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Table 4 Nonhacmatologic toxicity
Nausea Diarrhoea Haematouria Hepatotoxicity alopecia mucocitis lethargy
Dose level Gl G2 G G4 Gl GI G3 G4 GI G2 G3 G4 Gl GI G3 G4 Gl G2 Gl GI G3 G4 Gl G2 G3 G4
Phase |
I {n=3) 21 0o 01 0 0o 0 0 0 O 0O 1 O O O 2 I 0 Q0 0 0 21 00
2{n=1) 3 o o015 0 o0 0 0o 0 0O 0O ©0 0 O O 2 1 I Q0 0 0 30 0 O
3(n=2) I 0 I 0 0 I 0 0 0 | 0 o o 0 0 0 I | I 0 ¢ 0o 0 1 10
Phase It
2(cycles=50" 30 12 4 ©0 12 7 ¢ 0 5 0 0 0 12 0 0 0 17 8 5 0 0 0 24 7 0 0
lfcyces=8) 6 2 0 0 3 ¢ 0 0 | © 0 © | ©0O ©0 ©O©0 2 3 t 0 0 9 80 0 0
b
Total {cycles=58) 36 14 4 0 5 ¥ 0 0 6 0 0 0 I3 0 0 0 19 11 6 0 0 0 32 7 0 ¢ E
£
"Three patients were from the phase | study, t
b
of 22 patients, grade 4 neutropenia was observed and for these  Table 5 Outcome of treatment
seven patients, the doses of CPT-11 and 254-5 were reduced by one
level for the next cycle. For phase II study, 50 cycles were Response
administered at dose level 2 and eight cycles were administered at
dose level 1. Finally, a total of 58 cycles were administered, with a Dose level CR PR NC PD Total
median of two cycles per person (range: 1-6 cycles). Haematologic _

PP h . H I {(n=3) 0 I 2 0 143
toxicities are summarised in Table 3. Grade 3 or 4 leukopenia, 5 (n=12) 5 13 5 2 15722
grade 3 or 4 neutropenia, grade 3 anemia, and grade 3 or 4 (=2 0 0 2 0 02
thrombocytopenia occurred in 43% (25 out of 58), 60% (35 out of
58), 26% (15 out of 58), and 14% (8 out of 58) of all cycles, Total (n=27) 2 14 9 2 16127

respectively, The seven patients who had grade 4 neutropenia
recovered after short-term therapy with thG-CSF (median: 4 days;
range: 3-9 days), and none of them developed febrile neutropenia.
The median leukocyte count nadir occurred on day 16 {range: days
12-22). No patient required transfusion, including platelets or red
blood cells. Nonhaematologoic toxicities are summarised in
Table 4. There were no severe nonhaematologic toxicities. Only
two patients received one cycle of chemotherapy because of PD.
Treatment delays occurred in 12 patients {median: 7 days; range:
3-12 days). Occurrence of toxicity, including haematologic and
nonhaematologic toxicity, did not appear to be associated with the
cumulative dose,

Response

At dose level 1, one out of three patients achieved a clinical
response, but there were no responders at dose level 3, In the phase
II study (n=22), there were two CRs (9%) and 13 PRs (59%), for
an overall response rate of 68% (95% CI: 49 -84%).

In all 27 patients, there were two CRs (7%) and 14 PRs {52%),
for an overall response rate of 59% (95% CI: 39-78%). Complete
response occurred in patients with lung and Virchow’s node
metastasis as the measurable target lesions. Nine patients had NC
(33%) and two patients had PD (7%) (Table 5). Among the 12
responders with recurrent disease, the median time to progression
and median survival were 161 days (range: 61-711 days) and 415
days (range: 74-801 days). In one CR case, recurrence occurred at
534 days and the patient is now alive with disease at 801 days.
Another CR case is now alive without disease at 711 days. In all, 27
cases, the median survival was 394 days (61801 days).

Table 6 shows the responses stratified according to various
clinical factors in all cases. The response rate was 57% (4 out of 7)
and 60% (12 out of 20) for primary and recurrent cancer,
respectively, The response rate was 53% {8 out of 15) and 67% (8
out of 12} for patients with and without prior treatment except for
surgery, respectively. Among 22 patients with diseases outside the
radiation field, 14 (two CRs and 12 PRs) achieved a clinical
response (64%). Among five patients with disease inside the
radiation field, two achieved a clinical response (PR: 40%). In the
10 patients less than 50 years old, the response rate was 80%, while

® 2004 Cancer Research UK

CR=Complete response; PR=Partial response; NC=No change; PD=
Progressive disease.

it was 47% in the 17 patients more than 50 years old., After
chemotherapy, three out of four stage IVA patients received
surgery plus chemoradiation and one received chemoradiation
alone, and two out of three stage IVB patients received
chemoradiotherapy and one received radiotherapy. Among the
remaining 20 recurrent patients, one patient received chemoradia-
tion, two patients received radiotherapy, and two had further
chemotherapy after CPT-11 plus 254-5. When the response of
measurable lesions was analysed, it was seven of 11 {64%) at the
primary site, four of nine (44%) for lung, three of five (60%) for
liver, and four of five (80%) for lymph nodes.

