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Table 3 Overall objective response

Number %
Number of patients evaluated 101
Complete response {CR) 1 1.0
Partia! response (PR) 19 18.8
Stable disease (SD) 52 51.5
Progressive disease (PD) 25 24.8
Not evaluable 4 4.0

Response rate

% (95% ClI) 19.8 (12.0-27.6)
Disease control rate?

% (95% CI) 71.3 (62.5—80.1)
ACR + PR +S.D.

who had failed several previous chemotherapy
regimens, and patients with an ECOG PS score
of 3.

3.2, Response to treatment

Table 3 shows an objective response observed in
this study. Twenty responders were evaluated and
the overall response rate was 19.8%. One patient
achieved a complete response, 19 patients exhib-
ited a partial response and 52 patients had stable
disease, resulting in a disease control rate (ob-
jective responses plus stable disease) of 71.3%.
When evaluated using patient characteristics, we
determined the response rate detailed in Fig. 1.
All patients that responded had adenocarcinoma
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of the lung as the histological subtype. In addi-
tion, for the factors ‘female’ and ‘never-smoker’,
there were higher response rates than in ‘male’
and ‘smoker’ respectively, while RR was similar
for age, stage and pre-treatment. The response
rate of 'female’ and ‘never-smoker’ were 37.8 and
32.6%, respectively. Using the Fisher’s exact test,
the predictive factors which were associated with
a response were 'female’ (37.8% versus 9.4%; P =
0.0006), 'adenocarcinoma’ (24.7% versus 0%; P =
0.0104}, 'good PS’ (0—1) (26.0% versus 0%; P =
0.0028), and never-smoker (32.6% versus 9.1%;
P = 0.0025). There were no significant differences
for age, stage and pre-treatment (Table 4). A mul-
tivariate analysis was performed against the four
significant predictive factors in univariate analysis
(Table 5). Because the incidence of the female fac-
tor is very strongly correlated to the never-smoker
factor, the statistical assay was rather unstable if
the two factors were analyzed simultaneously. We
then investigated two patterns of multivariate anal-
ysis. One analysis excluded smoking and the other
excluded gender. If smoking status was extracted,
then female and good performance status were
statistically significant. If gender was extracted,
then non-smoking and good performance were sta-
tistically significant. The odds of a response were
over three times higher for patients with adeno-
carcinoma than for patients with other histologies,
however, this is not considered to be statistically
significant because the group in this study was of
a small size and included a high percentage of
adenocarcinoma.
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Table 4 Predictive factors associated with an ob-
jective response by univariate analysis

Parameter N Responder RR (%) P-value
Smoking index

Non-smoker 55 15 32.6

Smoker 46 5 9.1  0.0025
Gender

Female 37 14 7.8

Male 64 6 9.4  0.0006
Histology

Adenocarcinoma 81 20 4.7

Others 20 0 0.0 0.0104
PS

0-1 77 20 26.0

=2 24 0 0.0 0.0028
Pre-treatment

<2 regimens 58 13 22.4

>3 regimens 43 7 16.3 N.S.
Age {years)

=70 74 13 17.6

>71 27 7 25.9 N.S.
Stage

ne 18 4 22,2

\) 83 16 19.3 N.S.

Abbreviations: N.S., not significant.

3.3. Toxicity

Drug-related AEs of all patients are shown in
(Table 6}. A total of 101 patients were evaluated for
toxicity. The most frequent drug-related AEs were a
rash, dry skin and diarrhea. Most of these AEs were
mild (Grade 1 or Grade 2) and were controllable.
Of all the drug-related AEs evaluated, Grade 3 or
Grade 4 AEs were seen in less than 5%, and Grade
4 drug-related AEs were only pneumnonitis. Grade 3

or 4 AEs required a treatment interruption, but re-
covered after discontinuation of gefitinib, except
with pneumonitis. Four patients developed greater
than Grade 3 pneumonitis requiring hospitatiza-
tion. All patients had a fever and severe hypoxemia
on admission. As soon as possible, all patients were
administered steroid therapy. While two patients
recovered with the steroid therapy, two patients
died within 40 days after the administration of gefi-
tinib, Hematological toxicities were not observed.

3.4. Survival

The median survival time of the patients who were
tgood PS' (0 or |) and 'poor PS’ (2 or 3) was 353
and 97 days, respectively, and this difference was
significant (P = 0.0001, log-rank test) (Fig. 2A).
The MST of females was significantty longer than
that of males (596 days versus 178 days, P = 0.004)
(Fig. 2B). Furthermore, a low smoking index (<900)
significantly prolonged survival {MST: 301 days ver-
sus 149 days, P = 0.031) (Fig. 2C). Age did not in-
fluence the survival benefit of the patients treated
with gefitinib (Fig. 2D).

4, Discussion

Gefitinib is an orally active, selective EGFR tyro-
sine kinase inhibitor that blocks signal transduction
pathways, and is one of the promising molecular
targeted drugs used in the treatment of advanced
NSCLC [16,17,20]. Although the large scale of the
phase Il study (IDEAL-1) [15] has already confirmed
that there were statistically significant differences
in efficacy for ‘adenocarcinoma’ and 'female’ by
multivariate analysis, the population was essen-
tially biased towards young people with good per-
formance status who had conserved, good organ
functions. To clarify the predictive prognostic fac-

Table 5 Predictive factors associated with an objective response by multivariate analysis

Parameter 0dds ratio 95% Cl P-value
Extraction of smoking
Gender {female vs. male) 0.163 0.040-0.585 0.0032
Performance status (1 vs. 2) 0.061 0.000-0.415 0.0018
Histology {Adeno® vs. others) 3.326 0.435—infinity N.5.
Extraction of gender
Non-smoking {nomn vs. =1) 0.297 0.063—-0.939 0.0417
Performance status (1 vs. 2) 0.096 0.000—0.628 0.0101
Histology {Adeno vs. others) 4,385 0.588—infinity N.S.

Abbreviations: N.S., not significant; Cl, confidence interval.

& Adenocarcinoma.
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Table 6 Patients with drug-related adverse events {(NCI-CTC)

Adverse event Number of patients (N = 101)
Grade 1 Grade 2 Grade 3 Grade 4/5 Total

Rash 33 (32.6%) 21 (20.8%) 3 (3.0%) 0 57 (56.4%)
Dry skin 24 (23.7%) 3 (3.0%) 0 0 27 (26.7%)
Pruritis 9 (9.0%) 7 (7.0%) 0 ¢ 16 (16.0%)
Diarrhea 19 (18.8%) 4 (4.0%) 0 0 23 (22.8%)
Nausea 6 (6.0%) 1 (1.0%) 0 0 7 (7.0%)
Yomiting 3 (3.0%) 0 0 0 3(3.0%)
Anorexia 7 {7.0%) 0 0] 0 7 (7.0%)
ALT increased 5 {5.0%) 2 (2.0%) 5 (5.0%) 0 12(13.0%)
AST increased 8 (8.0%) 2 (2.0%) 3 (3.0%) 0 13 (13.0%)
Pneumonitis 0 0 2 (2.0%) 28 (2.0%) 4 (4.0%)
aTreatment-related death (Grade 5).

tors in a practical setting, we retrospectively anal- 'good PS’ and ‘never-smaoker’. In survival analyses,

ysed the patients who received a single regimen  the factors 'female’, ‘good PS’, and a low smoking
of gefitinib at our institute. Multivariate analysis  index also significantly prolonged survival.

demonstrated that the predictive factors which The mechanism by which these factors pro-
were associated with a response were ‘female’,  duced better prognosis has not been clarified.
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Estrogen and progesterone may up-regulate EGFR
in normal tissues [21], and activation of steroid
hormones might impact on EGFR function in
NSCLC [22]. Anather explanation may be that
the steroid hormone receptor might interact with
EGFR and influence the response of an EGFR
inhibitor.

