
chemotherapy (cisplatin 80mg/m? on day 1; vindesine 3mg/m? on days 1 and 8: x3
CDDP; s .
Vindesine: courses}). Cycles started within 6 weeks after complete resection and were repeated
n 'T:s'ne' every 4 weeks. This trial was terminated before accumulation of the planned numbers
N2 disease; for registration because of a slow accrual rate. A total of 119 patients were random-
Complete resection ized (59 patients in the adjuvant arm and 60 with surgery alone). The median survival
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was 36 months for both groups. Postoperative cisplatin with vindesine chemotherapy
was not shown to be efficacious in cases of completely resected N2 non-small cell
lung cancer in this setting of timing, dose and agents studied.

© 2003 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Even completely resected non-small cell lung can-
cer (NSCLC) usuatly relapses with distant metas-
tases. Many adjuvant chematherapy trials have
been conducted to reduce the incidence of postop-
erative distant metastases. Holmes et al. reported
that adjuvant cyclophosphamide, doxorubicin, and
cisplatin (CAP) therapy improved disease-free sur-
vival for stage li-1il adenocarcinomas [1]. Since
then, many cisplatin based adjuvant chemother-
apy trials have been conducted around the world.
Most trials for adjuvant chemotherapy have neither
reduced distant metastases nor local recurrence.

Mountain and Dresler reported that some pa-
tients with stage | (70-80%) and 1! {50%) disease can
be cured by surgery alone {2]. For these patients,
adjuvant chemaotherapy would be unnecessary.
Postoperative stage lilA disease relapses in more
than two-thirds of cases treated surgically. There
are very few stage A patients who could be cured
with surgery alone, in whorn adjuvant chemother-
apy would be unnecessary. The Japanese Clinical
Oncology Group (JCOG) conducted a randomized
study of postoperative adjuvant chemotherapy fo-
cusing only on stage llIA NSCLC [3], but showed
no survival benefit of adjuvant chemotherapy
compared with observation alone. There were
. more cases of N2 disease enrolled in the adjuvant
chemotherapy group than in the surgery alone
group. In Ohta's report, chemotherapy had to be
administered for two or three courses, and many
patients received only two cycles of chematherapy,
only 41% of the patients received three cycles of
chemotherapy. In the present protocol, cycles of
chemotherapy should be administered three times
because the low compliance of drug delivery might
have contributed to the negative result of the study
of Ohta et. al. Also, the present protocol inctuded
only N2 patients so as to make the population more
uniform.

2. Patients and methods

The protocol was reviewed by JCOG Clinical Trial
Review Committee and approved by the Institu-
tional Review Board of each participating hospital.
Patient eligibility was dependent on the follow-
ing criteria: to have undergone complete resec-

tion with systematic mediastinal dissection (as
described in ""General rule for clinical and patho-
logical record of lung cancer’’ [4]), histologically
documented non-small ceil lung cancer, including
squamous cell carcinoma, adenocarcinoma, large
cell carcinoma or adeno-squamous cell carcinoma;
age less than 75 years and World Health Organiza-
tion (WHQ) performance status 0-1; normal hema-
tological data (WBC > 4000/mm?, platelet count
>100,000/mm3’; normal hepatic function (bilirubin
<1.5mg/dl, SGOT and SGPT within twice the nor-
mat range); and normal renal function (blood urea
nitrogen <25mg/dl, serum creatinine <1.5mg/dl,
creatinine clearance >50ml/min). Furthermore,
to be eligibte, the absence of no distant metastasis
prior to surgery had to be established by full staging
procedures including brain computed tomography
(CT) or magnetic resonance imaging (MR1), chest
CT, bone scans, and abdominal CT or abdominal ul-
trasonography revealed. Mediastinoscopy was not
mandatory before surgery. All patients had ipsilat-
eral mediastinal lymph node metastasis. Finally,
patients could not have been previously treated
with chemotherapy or radiation therapy for any
malignancy and could not have active secondary
cancers. Written informed consent, signed by pa-
tients, was mandatory before registration.

The following were excluded.: low-grade malig-
nant lung cancers such as carcinoid tumor, adenoid
cystic carcinoma or mucoepidermoid carcinoma, N3
lymph node metastases (contralateral mediastinal,
contralateral hilar, supraclavicular nodes, or sca-
lene nodes) and cases with matignant pleural effu-
sion or pleural dissemination, T4 disease, i.e. direct
invasion to the mediastinal tymph nodes, esopha-
gus, vertebral bodies, heart or carina. Patients with
Pancoast type tumor; superior vena cava syndrome
or pretracheal or paratracheal lymph node metas-
tases from cancers in which the primary lesion was
located in the left lung were also excluded.

At post-operative registration, patients were ran-
domly assigned to either observation or adjuvant
chemotherapy. Neither group was allowed to re-
ceive any other treatments for cancer other than
the planned adjuvant chemotherapy until relapse.

The adjuvant chematherapy regimen was as fol-
tows: intravenous cisplatin (CDDP) 80 mglmz on day
1 and vindesine (VDS) 3mg/m? on days 1 and 8,
every 4 weeks for 3 cycles. Chemotherapy started
within 6 weeks after surgery.
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