DISCUSSION

We conducted a phase I-I1 study of combination chemotherapy
with CPT-11 plus 254-S and thG-CSF support for advanced or
recurrent cervical cancer. At dose level 3 (CPT-11/254-S: &0/
80 mgm=?), the first two patients developed prade 4 neutropenia
and one of them had febrile neutropenia for 4 days. Accordingly,
we defined the MTD for CPT-11/254-S as 60/80 mgm™~2 and the RD
for the phase II study as 50/80mgm™2 In the phase II study
{(n=22), 73% of the 22 patients experienced grade 3 or 4
neutropenia, although the seven patients who had grade 4
neutropenia recovered with rhG-CSF support and a good clinical
response rate (68%) was achieved. Grade 3 or 4 neutropenia
occurred in 60% (35 out of 58) of all cycles in phase II study,
respectively. In all 27 patients, there were two CRs (7%) and 14 PRs
(52%), for an overall response rate of 59% (95% CI: 39-78%).
Machida et af (2003) conducted a phase [ study of this therapy
for advanced or recurrent cervical cancer and concluded that (1)
the DLT was neutropenia, 2} the MTD of CPT-11 (days 1, 8, and
15)/254-3 (day 1) was 60/60mgm™2, and (3) the RD was 50/
60mgm™2 Their data are concordant with ours. However,
Oshita et al (2003) performed a phase I-II study in patients with
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Table 6 Response stratified according to various characteristics in all cases

Response

Characteristic No. of Patients CR PR NC PD Response rate (%) (95% CI)
Total 27 2 14 9 2 59.3 (388-77.6)
Stage

[\ 7 0 4 3 0 57.1 (18.4-90.1)

Recurrent 20 2 10 6 2 600 (36.1-809)
Histology

Squamous cell carcinoma 20 | I 7 | 600 (36.1-80.5)

Nonsquameous cell carcinoma 7 | 3 2 | 571 (184-90.1)
Pricr therapy

No 12 [ 7 4 0 66.7 (349-90.1)

Yes 15 | 7 5 2 533 (266-787)
Site

Inside radiation field 5 0 2 2 | 400 (5.3-85.3)

Qutside radiation field 22 2 12 7 | 63.6 (40.7-828)
Age {years)

<50 10 t 7 | I 800 (44.4-97.5)

>50 17 | 7 8 I 47.1 (230-722)

non-small-cell lung cancer and could not find the MTD, while the
RD of CPT-11 {days 1 and 8)/254-5 was 60/100 mg m~2. Their data
are somewhat surprising, because a previous study set the RD for
254-5 monotherapy at 100 mgm™? (Ota et al, 1992). In Oshita’s
study, 90% of the patients (38 out of 42) had not received prior
therapy and 64% (27 out of 42) of the patients were male. In our
study and that of Machida, however, 74 and 58% of the patients
had received prior therapy and all of the patients were female, so
such differences may explain the different results, but further
investigation is required.

In previous studies of combination chemotherapy with CPT-11
plus 254-5, CPT-11 was given on days 1 and 8, but we only gave
CPT-11 on day 1 in this study for the following reasons: (1} The
combination of 254-S and CPT-11 was reported to show marked
synergy in SBC-3 and PC-14 lung cancer cell lines (Kanazawa et al,
2001}, with the synergistic effect being dependent on the treatment
schedule and being produced by concurrent exposure to 254-5 and
CPT-11, They analysed the mechanism of this synergistic effect
and demonstrated that the inhibition of topoisomerase I by CPT-
11 was enhanced 10-fold in the presence of 254-5. (2) At present,
platinum compounds are thought of as key drugs for cervical
cancer, so we focused more on the platinum compound in this
study based on these findings.

in patients with advanced or recurrent cervical cancer, most
active single agents achieve averall response rates of 15-35%
(Thigpen et al, 1981; Bonomi et al, 1985; Takeuchi et al, 1991;
McGuire et al, 1996; Verschraegen et al, 1997; Ivrin et al, 1998;
Morris et al, 1998).