Multivariate analysis in IDEAL-1 showed that PS
was not a significant prognostic factor, however, the
population of the study was restricted with regards
to good PS. Although gefitinib was considered as
an effector of symptom improvement in the phase
Il trial, the indication for patients with poor PS is
controversial, Several authors described the case
reports about the efficacy of gefitinib in NSCLC pa-
tients with poor PS [23,24] or with brain metastases
[25]. Although 'good PS’ were significant prognos-
tic factor in this trial, gefitinib still might be a can-
didate drug for patients with poor PS, because of
restrictian of the use of other anti-cancer drug by
their toxicities.

Elderly patients exhibited an equivalent response
to young patients in this study. Recent data sug-
gested, gefitinib is safe and well tolerated in elderly
pretreated NSCLC patients [26]. A phase |l study of
gefitinib for elderly patients in NSCLC is needed.

A low smoking index was revealed as a predic-
tive prognostic factor following a single regimen of
gefitinib. Erlotinib is also administered orally and
is a highly selective EGFR tyrosine kinase inhibitor
[27] with a quinazolinamine-based structure sim-
ilar to that of gefitinib. In the phase Il study of
erlotinib in NSCLC or bronchial alveolar carcinoma
[28], a non-smoking history was also a prognos-
tic factor. Chronic exposure to nicotine increases
the expression level and phosphorylation status
of EGFR and impairs its function {29]. Moreover,
smoking produces overexpression of Her2/neu that
binds to EGFR as a hetero-dimer in the tissue of
normal bronchus, Expression of EGFR or Her2/neu
or both in tissue samples by immunochistochemistry
has not correlated in the response of gefitinib [30],
however the different type of dimers formed be-
tween EGFR families might influence the response
to gefitinib,

Four patients (4% of the patients) developed in-
terstitial lung disease (ILD). Continuous smoking
disrupted surfactant protein A or D [31,32], and the
serum levels of the proteins were increased [33].
As *smoking history’ and 'male’ are significant risk
factors of ILD and also in treatment with gefitinib
[34], a serum level of the surfactant protein A or
D might be a predictive marker of ILD. Patients
who are female and non-smokers are most likely
to receive a high benefit and low risk with gefitinib
treatment.

Although more basic biological research is needed
to find the mechanism of action, we have found
several predictive prognostic factors associated
with the practical use of gefitinib. This is necessary
clinical information which is important in order to
set eligibility criteria for future clinical trials with
gefitinib.
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Combination phase | study of nedaplatin and gemcitabine for
advanced non-small-cell lung cancer

T Kurata', K Tamura', N Yamamoto', T Nogami', T Satoh', H Kaneda', K Nakagawa' and M Fukuoka™"'
'Department of Medical Oncology, Kinki University Schoof of Medicine: 377-2, Ohno-Higashi, Osaka-Sayama, Osaka 589-851 1, Japan

To establish the toxicities and maximum tolerated dose (MTD) of nedaplatin with gemcitabine, and to observe their antitumour
activity, we conducted a combination phase | study in advanced non-small-cell lung cancer (NSCLC). Patients received nedaplatin
{60~ 100 mg m™2 given intravenously over 90 min) on day |, and gemcitabine (800~ 1000 mg m™2 given intravenously over 30min)
on days |, 8, every 3 weeks. In total, 20 patients with locally advanced or metastatic NSCLC who received no prior chemotherapy or
one previous chematherapy regimen were enrolled. The most frequent toxicities were neutropenia and thrombocytopenia;
nonhaematological toxicities were generally mild. Three out of six patients experienced dose-limiting toxicities (neutropenia,
thrombocytopenia and delayed anaemia) at dose level 4, 100 mg m ™2 nedaplatin with 1000 mg m ™2 gemcitabine, which was regarded
as the MTD. There were three partial responses, for an overall response rate of 16.7%. The median survival time and |-year survival
rate were 9.1 months and 34.1%, respectively. This combination is well tolerated and active for advanced NSCLC. The
recommended dose is 80mg m~2 nedaplatin with {000 mgm‘2 gemcitabine, This caombination chemotherapy warrants a phase I
study and further evaluation in prospective randomised trials with cisplatin- or carboplatin-based combinations as first-line

chemotherapy for advanced NSCLC.

Published online 20 April 2004
© 2004 Cancer Research UK

Based on the results of a meta-analysis (Non-Small Cell Lung
Cancer Collaborative Group, 1995), cisplatin-based chemotherapy
is considered the best available therapy for patients with locally
advanced or metastatic non-small-cell lung cancer (NSCLC).
Although several new agents with novel mechanisms and signi-
ficant activity against NSCLC have been introduced, such as taxanes,
gemcitabine and vinorelbine, any of these agents used in combina-
tion with a platinum agent provide equivalent survival improvement
(Kelly et al, 2001; Schiller et al, 2002; Fossella et al, 2003). The
prognosis of advanced NSCLC patients who reccive cisplatin-based
chemotherapy is still poor, and the renal and gastrointestinal
toxicities caused by cisplatin often limit its clinical use. Therefore,
development of different treatment strategies is necessary.
Nedaplatin is a second-generation platinum derivative that has
shown equivalent antitumour activity and lower toxicity - less
nausea, and lower nephrotoxicity and neurotoxicity - than
cisplatin (Kameyama et al, 1990; Ota et al, 1952). A phase [ study
demonstrated the maximum tolerated dose {MTD) and the
recommended dose {RD) for phase II studies of nedaplatin was
120 and 100 mgm™?, respectively, and the dose-limiting toxicity
{DLT) was thrombocytopenia {Ota et al, 1992). Two independent
phase 11 studies of nedaplatin for NSCLC showed response rates of
14.7 and 20.5%, respectively, and 16.7 and 12.5% with the patients
who had received chemotherapy previously (Fukuda et al, 1990;
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Furuse et al, 1992a). Based on these promising results, a
randomised study of nedaplatin - vindesine vs cisplatin -vindesine
was conducted for previously untreated NSCLC patients in Japan
and indicated that nedaplatin-based chemotherapy yielded similar
response rates and overall survival (Furuse et al, 1992b).
Leucopenia, renal toxicities and gastrointestinal toxicities were
more frequent in the cisplatin - vindesine arm, while thrombocy-
topenia was more frequent in the nedaplatin-vindesine arm,

Gemcitabine, an analogue of deoxycytidine, is a pyrimidine
antimetabolite, that shows a reproducible response rates of >20%
with a median survival time of 9 months, offering a quality of life
benefit in comparison with best supportive care (Abratt et al, 1994;
Anderson et al, 1994: Gatzemeier et al, 1996; Anderson et al, 2000).
The main toxicity of gemcitabine is mild-to-moderate myelosup-
pression. The combination of gemcitabine and cisplatin showed
synergistic effects in preclinical studies because gemcitabine
inhibited the repair of DNA damage caused by cisplatin (Bergman
et al, 1996), and achieved high response rates along with
improvements in median survival time in clinical setting (Sandler
et al, 2000; Schiller et al, 2002; Alberola et al, 2003).

Recently, carboplatin has attracted attention ahead of nedaplatin
because it has similar activity to cisplatin with fewer nonhaema-
tological toxicities. The available data suggest that carboplatin~
paclitaxel or carboplatin-gemcitabine should be considered
among standard regimen for advanced NSCLC (Kelly et al, 2001;
Grigorescu et al, 2002; Rudd et al, 2002; Schiller ez al, 2002).