Several combination chemotherapy regimens that contain
cisplatin have been tested in phase II studies, and objective
responses have been documented in 30 -70% of the patients, while
the median overall survival time ranged between 7 and 12 months
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Summary Although ultrathin bronchoscopes are suggested to have comparable abil-
jities to conventional bronchoscopes in diagnosing peripheral lung lesions, how to
introduce ultrathin bronchoscopes into bronchoscopic examination is still to be de-
termined. In our first study, 35 patients with peripheral lung lesions underwent ul-
trathin followed by conventional bronchoscopy to compare their diagnostic abilities.

bronchoscopy; . . . - X
Rapid ¢ to[f’y test: The diagnostic rate was 54.3% in conventional bronchoscopy alone, 60.0% in ultra-
Di:gnossifs- By test: thin bronchoscopy alene, and 62.8% in the combination of the two. In the next study,

we introduced a rapid cytology test of the material obtained in conventional bron-
BALF; choscopy. When malignant cells were not detected in the material by the rapid cy-
Rapid Shorr stain tology, ultrathin bronchescopy was immediately conducted. Thirty-two patients with
negative rapid cytology were enrolled in this study. Ultrathin bronchoscopy resulted
in diagnostic materials in 59.3% of these cases. Ultrathin bronchoscopes showed bet-
ter access to the lesions than a brush or a curette introduced through conventionat
bronchoscopes. We conclude that ultrathin bronchoscopes have a comparable ability
to conventional ones in diagnosing peripheral lung cancer even when used alone, and
become a good complement to conventional ones by introducing the rapid cytology
test.

© 2004 Elsevier Ireland Ltd. All rights reserved.

the 1980°s [1,2]. Because of the lack of a built-in
channel in their first generation, these broncho-
scopes were used only to observe peripheral airways
[2-7]. Afterward, ultrathin bronchoscopes with a
built-in channel were developed and enabled brush-
ing, biopsy, and bronchoalveolar lavage through the
channel [8—13]. However, until recently most usage
had been limited to infants or treatment of inflam-
matory diseases [6—8,10—12], and the reports on
the diagnosis of lung cancer with ultrathin broncho-
scopes has been limited [5,9,13]. The newest ultra-
thin bronchoscope, XP40 (Fig. 1}, has a much wider

1. Introduction

Diagnosis of peripheral lung lesions can be prob-
lematic for chest physicians. Bronchoscopy is a first
choice of examination to obtain materials for cy-
tological and histological diagnosis, but does not
always result in a final diagnosis. Use of broncho-
scopes with an outer diameter of 3mm or less are
called ultrathin broncoscopes and came into use in

X
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range of movement of the tip, and a specialized for-
ceps for biopsy, FD56D, has been developed. With

0169-5002/5 - see front matter © 2004 Elsevier Ireland Ltd. All rights reserved.
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Fig. 1 A comparison of bronchoscopes. (A) conventional bronchoscope (B) ultrathin bronchoscope.

these developments, it has been suggested that the
diagnostic abilities of ultrathin bronchoscopy for
peripheral lung lesions has been impraving. In this
paper, we report on the results of two independent
studies. In the first study, we compared the diagnos-
tic rates between ultrathin and conventional bron-
choscopy. In the next study, we applied a rapid cy-
tology test, which we have recently established, to
bronchoscopic examination, and tested the useful-
ness of XP40 as a complement to conventional bron-
choscopy [14].

2. Patients and methods

2.1. Comparison between conventional and
ultrathin bronchoscopy (Study A)

Among the patients who underwent bronchoscopy
under fluoroscopic guidance in our hospital in 2000,
35 patients who had peripheral lung lesions that
were small in size or located in the segment such
as S1, S%, S'+2, and S® where the approach with
conventional bronchoscopes was considered diffi-
cult in general were subjected to the study. The
median age was 64 years (range, 39—83 years); 19
‘patients were men and 16 patients were women,
The median diameter of tumor was 21.7 mm (range,
10—40 mm).

Under local anesthesia with 2% lidocaine, bron-
choscopic examination was initiated using an ul-
trathin bronchoscope, XP40 (Olympus Optical Co.,
Tokyo), with an outside diameter of 2.8 mm and a
channet diameter of 1.2 mm. In succession, we per-

formed the examination with one of the following
conventional bronchoscopes, P200, P240, BF200, or
BF240 (Olympus Optical Co., Tokyo), (outside diam-
eters are 5.3mm in P200 and P240, and 6.3 mm in
BF200 and BF240; the channel diameters are 2.0 mm
in all bronchoscopes). Brushing or curetting was
done to obtain the materials for cytological exami-
nation; biopsy with forceps was done to obtain the
materials for histological examination. The mate-
rials for both cytological and histological examina-
tions were independently obtained in conventional
and ultrathin bronchoscopy.

2.2, Rapid cytology test

Recently, we have developed a new method of the
rapid cytology, Rapid Shorr stain [14]. Rapid Shorr
stain is a modification of Gill—Shorr staining, and
the staining can be completed within 2 min. Briefly,
it is a combination of staining with hematoxylin
solution and with modified Shorr’s solution, Rapid
Shorr stain requires only limited space, and there-
fore can be performed at the compartment for
bronchoscopy. By introducing the rapid cytology
using rapid Shorr stain into bronchoscopic exam-
ination, it became possible for us to perform an
additional examination to obtain material from the
tumor just after conventional bronchoscopic exam-
ination when rapid cytology testing of the material
obtained from the standard examination was nega-
tive. We have performed the rapid cytology test al-
most routinely in the patients who were suspected
of having lung cancer and whose lesion was difficult
to approach with conventional bronchoscopy.



ez

Usefulness of ultrathin bronchoscopy in diagnosis of lung cancer 45

2.3. Combination of conventional and
ultrathin bronchoscopy with the rapid
cytology (Study B)

Among the patients who underwent conventional
bronchoscopy under fluoroscopic guidance in our
hospital from April till December of 2001, 32 pa-
tients had negative rapid cytology. The median age
was 61 years (range, 35-82 vyears); 18 patients
were men and 14 patients were women. The me-
dian diameter of the tumor was 24.4mm (range;
12-55mm). We performed ultrathin bronchoscopy
on these patients to test the usefulness of ultrathin
bronchoscopy as a complement of conventional
brochoscopy. Immediately after conventional bron-
choscopy, the presence or absence of malignant
cells was determined by rapid cytology test us-
ing a part of the material. Biopsy by conventional
bronchoscope was done in parallel with rapid cy-
tology test, independent of the results of the rapid
cytology. When malignant cells were present, the
examination was completed only with conventional
bronchoscopy. In contrast, when malignant cells
were not detected, ultrathin bronchoscopy was
added just after biopsy with a conventional bron-
choscope.

2.4. Bronchoalveolar lavage with an
ultrathin bronchoscope

Bronchoalveolar lavage was performed when possi-
bte. After biopsy, sterile saline of 10ml was injected
into the drainage bronchus of the (esion through the
channel of XP40, and the recovered saline was sub-
jected to cytological examination.

Rt. upper lobe

No.(cases)
s? 6
§2 3

§3 5

Rt. middle lobe

No.(cases)
s4 1
s* 1
Rt. lower lobe
No.(cases)
86 2
58 1
st 2

3. Results

3.1. Diagnostic rate of ultrathin
bronchoscopy

Final diagnosis consisted of 23 primary lung can-
cers, 1 metastatic lung cancer, 3 pulmonary tuber-
culosis, and 1 mycobacterium avium complex dis-
ease. Final diagnosis wasn't determined in residual
seven patients. The imaging, including chest com-
puted tomography (CT), suggested that the lesions
without final diagnosis were non-specific inflamma-
tory processes, and most of these lesions showed a
tendency to resolve during follow up. Twenty-two of
35 patients were diagnosed by either form of bron-
choscopy, and therefore the overall diagnostic rate
was 62.8%. Ultrathin bronchaoscopy led to a diagno-
sis in 21 cases, and the diagnostic rate was 60.0%.
Three of these cases were diagnosed only by ultra-
thin bronchoscopy. On the other hand, conventionat
bronchoscopy contributed to a diagnosis in 19 cases,
and the diagnostic rate was 54.3%. One patient was
diagnosed only by conventional bronchoscopy. Six
patients who had not been diagnosed bronchoscop-
ically were diagnosed by percutaneous needle lung
biopsy or open lung biopsy.

3.2, Diagnosis by the combination of
conventional and ultrathin bronchoscopy
(Study B)

Additional ultrathin bronchoscopy was performed
in 32 patients with negative rapid cytology. Fig. 2
shows the distribution in the lung of the lesions
in this study. Papanicolaou stain after all broncho-
scopic examination revealed that there were seven