It seems that nedaplatin has activity and toxicity profiles similar
to those of carboplatin, although no randomised trial has not been
done to allow direct comparison (Fukuda et al, 1990; Furuse et al,



1992a; Ota et al, 1992). Moreover, Matsumoto et al (2001)
demonstrated that the combination of nedaplatin and gemcitabine
resulted in enhanced inhibition of tumour growth in vivo and the
antitumour efficacy of the combination was superior to that of
cisplatin ~gemcitabine or carboplatin-gemcitabine. Based on the
results of a preclinical study, we designed the present phase 1 study
of the efficacy of the combination of nedaplatin and gemcitabine
for advanced NSCLC. The purpose of this study was to establish
the toxicities and MTD of this combination, to determine the RD
for phase II studies, and to observe their antitumour activity.

PATIENTS AND METHODS
Patient eligibility

Patients with histologic or cytologic confirmation of locally
advanced or metastatic NSCLC who received either no prior
chemotherapy or one previous chemotherapy regimen were
eligible. The eligibility criteria were as follows; (1) measurable
lesions; (2) age <75 years; (3) Eastern Cooperative Oncology
Group (ECOG) performance status (PS) 0-1; (4) adequate organ
function (a white blood count (WBC) >4000u17", a neutrophil
count >2000ul"", a platelet count 10000017, a haemoglobin
count >9.5gdl™!, serum total bilirubin <I.5mgdl™!, serum
transaminase €2 x upper normal limits, a serum creatinine <€
upper normal limits, blood urea nitrogen (BUN) <25mgdl™’,
Pa0; 60 mmHg or Sp0, >90%]; and (5) normal electrocardio-
gram (ECG). At least 4 weeks must have passed after the
completion of previous therapy and the patients had to have
recovered from the toxic effects of previous therapy. The exclusion
criteria consisted of pulmonary fibrosis or interstitial pneumonitis
with symptoms or apparent abnormalities on chest X-ray, massive
pleural effusion or ascites, acute inflammation, pregnancy,
lactation, symptomatic brain metastases, active concurrent malig-
nangcies, severe drug allergies, severe heart disease, cerebrovascular
disease, uncontrollable diabetes mellitus or hypertension, severe
infection, active peptic uleer, ileus, paralysis intestinal, diarrhoea
and jaundice. This study was performed at Kinki University
School of Medicine and was approved by the Institutional
Review Board. Written informed consent was obtained from all
patients, This study was conducted in accordance with Declaration
of Helsinki.

Pretreatment and follow-up studies

Prior to entry, a complete history was taken and physical
examination including age, height, weight, performance status,
histological diagnosis, tumour stage, contents of previous treat-
ment and presence of a complication was performed. The
pretreatment laboratory investigations included a complete blood
cell count, differential WBC count, platelet count, serum electro-
lytes, total protein, albumin, total bilirubin, transaminase, alkaline
phosphatase, lactate dehydrogenase, BUN, creatinine, creatinine
clearance and urinalysis. After the initiation of therapy, a complete
blood cell count with a differential WBC count was performed at
least twice a week. Blood chemistry profiles and chest X-ray films
were obtained weekly. The lesion measurements were performed
during at least every second course. Toxicities were evaluated
according to the National Cancer Institute Common Toxicity
Criteria (NCI-CTC) version 2 and tumour responses were assessed
using the Response Evaluation Criteria in Solid Tumors (RECIST}
guidelines (Therasse et al, 2000). Time to progression was
measured from the date of registration to the date of first
progression or death from any cause. Survival time was also
measured from the date of registration to the date of death or latest
follow-up, and was calculated using the Kaplan-Meier method
(Kaplan and Meier, 1958).
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Drug administration and dose escalation

The treatment schedule included nedaplatin, diluted with 500 ml of
normal saline, given intravenously over 90min on day 1, and
gemcitabine with 100 ml of normal saline, given intravenously over
30 min after the completion of nedaplatin infusion on days 1 and 8,
every 3 weeks. All patients were allowed to receive antiemetics with
dexamethasone and granisetron, and post-therapy hydration with
1000 ml of normal saline. Granulocyte colony-stimulating factor
{G-CSF) prophylaxis was not administered, Doses of Femcitabine
on day 8 were given if the WBC count was >2000 21~ and/or the
platelet count was > 75000047, and/or allergic reaction, fever,
elevation of transaminase and pneumonitis were less than grade 2,
and/or the other nonhaematological toxicities were less than grade
3. The subsequent courses were withheld until the toxic levels
returned to those specified in the eligibility criteria, The doses of
both drugs were decreased by one dose level if DLTs occurred. In
the case of the initial dose level, the doses of nedapiatin and
gemcitabine were reduced by 20 and 200 mgm™?, respectively.
Dose escalations were performed as listed in Table 1. Intrapatient
dose escalation was not allowed. At least three patients were treated
at each dose level, and three additional patients were entered at the
same dose level if DLT was observed in one of the first three
patients, The MTD was defined as the dose level at which more
than two of three patients, or three of six patients experienced DLT.
The definition of DLT was as follows: (1) grade 4 leukopenia, (2)
grade 4 neutropenia for more than 4 days, (3) thrombocytopenia
<20000p17", (4) grade 3 febrile neutropenia, (5) grade 3 nonhae-
matologic toxicity except for nausea/vomiting, (6) delay of admi-
nistration of gemcitabine on day 8 over a week for toxicities,

RESULTS

Between August 2001 and February 2003, 20 patients were enrolled
in this study, The total and the median number of courses were 55
and 3 (range 1-6), respectively. The patients’ characteristics are
shown in Table 2. The majority of patients had a PS of 1. There

Table | Dose-escalation schema
Nedaplatin dose Gemcitabine dose  No. of patients
Dose level (mgm™ %) (mgm %) {courses)
| &0 800 3(8)
2 80 800 3(10)
3 80 1000 5 {18)
4 100 1000 6 (20}
Table 2 Patients' characteristics
No. of patients 20
Age, years Median 635
Range 36-74
Sex Maleffernale 1743
Performance status 0/ 5115
Histotogy Adenofsquamous 1377
Stage B/v 4116
Prior therapy None 5
Surgery 5
Radiation 6
Chemotherapy 14
CDDP-based 3
CBOCA-based 4
Neongplatinum 4
UFT 2
Gefitinin |
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were five previously untreated patients {level 3, two patients; level
4, three patients) and 15 (75%) previously treated patients. Of the
previously treated patients, five had received prior surgery, five
had prior radiotherapy, and 14 had prior chemotherapy. Seven had
received platinum-based chemotherapy (cisplatin, three patients;
carboplatin, four patients), and four a nonplatinum regimen.
Responses to previous chemotherapy included partial response in
five patients, stable disease in seven, progressive disease in one,
and not evaluable in one. The median interval from previous
treatment was 16 weeks {range 4-92.5 weeks). Out of 20 patients,
18 were assessable for toxicity and response. Two patients at level 3
were excluded from the toxicity and response evaluation because
they had refused this study after registration.

Toxicities

The haematological and nonhaematological toxicities observed
during the first course are shown in Tables 3 and 4, respectively.
The most frequent toxicities observed in the first cycle were
neutropenia and thrombocytopenia (Table 3). One-third of the
patients had grade 3 thrombocytopenia, and one patient received a
platelet transfusion during the first course. Three patients had
grade 4 neutropenia for no longer than 4 days. The nadir for
neutropenia and thrombocytopenia occurred on day 15 (median,
range 5-18), and on day 15 (median, range 8-18), respectively.
Nonhaematological toxicities generally were mild because none of
the patients had experienced more than grade 3 in the first course
(Table 4). The major toxicities following all courses are listed in
Table 5. Grade 3 thrombocytopenia occurred in 16 out of 56
courses, and three patients received platelet transfusion {one
patient at level 1, one at level 3 and one at level 4), However, no
patient had haemorrhagic complications. The most frequent
nonhaematological toxicities were elevation of transaminase
activity, nausea and appetite loss, but all were mild. One previously
untreated patient at level 3 experienced grade 3 pneumonitis after

the fifth course, probably induced by this treatment, and the
patient’s condition improved after the administration of steroid.
There was no treatment-related death. One of the 18 patients at
level 4 underwent dose reduction after the first course due to
neutropenia, and two patients at level 3 did not receive
gemcitabine on day 8 because they had neutropenia, thrombocy-
topenia and high transaminase activity, Delays in the commence-
ment of subsequent courses occurred in 11 courses, and the
median length of the delay before starting the subsequent course
was 21 days (21-35 days).

MTD and DLTs

At levels 1 and 2, none of the patients had developed a DLT.
Haematological and nonhaematological toxicities were generally
mild at these levels, although one patient had grade 3 thrombo-
cytopenia at level 1. At level 3, two of six assessable patients had
developed DLTs. Both could not receive their scheduled dose of
gemcitabine on day 8 because they had neutropenia, thrombocy-
topenia and high transaminase activity. At level 4, three of six
patients had developed DLTs, One patient received G-CSF for
neutropenia, not lasting more than 4 days, which was considered
as the DLT. Another patient required a platelet infusion because of
thrombocytopenia <20000ul~". The third patient could not
receive the second course due to the delayed anaemia, also
considered as DLT. Therefore, dose level 4, 100 mg m™2 nedaplatin
with 1000 mgm™? gemcitabine was regarded as the MTD. The
recommended dose level for further phase II study was determined
to be 80 mgm™2 nedaplatin with 1000 mgm™? gemcitabine {dose
level 3 in this study).

Response and survival

There were three partial responses, for an overall response rate of
16.7%. As for squamous cell carcinoma, only one out of seven

Table 3 Haematological toxicity following first course of nedaplatin and gemcitabine

WBC grade ANC grade plt grade Hb grade

Dose level  No. of patients 0 1 2 3 4 0 i 2 3 4 0 | 2 3 4 0 | 2 3 4
I 3 0 2 | 0 0 0 | 2 G 0 0 | | I o ¢ 2 | 0 ¢
2 3 | 0 2 0 0 | 0 | ! 0 0 3 0 60 0 0 ! 2 0 o
3 6 | 1 2 1 0 2 0 0 3 | | 2 | 2 0 3 3 0 0 0
4 6 ! 0 3 2 0 0 0 3 | 2 0 2 | 3 0 0 3 3 0 0
Table 4 Nonhaematological toxicity following first course of nedaplatin and gemcitabine

Nausea grade Vomiting grade Fatigue grade Transaminase grade
Dose level Mo, of patients 0 | 2 3 4 0 | 2 3 4 0 1 2 3 4 0 | 2 3 4
| 3 3 0 o 0 0O 3 ¢ 0o 0 O 2 | 0 0 0 3 0 0 ¢ 0
2 3 | | | a 90 i o 0 0 0 1 2 0 4 0 1 2 0 0 0
3 6 2 3 | 9 0 5 | ¢ 0 0 4 2 0 G 0 3 ! 2 0 0
4 6 2 2 2 ¢ o0 & 0 0 0 O & 0 0 0 0 | 5 0 0 0

Infection grade Fever grade Appetite loss grade Constipation grade
Dose level No. of patients 0 I 2 3 A4 0 1 2 3 4 0 } 2 3 4 0 1 2 3 4
! 3 I ¢ 0 0 0O 3 0 0 0 O 3 0 0 0 Y 3 0 0 0 0
2 3 2 0 | o 0 2 | 0 0 © 1 2 0 v G 3 0 0 0 0
3 6 &6 0 0 0 0 & 0 0 0 O 2 4 Q 0 0 4 2 Q 0 0
1 6 4 0 2 0 0 & 0 0 0 O 2 4 0 0 0 4 2 0 0 0
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Table 5 Toxicities following all courses of nedaplatin and gemcitabine
(56)
Grade

I 2 k] 4
WBC 13 2% 10 0
ANC 15 15 13 3
Hb 24 27 I 0
Pit 22 14 16 0
Nausea 17 4 0 0
Vormiting 6 0 0 0
Appetite loss 2t ¢ 0 0
Fatigue 15 e o o]
Constipation 6 7 0 0
Transaminase 27 5 0 0
Neurcpathy 5 0 0 o]
Preumonitis 0 0 | o]
Fever | 0 0 0
Infection 0 3 l 0

patients had a partial response. The median progression-free
survival time was 5.1 months. The median survival time and 1-year
survival rate were 9.1 months and 34.1%, respectively. Out of 15
patients who had received prior treatment, two {13.3%) achieved a
partial response, and there was no clear relationship between
responses to previous treatment and responses to this regimen. For
previously treated patients, the median survival time and l-year
survival rate were 9.2 months and 40.3%, respectively. Among five
previously untreated patients, one (20%) achieved a partial
response and the median survival time and l-year survival rate
were 12.0 months and 50.0%, respectively.

DISCUSSION

Many recent randomised clinical trials have shown that the
combinations of cisplatin with one of the new agents, such as
gemcitabine, taxanes or vinorelbine, is the standard therapy for
patients with locally advanced or metastatic NSCLC (Non-Small
Cell Lung Cancer Collaborative Group, 1995; Kelly et al, 2001;
Schiller et al, 2002; Fossella et al, 2003). As it is known that
cisplatin strongly promotes nephrotoxicity, neurotoxicity and
gastrointestinal toxicity, second-generation platinum-containing
compounds including carboplatin have attracted attention. Based
on several randomised trials that have shown that the combinaticn
of carboplatin with paclitaxel produces similar response rates and
overall survival with a more favourable toxicity profile than the
combination of cisplatin with new agents (Kelly er al, 2001;
Scagliotti er al, 2002; Schiller et al, 2002), combined therapy of
carboplatin and paclitaxel is considered to be a standard therapy.
More recently, the combination of carboplatin with gemcitabine
has become attractive as a therapy for advanced NSCLC. Some
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randomised studies have indicated that carboplatin - gemcitabine
regimen offers equivalent median survival compared with
cisplatin- gemcitabine or mitomyein - vinblastine - cisplatin /mito-
mycin -ifosfamide - cisplatin (Danson et al, 2003; Zatloukal et al,
2003}, and results in significant improvements in overall survival
over those for gemcitabine zlone or the older cisplatin-containing
regimens {Grigorescu et al, 2002; Rudd et al, 2002; Sederholm,
2002). However, neutropenia and thrombocytopenia were more
common in carboplatin-gemcitabine regimens than others;
thrombocytopenia was particularly common,

Like carboplatin, nedaplatin is also a second-generation
platinum derivative that appears to have a similar mechanism
and toxicity profile to carboplatin, although ditect comparison has
not been performed. Moreover, in vivo study suggested that
nedaplatin - gemcitabine resulted in more enhanced inhibition of
tumour growth than cisplatin-gemcitabine or carboplatin-
gemcitabine. These results prompted us to investigate nedapla-
tin-based combinations and to conduct this phase I study.

With respect to toxicities, the most frequent toxicities were
haematological toxicities, especially neutropenia and thrombocy-
topenia. Eight of 18 patients (44.4%) developed more than grade 3
neutropenia after the first courses, and after 16 out of 56 (28.6%)
courses overall. On the other hand, six out of 16 patients (37.5%)
developed grade 3 thrombocytopenia after the first courses, and
after 16 out of 56 courses (37.5%) overall. However, patients
required platelet transfusions during only three courses. In
addition, one previously untreated patient developed drug-related
pneumonitis, which improved with the administration of steroid,
at level 3 after the fifth course.

Overall, the toxicities of the combination of nedaplatin with
gemcitabine were generally mild and this combination chemother-
apy is both well tolerated and active against advanced NSCLC.