Lt. upper division

No.(cases)
Sl +2 6
s 1

Lt. lingural division
Ne.(cases)
8¢ 2

Lit. lower lobe

No.(cases)
56 1
s* 1

Fig. 2 Location of tumors in study (B).
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false negative cases in rapid cytology. In contrast,
there was no false positive diagnosis for rapid cy-
tology. Final diagnosis consisted of 24 primary lung
cancers, 2 metastatic lung cancers, 1 malignant
lymphoma, 4 pulmenary tuberculoses, and 1 pneu-
monia. Twenty-twe of 32 patients were diagnosed
by either form of bronchoscopy, and therefore the
overall diagnostic rate was 68.8%. Ultrathin bron-
choscopy led to diagnasis in 19 cases, and diagnos-
tic rate was 59,3%. On the other hand, conventional
bronchoscopy led to diagnosis in nine cases, and
the diagnostic rate was 28.1%. Thirteen patients
{(40.6% of the total 32 patients) were diagnosed
only by additional ultrathin bronchoscopy. Bron-
choalveolar lavage using an ultrathin bronchoscope
was performed in 19 patients, and malignant cells
were detected in 7 patients. In two patients, only
bronchoalveolar lavage cytology was positive for
malignant cells. Final diagnosis of 10 patients who
could not be diagnosed by bronchescopy was made
by percutaneous needle lung biopsy or open lung
biopsy.

4, Discussion

The improvement of ultrathin bronchoscopes, es-
pecially with the integration of a built-in channel,
made it possible to perform brushing cytology,
biopsy, and bronchoalveolar lavage utilizing the
channel. Whereas most of the reports on ultrathin
bronchoscopes so far have dealt with infant dis-
eases or diffuse pulmonary diseases [6—8,10—12],
there are only a limited number of studies in which
diagnostic ability for lung cancer was compared
between ultrathin and conventional bronchoscopy.
Rooney et al. reported 17 patients examined by
conventional and ultrathin bronchoscopy, type
3C40 [13]. Whereas biopsy and brushing cytol-
ogy were done with a conventional bronchoscope,
only brushing cytology was done with an ultrathin
bronchoscope in their study. They concluded that
ultrathin bronchoscopy appeared to be a useful
adjunct to conventional bronchoscopy in the di-
agnosis of peripheral lung lesions. However, the
diagnostic rate of an ultrathin bronchoscopy in this
report was only 29.4% (5/17) even when including
only three cases of atypical cells obtained in ul-
trathin bronchoscopy. They reasoned that this low
diagnostic rate with an ultrathin bronchoscope was
because only brushing cytology had been done.
It can be postulated that brushing instruments
for ultrathin bronchescopy may not have enough
power to gather adequate cells for diagnosis. In
our study, we always performed biopsy in ultra-
thin bronchoscopy, and the material for cytology

was obtained by smearing the residual material
from histological examination. Both cytological
and histological approaches are needed for diag-
nosis in ultrathin bronchoscopy. It is noted that
cytological examination was very useful in ultra-
thin bronchoscopy because sufficient material for
histological examination could not always be ob-
tained with FB56D, We conclude that uttrathin
bronchoscopy has comparable ability to conven-
tional bronchoscopy in diagnosing lung lesions even
when used alone,

As shown in Fig, 3, XP40 can wind in more com-
plicated fashion than conventional brenchoscopes
and more than a brush or a curette introduced
through conventional bronchoscopes. Even in com-
parison with a brush or a curette in conventional
bronchoscopy, XP40 generally demonstrated a bet-
ter approach to the lesions. This might partly
explain the improved diagnostic rate by ultrathin
bronchoscopy.

We don’t suggest here that ultrathin bron-
choscopy should replace conventional bron-
choscopy in the diagnosis of peripheral lung le-
sions, because ultrathin bronchoscopes are fragile
and FB56D forceps are both fragile and expensive.
Moreover, it is clear that the forceps for conven-
tional bronchoscopes can obtain more material
than that for ultrathin bronchoscopes. One possi-
ble way to improve the diagnostic rate in ultra-
thin bronchoscopy is to obtain more material, and
therefore to increase the frequency of biopsy. We
think that three to five biopsies are realistic with
XP40,

One possible additional use of ultrathin broncho-
scopes is when malignant cells are not detected
by rapid cytology during bronchoscopic examina-
tion as shown in this manuscript. We showed that
overall diagnostic rate was improved when ultra-
thin bronchoscopy was introduced in this way. Loca-
tions of tumor diagnosed with only ultrathin bron-
choscope were as follows: (lt. B'+2: 4 cases, rt.
BZ: 2, rt. B%: 2, rt. B%: 1, rt. B%: 1, rt. B%: 1, It
B4: 1, {t. BS: 1). The upper lobes, especially B',
BZ, and B'+2, followed by B® were most frequent
sites. Additionally, ¢ out of 13 lesions that were
diagnosed only by ultrathin bronchoscopy were lo-
cated in the upper lobes. These results suggest that
the introduction of ultrathin bronchoscopy based
on the results of rapid cytology is especially use-
fLél in diagnosing the lesions in B!, B2, B'+2, and
B,