The overall response rate of 16.7%, the median survival time of
9.1 months, and 1-year survival rate of 34.1% in this study were
quite acceptable because most patients had been given prior
chemotherapy, As evaluation of antitumour activity was not a
primary objective, and our patient population was small and
heterogeneous, we are unable to draw definitive conclusions about
the activity of this regimen. Currently, it is still controversial
whether novel platinum compounds such as carboplatin and
nedaplatin could replace cisplatin for the treatment of advanced
NSCLC. However, when not only antitumour activity but also
palliation are the main goals of treatment, these new platinum
compounds might play 2 useful role because of their favourable
toxicity profile. Therefore, nedaplatin-gemcitabine warrants a
phase II study, and further evaluation in prospective randomised
trials with cisplatin- or carboplatin-based combinations as a first-
line chemotherapy for advanced NSCLC in order to investigate
whether nedaplatin could replace cisplatin or carboplatin,

In conclusion, the combination of nedaplatin with gemcitabine
is well tolerated and active for advanced NSCLC. The MTD and
recommended dose level are 100 mg m™? nedaplatin with 1000 mgm™2
gemcitabine and 80 mgm™ nedaplatin with 1000 mgm~? gemci-
tabine, respectively.
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Letters to the Editor

Effect of re-treatment with gefitinib
(‘Iressa’, ZD1839) after acquisition
of resistance

A 70-year-old man with adenocarcinoma of the fung developed
pulmonary metastases 7 months after middle and lower lobectomy
of the right lung in October 1998. He received four courses of
first-line chemotherapy with docetaxelfirinotecan from June to
September 1999. The best response was stable disease and, after
6 months of treatment, there was evidence of progressive disease
with increase in size and number of pulmonary metastases. There-
fore, we recommended enrollment in a phase [ study of gefitinib
(‘Tressa’) [1], an orally active epidermal growth factor receptor
(EGFR) tyrosine kinase inhibitor,

The patient began to take gefitinib 700 mg/day in March 2000,
Remarkable tumor regression was immediately achieved in April
2000 (Figure 1). This response lasted for 18 months. However,
pulmonary metastases again developed {considered to be progres-
sive disease), and gefitinib was discontinued in October 2001. The
patient received a combination of nedaplatin, a second-generation
platinum complex with high antitumor activity against non-small-
cell lung cancer {2}, and gemcitabine in November 2001. Signifi-
cant tumor regression was achieved, and 2 total of six courses
from November to April 2002 were administered. Pulmonary
metastases progressed again and pulmonary effusion developed in
August 2002. Although progressed, be had few symptoms, and
was considered to have a performance status of 0. We planned to
use a chemotherapy regimen that had not previously been used for
this patient, but instead commenced re-treatment with gefitinib at
the patient’s request on September 3, 2002 (gefitinib 250 mg/day
had by this time been approved for use in Japan). One month later,
a significant response had been achieved (Figure 1),

This is an interesting case in which acquired resistance to gefitinib
could be overcome, There are some possible explanations. First,
resistance to gefitinib might naturally change over time, but there
is no report of this so far. Secondly, because platinum-based cyto-
toxic chemotherapy was administered after the first treatment
with gefitinib, the proportion of sensitive or resistant cells might
have been modified. Thirdly, treatment with cytotoxic chemo-
therapy might produce genetic changes in EGFR or other
unknown associated genes that regulate resistance to gefitinib,
Saltz et al. reported that a combination of the EGFR inhibitor
cetuximab {C225) and irinotecan produced a 22.5% purtial

© 2004 Curopran Socicty for Medical Oncelogy

Annals of Oncology 15: 173-177, 2004

response in patients with irinotecan-refractory colorectal cancer
with high EGFR expression [3]. In contrast to that report, cytotoxic
agents have the possibility of modifying resistance to cytostatic
agents. Recently, two large phase IIT studies to compare concurrent
use of conventional platinum-based chemotherapy (carboplatin/
paclitaxel or cisplatin/gemcitabine) and gefitinib with conventional
chemotherapy alone were reported [4, 5]. No differences in overall
survival were found. These results suggested that gefitinib and
chemotherapy may be targeting the same cells with the possibility
of overlapping activity. If cytotoxic agents altered sensitivity to
gefitinib by genetic modification, chemotherapy followed by
gefitinib might be superior to concurrent use. Gefitinib is a very
promising agent, but little knowledge is available concerning the
types of cases for which gefitinib should be administered, or how
gefitinib should be combined with conventional cytotoxic agents.
Further investigations are needed to answer these questions.

T. Kurata, K. Tamura, H. Kaneda, T. Nogami, H. Uejima,
G. Asai, K. Nakagawa & M. Fukuoka*

*Department of Medical Cncology, Kinki University School of Medicine,
371-2 Ohno-Higashi Osaka-Sayama, Osaka 589-8311, Japan
{*E-mail: mfukuoka @med.kindat.ac.jp)
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Figure 1. A 7(-year-old man with adenocarcinoma of the lung. CT scan before treatment of gefitinib (A}, afier initiation of treatment {B), before re-treatment
(C) and after initiation of re-treatment (D).
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Efficacy and Tolerability of Cancer Pain Management with
Controlled-release Oxycodone Tablets in Opioid-naive
Cancer Pain Patients, Starting with 5 mg Tablets
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Background: We conducted an open-label, dose titration study to assess the efficacy and
tolerability of controlled-release oxycodone in the therapy of cancer pain management, starting
with a newly developed 5 mg tablet every 12 h,

Methods: Twenty-two Japanese cancer patients with pain who had not been taking opioid
analgesics over the previous 2 weeks were enrolled. The length of time and the dose needed
to attain stable and adequate pain control were evaluated in addition to the assessment of
analgesic efficacy and safety during the study petiod.

Results: Eighteen patients inthe efficacy population (18 out of 20, 90%) attained stable, adequate
pain control. Two-thirds of the patients attained stable, adequate pain control without any dose
titration. The mean length of time was 1.2 days. In these patients, the pain was significantly
reduced in intensity, even at 1 h atter the initial dose intake. Fifteen patients (68%) reported at
least one side effect, but only one patient had to withdraw from the study because of a side effect.
Conclusion: The results suggest that controlled-release oxycodone tablets offered stable and
adequate pain control within a short peried of time in most Japanese cancer patients who have
not been taking opioid analgesics, and could be effectively titrated against pain from a starting
dose of 5 mg every 12 h. This indicates that a lower strength ¢ontrolled-release oxycodone for-
mulation may make it possible to start and titrate the dose more appropriately and carefully in

patients who are sensitive to opioid analgesics.

Key words: oxycodone — 5 mg controlled-release tablets — titration — analgesia — cancer pain

INTRODUCTION

Oxycodone is a semi-synthetic opioid analgesic drug that has
been in clinical use for >80 years (1). It effectively relieves

For reprints and all correspondence: Wasaburo Koizumi, Department of
Internal Medicine, School of Medicine, Kitasato University, 2-1-1
Asamizodai Sagamihara Kanagawa 228-8520, Japan. E-mail:

koizumi @med kitasato-n.ac.jp

both non-cancer and cancer pain in patients (2-4), and has been
widely acknowledged as one of the invaluable alternatives to
morphine, the parent drug of strong opioid analgesics (3,6).
The strengths of controlled-release (CR) oxycodone tablets
legalized in Japan in April 2003 are 5, 10, 20 and 40 mg tablets.
Since 1997, however, they have been widely available in the
USA and Europe. We anticipated that a starting dose of lower
than 10 mg would provide effective analgesia in cancer
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patients with moderate pain who had not previously been
exposed to opioid analgesics, based on the dose ratio between
morphine and oxycodone calculated in previous studies
(7-10), which suggested that 5-7.5 mg of CR oxycodone
would provide adequate analgesic effects comparable with
those of 10 mg CR morphine tablets.

It should also be considered that a lower starting dose may be
better tolerated in Japanese cancer patients with moderate pain,
because the average body weight of Japanese individuals is
much lower than that of Western individuals. Therefore, the
starting dose of 10 mg may possibly lead to an overdose for
some Japanese patients who have not been exposed to opioid
analgesics previously. In addition, a lower starting dose should
also be recommended for patients with renal and/or hepatic
irpairment in comparison with those with normal functions
(11). These are the reasons why the 5 mg CR oxycodone tablets
were developed to control slight to moderate pain that was not
relieved with non-opioid analgesics. The tablet was also
expected to be useful for cancer patients for whom a lower
starting dose should be considered or a sensitive dose titration
should be performed during the opioid treatment.

This was an open-label, 7 day dose titration study in cancer
patients with pain who had not been taking opioid analgesics
over the previous 2 weeks. The aim of this study was to deter-
mine the length of time and the dose needed for attaining stable
and adequate pain control, and to evaluate the efficacy and
safety of CR oxycodone tablets, with a starting dose of 5 mg
every 12 h.

SUBJECTS AND METHODS

PATIENTS

This study was conducted over a 3 month period in adult
in-patients with cancer pain recruited from 11 centers (13 divi-
sions) in Japan. They were receiving non-opioid analgesics to
manage their pain, but with little effect. The patients eligible
for the study had to be cooperative, able to take oral medication
and able to keep a pain diary. The patients enrolled scored their
pain intensity as slight to severe pain on a 4-point categorical
(CAT) scale (where 0 = no pain, 1 = slight pain, 2 = moderate
pain and 3 = severe pain). They had been treated with non-
opioid analgesics until entering the study, e.g. paracetamol or
non-steroidal anti-inflammatory drugs (NSA1Ds), but they had
not taken any opioid analgesics over at least the previous
2 weeks. The values of their clinical laboratory tests for liver
function (glutamic oxaloacetic transaminase, glutamic pyruvic
transaminase and total bilirubin) and kidney function (serum
creatinine) should not exceed the upper limit of the in-house
normal reference range by more than five and six times,
respectively. Patients were excluded if they had a history of
hypersensitivity to opioid analgesics or if the use of oxyco-
done or morphine was contraindicated for any reasons. Also
excluded were patients who had undergone surgery or
palliative radiotherapy for pain over the previous 2 weeks,
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or who were scheduled to undergo such treatments during
the study period.

This study was designed mainly to assess pharmacokinetic
profiles of CR oxycodone 5 mg tablet in a single dose as well as
to evaluate the safety and efficacy of the CR oxycodone during
the titration. For that purpose, 20 cases were considered neces-
sary for the pharmacokinetic analysis and, therefore, we set the
target number at 25 cases with the premise that there might be
some cases to be excluded from the analysis set. However,
infact, we decided to discontinue the study when 22 patients
were accurnulated, because we judged the number of patients
to be sufficient to conduct the pharmacokinetic analysis. The
relationship between pharmacokinetics of oxycodone and pain
intensity after the first dose will be published separately (in
preparation).

All patients gave written informed consent before being
enrolled in the study. The institutional review board at each
center approved the protocal before the study was initiated.
The study was carried out in accordance with the guideline of
Good Clinical Practice (GCP) and the ethical principles ori-
ginating from the Declaration of Helsinki.

TREATMENTS

This was an open-label, dose titration study starting with a5 mg
CR oxycodone tablet given every 12 h. The initial dose was
5 mg and the dose could be titrated against the intensity of pain.
If the patient reported their pain intensity as ‘moderate’ or
‘severe’ on the CAT scale, the dose could be titrated with
the use of 5 and 20 mg CR oxycodone tablets every 24 h.
Conversely, the doses could be reduced if the patient experi-
enced intolerable adverse events. Dose titration against the
intensity of pain was continued until a stable and adequate
pain contro! with minimal adverse effect was obtained. We
considered that adequate pain contro! was attained when the
following conditions were fulfilled: pain-free period lasted at
least 48 h; the dose every 12 h was unchanged; no supple-
mental analgesic dose was taken; the dosing regimen for any
non-opioids or adjuvants was unchanged; the patients rated
their pain intensity as ‘no’ or ‘slight’ on the CAT scale; and
any adverse events were tolerable.

Throughout the stody, patients were allowed to take immedi-
ate release oral morphine preparations as rescue medication
whenever breakthrough pain or incident pain occurred. If
patients took the rescue medication, an eguivalent amount
of oxycodone was added to their total daily dose of CR oxy-
codone tablets. The maximum daily dose of oxycodone (i.e.
CR oxycodone tablets plus any rescue dose) permitted in this
study was 240 mg.

Patients were not allowed to take any other opioid analgesic
during the stedy. They were allowed to take non-opioid analge-
sics and adjuvant medications for their specific needs if these
drugs had been given before study entry. The dose and route of
administration of these drugs had to remain the same through-
out the study course as they had been taking until study entry.
The use of anti-side effect agents was recommended during the
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study. In particular, anti-emetics and laxative agents were
commonly used from study entry,

PAIN INTENSITY

Each day, the patients themselves assessed their pain intensity
over the previous 24 h. They were also requested to assess their
pain intensity at O h (i.e. immediately before taking their initial
dose of study medication), and at 1, 3, 3, 8 and 12 h after the
initial dose intake. At the same points, blood samples were
collected concomitantly and assayed for plasma oxycodone
and noroxycodoen, They rated their pain intensity on the
CAT scale described above, and on a 100 mm visual analogue
scale (VAS), where 0 mm = a painless state and 100 mm = worst
possible pain. Patients also recorded the number of hours that
they were in pain each day and also the number of hours of
sleep they had each day.

EVALUATION OF PAIN CONTROL AND LENGTH OF TIME TO
ATTAIN STABLE AND ADEQUATE PAIN CONTROL

The investigator at each center assessed whether the patient
was under stable and adequate pain control in accordance with
the criteria described above, The first assessment by the invest-
igator was made 48 h after the initial intake of the study
medication. Subsequent assessment was conducted each
morning until the patient had attained a stable and adequate
pain control.

When the patient attained a stable and adequate pain control
within the first 48 h without any dose titration, the time to
stable and adequate pain control was recorded as 0 day,

ACCEPTABILITY OF THERAPY

Acceptability of therapy was an index based on analgesic
effect and side effect of the study medication assessed by
patients. Each day, the patients themselves assessed the accept-
ability of the therapy to them over the previous 24 h and
recorded this in a diary. They rated the acceptability of therapy
on the 5-point acceptability CAT scale (1 = very poor, 2 = poor,
3 = fair, 4 = good, 5 = excellent). The overall assessment was
done in accordance with pain intensity and the occurrence of
any adverse events.

SAFETY ASSESSMENTS

Safety was evaluated based on the frequency and severity of
adverse events, the data for which were obtained by question-
ing and/or examining the patients and by reviewing the
patient’s pain diaries and also the results of clinical laboratory
tests at study entry and completion of, or withdrawal from, the
study. The severity (slight, mild or severe) and seriousness
(serious and non-serious) of adverse events was assessed by
the investigators.

STATISTICAL ANALYSES

The percentage of patients who gave a rating of ‘good’
or ‘excellent’ for acceptability of therapy were analyzed

using the Clopper-Pearson method with a 95% confidence
interval (CI).

Changes in the percentage of patients whose pain intensity
was ‘slight’ and ‘no’ pain were assessed using the McNemar
method. Changes in pain intensity (CAT scale and VAS
scores) were assessed using the Wilcoxon signed rank test.
The following parameters were analysed using the paired
t-test: number of painful hours per day, number of hours
sleep and acceptability of therapy ratings. The percentage of
patients attaining stable and adequate pain control and the
associated 95% Cls were estimated using the Kaplan-Meier
method and Greenwood's method, respectively.