Rapid Shorr stain is a type of rapid cytological
staining. Compared with other staining such as
Riu stain and Diff-quik stain, rapid Shorr stain has
advantages of shorter staining time, and in that
cellular features after staining are similar to those
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(b)

Fig. 3 Cases showing usefulness of ultrathin bronchoscopy. (a) ultrathin bronchoscope reached peripheral tumor of
Rt B2bi a. (b) ultrathin bronchoscope reached peripheral tumor of Lt B®bii g.

in Papanicolaou stain. In our experience, sensi-
tivity and specificity of rapid cytology were 84.6
and 100%, respectively, when compared to stan-
dard Papacicolaou stain that was done after the
bronchoscopic examination [14]. We conclude that
uttrathin bronchoscopy is a useful device for di-
agnosis of peripheral lung lesions, especially as a
complement of conventional bronchoscopes.
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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
Il 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 |l 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 vinorelbine is reported
to show a strong synergistic antitumor effect when
combined with gefitinib in preclinical studies [5,6],
we conducted a pilot phase Il study of gefitinib
and vineorelbine 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 [1IB
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 intravencusly 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—3 (9th day), 44 mm=3 (14th day),
0mm=3 (12th day), and 136mm~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 pneunonia 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/% - see front matter © 2004 Elsevier Ireland Ltd. All rights reserved.
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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
2) received two cycles of vinorelbine monotherapy
without gefitinib after combination chemotherapy.
Vinoretbine alone also induced appreciable neu-
tropenia but to a lesser degree (grade 0 in 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

&S b e

not occurred in the second cycle, she again under-
went severe neutropenia of 33 mm=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 unique 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): (EE) gefitinib 250mg per day oral

administration; (=) intravenous vinorelbine 25mg/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 1 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 vinorelbine 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 interstitiat
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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A Single Institutional Subset Analysis of the WJLCG Study Comparing
Concurrent and Sequential Chemoradiotherapy
for Stage III Non-small-cell Lung Cancer

Takuhito Tada,* Kazuo Minakuchi,* Kaoru Matsui,** Hideki Kin,*
Tomokazu Nishiguchi,* and Haruyuki Fukuda®**

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 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.

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
those 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 and none of the patients 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
was frequent, and the prognosis of such patients was poor.

Key words: radiotherapy, chemotherapy, lung cancer, iflterruption

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 (WJLCG) performed a phase III study 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 analyzed,
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

Fatients

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 42-15 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

Sq, squamnous 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 0 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 gver 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 }

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

RADIATION MEDICINE
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Fig. 1. Overall survival in patients according to treatment.

Table 2, Noncompletion and interruption ¢f radiation therapy

Concurrent therapy Sequential therapy

No, of patients 24 25
Noncompletion 3 1
Interruption, days

5-9 6 0

10-13 1 0

214 5 0
Per protocol 9 24

Per protocol: patients treated with no or less than 5-day interruptions,

hemorrhage in cne 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 9 days, 10 to 13 days,
and more than 13 days was required in six, one, and five
patients, 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

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 III 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 n 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 111 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 concuirent group, there was a problem of frequent
noncompletion or interruption of radiation therapy, and

RADIATION MEDICINE
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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 in 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 10% 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 lung 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 II study of concurrent
cisplatin, etoposide, and chest radiotherapy, and reported
a 3-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, S-year
in-field control was only 36%, which was clinically
assessed using chest X-ray or computed tomography.
Since there is considerable room to 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 et 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,

In conclusion, the concurrent regimen was considered
to be too toxic since noncompletion or interruption of
radiation therapy was frequently observed. Marginal
relapse comprised only 10% 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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KEYWORDS Summary

Gefitinib; Background: The purpose of the study was to identify the potential predictive features
Non-small-cell lung associated with the response and survival benefit of gefitinib administration. We have
cancer; retrospectively reviewed data of all patients who received a single regimen of gefitinib
Prognostic factor; in our institution from August 1998 until July 2003.