RESULTS

PATIENT POPULATION

Of the twenty-two cancer patients enrolled in the study, 20
completed the 7 day study period. The efficacy population
included 20 patients who were enrolled and did not infringe
any of the inclusion or exclusion criteria. Two patients were
excluded from the efficacy population because of infringement
of the inclusion criteria: one patient had received a fentanyl
injection (0.1 mg/day) for pain relief during biopsy 4 days
before study entry; and the other patient had not been treated
with any analgesic agents before the study. The safety popula-
tion included all of the 22 patients who were enrolled and had
received at least one dose of the study medication.

The mean age and mean body weight of all of the 22 patients
were 69.1 years (range 49-80) and 54.5 kg (range 38.0-82.0),
respectively. Nineteen patients (86.3%) were male. The most
common diagnosis was lung cancer (25.0%}), followed by sto-
mach and esophageal cancer. The most common sites of pain
were the chest and abdomen.

Two patients withdrew from the study. One withdrew
because of the complication of serious pneumonia, which
was not considered to be related to the study medication.
The other withdrew because of somnelence, which was
considered to be related to the study medication. This patient
had attained stable and adequate pain control before the
withdrawal.

TIME COURSE OF PAIN INTENSITY AFTER THE INITIAL DOSE

Table 1 shows patients’ pain intensity scores (CAT scale) up
to 12 h after the initial dose intake of the study medication
(one 5 mg tablet). The patients’ pain intensity scores decreased
significantly by 1 h after the intake and the decreases continued
up to 12 h after.

A similar time course of pain intensity was observed when
assessed using the VAS. No patient needed supplemental med-
ication until the next dose was given.

REQUIREMENTS FOR TITRATION

Eighteen of the 20 patients (90%) attained stable and adequate
pain control during the 7 day study pericd. Table 2 shows the



Table I. Changes in pain intensity vp to 12 h after the initial dose

Time poinis CAT pain intensity score® VAS pain intensity score
fﬁ_n?c after Mean + SD P-value** Mean £SD  P-value**
initial dose, h)

0 1.7+08 - 4401248 -

1 13+£09 0.0678 3304312 0.0022

3 1.2+£0.9 0.0078 321+£31.8 0.0100

5 1.0+ 09 0.0020 2712299  0.0016

8 1.2£09 0.0156 31.8130.8 0.0314
12 1.3+09 0.0465 321+30.1 0.0285

n =20 at all time points.
*CAT pain score: 0=no pain; 1 = slight pain; 2 = moderate pain; 3 =severe pain.
**pP.yalue for change from 0 h after the initial dose.

Table 2. Mean length of time to stable, adequate pain control and mean dose
needed for stable, adequate pain control*®

Mean £ SD Minimum Median Maximum

Length of time to adequate, 1.2+£1.9 0 0 5
stable pain control (days)
Dose needed for adequate, 16.7+10.8 10.0 10.0 40.0

stable pain control (mg/day)

*Patients attained stable, adequate pain control, n = 18.

mean (£5D), minimum, median and maximum length of time
and the dose needed to obtain stable and adequate pain control.
Mean (£SD) and median length of the time to stable, adequ-
ate pain control were 1.2 £ 1.9 and 0 days, respectively. Mean
(¥5D) and median doses needed for stable and adequate pain
conirol were 16.7 £ 10.8 and 10 mg/day, respectively. The dose
ranged from 5 to 20 mg every 12 h. Two patients were unable
to attain stable adequate pain control during the study period:
one withdrew because of an adverse event (pneumonia), and
the other did not want to increase the study medication because
of adverse events (sleepiness, itching, sweating and dry
mouth). The estimated rate of achievement of stable and ade-
quate pain control at the end of the study was 93.8% (95% CI
82.1-100.0).

Table 3 shows the number and percentage of patients who
attained stable and adequate pain control at each dose level.
Twelve (68%) of the 18 patients attained it at the dose of 5 mg
every 12 h {10 mg/day). All of these patients required no dose
titration and attained pain relief that met the criteria for stable
and adequate pain control. They attained it within the first 48 h
after study entry (length of time to stable and adequate pain
control is 0 days).

CHANGE IN PAIN INTENSITY DURING THE STUDY

At study entry, 13 patients (65%) reported their pain intensity
to be ‘moderate’ to ‘severe’ and seven patients (35%) reported
it to be ‘slight’. Table 4 shows the patient mean (+SD) CAT
scores at study entry reported by the patients, 24 h after their
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Table 3. Number and percentage of patients attaining stable, adequate pain
control at each daily dose :

Daily dose {mg) No. (%) of patients attaining stable,

adequate pain control

10 12* (68)
20 24
30 2(lD
40 2(11)

*All 12 patients attained stable, adequate pain control on the first day.

initial dose intake of the study medication, and at the end of the
study. The decrease in patients’ pain intensity between study
entry and 24 h after their first dose of study medication, and
that between study entry and at the end of study were both
statistically significant. Similar decreases were also observed
and found to be statistically significant in making an assess-
ment of patients’ pain intensity with the use of the VAS.

The percentage of patients whose pain intensity was ‘stight’
and ‘no’ increased during the study. At the study entry, thisrate
was 33.0% (95% CI 15.4-59.2). The corresponding values at
24 h after the initial dose intake and at the end of the study were
70% (95% CI 45.7-88.1) and 87.5% (95% CI 61.7-98.4),
respectively. The increase in the percentage of the patients
whose pain was ‘slight” and ‘no’ was statistically significant
between study entry and 24 h after their initial dose intake, and
between study entry and the end of the study (P = 0.0082).

As rescue medication, more than one dose of immediate-
release morphine was used in four patients (20%) during the
7 day study period. The mean of the rescue doses per day was
1.3 = 0.5. Eighty percent of the patients required no rescue
medication.

The number of hours each day that the patients were in pain
decreased during the study period. At study entry, the median
(range) number of painful hours per day was 12.0h (1.0-24.0).
At 24 h after the initial dose intake, it had decreased to 3.5 h
(0.1-24.0), and this decrease was statistically significant
(P = 0.0155). At.the end of study, the corresponding value
was 1.0 h (0.0-18.0), and this decrease from baseline (at study
entry) was also statistically significant (P = 0.0022).

There was no change in the number of hours of sleep patients
had each night doring the study period. At study entry, the
mean (SD) number of hours of sleep was 7.4 h (2.1). The
corresponding values at 24 h after the first dose intake of
the study medication and at the end of study were 7.7 h
{2.3) and 7.3 h (1.9}, respectively.

ACCEPTABILITY OF THERAPY

Figure 1 shows the acceptability of the therapy to patients at
study entry and at the end of the study. At study entry, the
number of patients who rated the acceptability of the therapy
as ‘poor’ or ‘very poor’ was 11 (55%); at the end of the study,
this decreased to 1 (5%). The change in acceptability of ther-
apy to patients measured on a 5-point acceptability CAT scale
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Table 4. Pain intensity at study entry, at 24 h after the first dose and at the end of study

VAS pain intensity score CAT pain intensity score Percentage of *slight’ P-value**
Mean £ SD P-value** Mean £ SD Pvalue** or ‘mone’” patients (%)
At study entry 47.7 3264 - 1.8 +£0.7 - 35.0 -
24 h after first dose 288223 0.0053 12108 0.0098 70.0 00588
At the end of the study* 157166 0.0025 09106 0.0010 87.5 0.0082

n =20 at study entry and 24 h after first dose.

*n = 16: at the end of the study (i.e. at 12 h after the final dose), four patients were excluded from the analysis set as *‘non-evaluated™ cases.

**P-value for change from study entry,

Excellent O At study entry (s = 20)

- B At the end of the study (n = 16)

Poor

Very poor oj °

0 10 20 30 40 50 60 Y0 80 80 100
Percentage of patlents

Figure 1. Patients’ ratings of the acceptability of therapy at study entry and at
the end of the study.

between study entry and at the end of study was statistically
significant (P = 0.0024).