Smoking index; Methods: Overall 101 patients with non-small-cell lung cancer (NSCLC) who have re-
Female: ceived a single use of gefitinib were analyzed. Potential factors associated with the

response of gefitinib included smoking index, gender, histology, performance status
{P5), number of pre-treatments, age and stage. Univariate analysis was performed
for these strata by Fisher's exact test and multivariate analysis was then performed
using the logistic regression model,

Results: The overall response rate was 19.8%. Univariate analysis revealed that sig-
nificant predictive factors were associated with the response for ‘adenocarcinoma’,
*female’, 'good PS' (0—1) and 'non-smoker’ categories. Multivariate analysis limited
the predictive factors associated with the response for 'female’ (P = 0.0032), ‘good
PS’ {P < 0.02) and 'non-smoker’ (P = 0.0417). In survival analyses, 'female’ (P <
0.005), 'good PS’ (P < 0.0001), and a low level of the smoking index (P < 0.05} indi-
cated significantly prolonged survival. Response and survival data in elderly patients
were equivalent to those in younger patients. Adverse events (AEs) were generally
mild and were almost always skin reactions and diarrhea. Interstitial lung disease
(ILD) occurred in 4% of the group under cbservation.

Conclusions: Gefitinib provided clinical benefit for the following factors 'female’,
*good PS* and ‘non-smoker’. A low smoking index is reported as a novel predictive
prognostic factor following a single regimen of gefitinib.

@ 2004 Elsevier Ireland Ltd. All rights reserved.

Performance status
(PS);
Retrospective analysis

Abbreviations: NSCLC, non-small-cell lung cancer; EGFR, epidermal growth factor receptor; IDEAL-1, Iressa dose evaluated advanced
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1. Introduction

Patients with advanced non-small-cell lung can-
cer (NSCLC) have a poor prognosis with 1-5%
S-year survival rates [1]. A recent meta-analysis
demonstrated that platinum-based combination
chemotherapy is currently considered to be the
most effective treatment for advanced NSCLC, and
these have improved the median survival time (MST)
by 2 months and caused a 10% increase in 1-year
survival rates [2]. As platinum-based chemotherapy
improves survival and quality of life in advanced
NSCLC patients, most patients will receive second
line chemotherapy. With recurrence or progres-
sion, docetaxel has been approved as a second line
chemotherapy treatment due to demonstrated sur-
vival benefit compared with best supportive care
{BSC) or vinorelbine/ifoesfamide [3,4]. Currently,
there is no proven effective chemotherapy for pa-
tients previously treated with platinum-based and
docetaxel therapies.

The epidermal growth factor receptor (EGFR) is
a promising target for anticancer therapy because
many types of cancer cells express or overexpress
EGFR (including NSCLC, renal cell carcinoma and
breast cancer} [5,6]. EGFR overexpression has been
reported as a poor prognostic factor in many types
of human solid tumors including NSCLC in several
studies [7—9]. Currently, monoclonal antibodies
that bind to the extracellular domain of EGFR and
intracellular tyrosine kinase inhibitors have been
developed [10,11]. Gefitinib is an orally active, se-
lective EGFR tyrosine kinase inhibitor that blocks
signal transduction pathways implicated in the pro-
tiferation, angiogenesis, invasion, metastasis and
survival of cancer cells [12,13]. Several phase |
trials demonstrated safety and tolerability of gefi-
tinib in pretreated patients with solid tumers, in
which trials an 11% response rate was seen in 100
patients with heavily pretreated advanced NSCLC
f14]. On the other hand, in Japan, a phase | trial
demonstrated five responders out of a total of 31
patients who all had adenocarcinoma of the lung
[12]. To confirm anti-tumour activity and the safety
profile of gefitinib, an international phase Il study
(IDEAL-1) and United States trial (IDEAL-2) were
conducted as a second or third line treatment in
patients with advanced NSCLC [15,16]. Patients
enrolled in these studies were randomized into
two different doses, 250 and 500 mg/day. These
trials demonstrated that toxicity was mild and
showed an encouraging response rate with an RR
of 18.4 and 11.8% of patients in the 250mg arm,
respectively, and an improvement in disease re-
lated symptoms and quality of life were observed.
The IDEAL-1 study has also confirmed that there

were statistically significant differences in efficacy
for 'adenocarcinoma’ and ‘female’ using multi-
variate analysis. Two large randomized phase Il
studies [17,18], which are standard chemotherapy
(cisplatin/gemcitabine or carboplatin/paclitaxel)
with or without gefitinib, failed to demonstrate
a survival benefit for advanced NSCLC patients
as a first line chemotherapy. Although the results
of the phase lll studies were negative, gefitinib
is still considered a promising molecular targeted
agent as a new generation treatment in patients
with advanced NSCLC, Information on the clinical
prognostic factors following a single regimen of
gefitinib should be helpful in finding which patients
are likely to receive benefit, and in the develop-
ment of a future treatment. Although the previous
phase Il trial (IDEAL) showed that several predic-
tive factors were associated with the response to
gefitinib, the population was essentially biased to-
wards the young, with good performance status
(PS) and conserved, good organ functions.

In this study, to find factors associated with an
objective response and survival benefit of gefitinib,
we retrospectively analysed patients who received
a single regimen of gefitinib at our institute.

2. Methods

All patients with stage [lIB or IV NSCLC, who re-
ceived a single regimen of gefitinib from August
1998 until July 2003 at the Kinki University School
of Medicine, Osaka, were retrospectively reviewed.
We evaluated patients who participated in clinical
trials (phase I trial, phase |l trial; IDEAL-1), or phase
Il trial for investigating surrogate gene therapy,
and in 53 patients who were administered the drug
after marketing (including elderly or poor perfor-
mance status patients). Patients who received gefi-
tinib as part of a compassionate use program were
excluded. All patients were checked for age, gen-
der, histology, Eastern Cooperative Oncology Group
(ECOG), PS, stage, pre-treatment regimen, number
of prior regimen, and smoking status before treat-
ment of gefitinib. Smoking status was evaluated by
the Brinkmann index; number of cigarettes per day
multiplied by number of years. We analyzed the
response, overall survival rate and the adverse ef-
fects of gefitinib, and investigated predictive fac-
tors associated with response and prognosis. The
response was assessed using physical examination,
biochemical profile, chest X-ray, chest computed
tomography (CT}, head CT or magnetic resonance
imaging (MRI} scan, abdominal echo-graphic or ab-
dominal CT scan, bone scinti-graph, bronchoscope,
and was evaluated according to the response eval-
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uation criteria in solid tumor (RECIST) [19]. The
severity of all the adverse events (AEs) that re-
lated to gefitinib administration was assessed by
the NCPCTC (version 2.0) grading system, The pre-
dictive factors associated with the response that
were analyzed in this study were age, gender,
PS, histology, stage, number of prior regimen and
smoking status. Variables were tested for any pos-
sible relationship with the response to gefitinib,
at first by univariate analysis, and subsequently by
the application of a multivariate model. Response
rates were compared between strata using Fisher’s
exact test. Logistic regression models were used
to explore observed differences and identify base-
line factors that may independently predict for
response rates. The survival curves were estimated
using the Kaplan—Meier method and compared us-
ing the log-rank test. P-values less than 0.05 were
considered significant.

3. Results
3.1. Patient profiles

From August 1998 until July 2003 at our insti-
tute, a total of 105 patients, who were already
cytologically or histologically diagnosed as NSCLC,
were treated by a single regimen of gefitinib.
Patients received gefitinib until disease progres-
sion or intolerable toxicity. Of these, 101 patients
were evaluated as suitable for analysis; four pa-
tients were excluded from analysis because they
received gefitinib as part of a compassionate use
program, As shown in Table 1, the 101 patients
included: 2 patients who received gefitinib at a

Table 1 Patient characteristics

Number of patient

(N=101)
Phase | 7
50 mg 2
100 mg 1
225mg 1
400mg 1
525mg 1
700mg 1
Phase Il {IDEAL-1) 11
250mg 6
500mg 5
Phase Il (gene expression} 30
(250 mg)
Post marketing (250 mg) 53

Table 2 Patient characteristics (N = 101)

Number of
patients
Age (year)
Median (range) 62 (31-84)
<69 74
=70 27
Gender
Male 64
Female 37
Performance status
0 15
1 62
2 17
3 7
Tumor histology
Adenocarcinoma 81
Squamous 18
Large-cell 2
Stage
m 18
v 83
Previous treatment
No treatment 5
Failed 1 previous 53
chemotherapy regimens
Failed 2 previous 34
chemotherapy regimens
Failed 3 previous 9
chemotherapy regimens
Smoking (smoker:never-smoker) 55:46
index* 0:1-599:1000 46:32:23

andex: number of cigarettes per day multiplied by
number of years.

once daily dose of 50mg; single patients who each
received 100, 225, 400, 525 and 700mg, respec-
tively; 89 patients who received 250mg; and 5
patients who received 500 mg. In the phase | trial,
we used an intermittent administration schedule
with 14 days continuous dosing followed by 14
days off.

Patient characteristics are shown in Table 2. The
median age was 62 years (ranging from 31-84)
and 74 patients (73.3%) were less than 69 years
old. 63.4% of the patients were male, 76.2% had
performance status (ECOG) 0-1, 80.2% had ade-
nocarcinoma of which 83.2% had stage IV disease.
Fifty-three patients had received one prior reg-
imen, 43 had more than two prior regimens and
only five had previously been untreated, 54.5% of
them were smokers, and the non-smokers were
almost all fermale. This study included patients