The percentage of patients whose rating of acceptability on a
5-point acceptability CAT scale was ‘good’ or ‘excellent’ was
0% (95% CI 0-16.8) at study entry, However, at the end of
study, it increased to 43.8% (95% CI 19.8-0.1).

SAFETY EVALUATIONS

At least one adverse event, which was considered by investig-
ators to be at least possibly related to study medication
(side effect), was observed in 15 of 22 patients {68%; 95% CI
45-86), and 41 cases occurred in total. The commeoen (>10%)
side effects were as follows: sleepiness (11 patients, 50%},
constipation (seven patients, 32%), nausea (five patients,
28%) and anorexia (four patients, 18%). Most of the reported
side effects were slight to moderate in severity. Six cases of
severe side effects were reported. Except for one patient who
had to discontinue the study due to severe somnolence, all of
the patients were able to continue the treatment with the study
medication in spite of the side effects. It should be noted that
no serious side effects were reported.

Only one patient withdrew from the study because of som-
nolence that might be related to the study medication. There
was no other serious side effect.

Abnormal changes either in white blood cell count or blood
creatinine were seen in two patients (9%). Abnormal changes
in glutamic oxaloacetic transaminase, glutamaic pyruvic trans-
aminase or positive urinary protein were seen in one patient.
Changes in glutamic oxaloacetic transaminase and glutamaic
pyruvic transaminase were considered to be clinically signific-
ant and considered to be related to the study medication.

Both of the clinical laboratory test values were 21 U before
study entry and 51 U at the end of study. The investiga-
tor considered that it was impossible to deny the causal rela-
tionship between the study medication and the change in
laboratory values, although many other drugs were used con-
comitantly with study medication and, therefore, the exact
cause of this abnormal change in laboratory values could
not be determined. These changes returned to normal after
the medication was stopped.

The value of daily risk was calculated by the method of
dividing the total number of incidents of seven common
adverse events associated with the opioid, namely constipa-
tion, vomiting, nausea, sleepiness, dizziness, dry mouth and
pruritus, by the total number of days on which the tablets were
taken. The mean value of daily risk in the safety population
was (.19 (29 occurrences in 151 days). The mean value of daily
risk in patients who attained stable and adequate pain control
was 0.19 (23 occurrences in 125 days).

DISCUSSION

The World Health Organization three-step analgesic ladder has
been widely used in cancer pain management (12). In many
clinical settings, pharmacological treatment for mild, and
sometimes moderate, cancer pain may often be initiated
with non-opioid analgesic medication. It may progress to
weak and then strong opioid medication in combination
with non-opioid treatrnents as the pain increases in intensity.
The only weak opicid analgesics available in Japan are codeine
and hydrocodeine. Their analgesic effect is due to their con-
version to morphine (13) and they have a ceiling effect. This
makes treatment with weak opioid analgesics inappropriate
for severe cancer pain management, Hence, the strong opioids
are prescribed occasionally when treatment with non-opioid
analgesics is ineffective, skipping a trial of weak opioid
analgesics in clinical practice. Sometimes, small doses of
strong opioids, such as morphine and oxycodone, are used



instead of weaker ones in step 2 for patients who are resistant to
or no longer responding to NSAIDs. On the other hand, fixed-
dose combination tablets of oxycodone and acetaminophen
have been used effectively as weak opioid analgesics to control
mainly non-opioid-irresponsive cancer pain in some countries
including the USA. We thus conducted an open-label, dose
titration study in Japanese cancer patients with pain who had
not been taking opioid analgesics, with the starting dose of a 5
mg CR oxycodone tablet every 12 h.

Prior to this study, another study of similar design was con-
ducted in Japanese cancer patients with pain (in preparation).
Ninety-two opioid-naive patients were enrolled in that study
and the starting dose was 10 mg every 12 h {twice as high as
this study). Twenty-four of 92 patients (26.1%) had to with-
draw from the study within 10 days and half of them had to
withdraw from the study within 2 days after the study started
because of the adverse events (nausea, vomitting, sleepiness,
dizziness, etc.) that are commonly associated with opioid
analgesics, and most of these withdrawals (21 out of 24)
occurred at the starting dose. However, 19 of the 24 patients
(79.2%) reported that their pain was less than or equa] to ‘slight
pain’ on the pain score (CAT). It should be admitted that the
study drug was administered without enough provisions
against the side effects. However, a high incidence of sleepi-
ness (five out of 24) and dizziness (three out of 24) associated
with the study drug, which ultimately led to discontinuation of
the study, suggested that the starting dose of a 10 mg CR
oxycodone tablet might be too high for some Japanese cancer
patients with pain who had not been taking opioid analgesics.
This was possibly because the average weight of Japanese
patients is less than that of Western patients.

Furthermore, since oxycodone elimination is delayed by
renal (14) or hepatic impairment (15), lower dose CR oxyco-
done should be considered in determining the starting dose for
those patients sensitive to opioids with renal or hepatic impair-
ment. These are the main reasons for development of the 5 mg
CR oxycodone tablet in Japan in addition to introduction of 10,
20 and 40 mg CR oxycodone tablets. In the present study, we
tried to evaluate the clinical efficacy and safety of CR oxyco-
done tablets with a starting dose of 5 mg every 12 h in those
Japanese cancer patients with non-opioid-irresponsive pain.

Patients who still had a pain unsatisfactorily treated with
non-opioid analgesics were enrolled in this study. The aim
of this inclusion criterion is to include potential target patients
for the 5 mg tablet. Although seven patients (35%) reported
baseline pain intensity to be ‘slight’ at study entry on a 4-point
CAT scale, we considered that these patients needed opioid
therapy. This was eventually shown by the fact that none of
them rated their acceptability of therapy at study emtry as
‘satisfactory” or ‘very satisfactory’ on a S-point acceptability
CAT scale. However, at the end of the study, three patients
showed satisfaction with the lower dose oxycodone treatment
and, moreover, there was no patient who rated their accept-
ability of therapy as ‘poor” or ‘very poor’. These results sug-
gest that opioid therapy was indeed needed for the patients with
slight pain at study entry in this study.
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The 5 mg CR oxycodone tablet (a newly developed
formulation) gave significant pain relief 1 h after the first
dose, and the subsequent pain scores were kept significantly
lower than the pre-dose scores during the following 12 h per-
iod. In addition, score for pain intensity was significantly
reduced over the 24 h after the first dose intake of 5 mg of
study medication as compared with that at study entry. These
data indicate that the 5 mg tablet is effective for controlling
cancer pain and can be administered quite safely as the starting
dose for Japanese cancer patients who have not previously
been taking any opioid analgesics.

In this study, 18 (90%) of the 20 patients attained stable and
adequate pain control throughout the study period. Two-thirds
of them did sc on a dose of 5 mg every 12 h without further
titration within the initial 48 h (at 0 day). The mean length of
time to achieve stable and adequate pain control was 1.2 days.
This result was consistent with the findings in two previous
studies with CR oxycodone which showed that the mean length
of time to stable and adequate pain control was 1.6-2 days
(8,16). Although it is common practice to start opioid therapy
with an immediate-release formulation and titrate the dose
against pain intensity, Salzman and colleagues reported that
CR oxycodone was also as readily titrated as an immediate-
release formulation (16). Qur results support their findings.
Moreover, both the patients’ rating of their acceptability of
therapy on a 35-point acceptability CAT and the overall
improvement assessment by the investigator were significantly
improved at the end of this study. These results suggest that the
use of 5 mg CR oxycodone tablets, if necessary with titration,
is acceptable for cancer patients who had not been taking
opioid analgesics and is effective for them to achieve stable
and adequate pain control in a short period of time.

The 5 mg CR oxycodone tablet was developed to offer a
lower starting dose for patients who might experience intol-
erable adverse events with a starting dose of 10 mg every 12 h.
Although a high percentage of patients reported adverse
events during this study, most of themn were reported to be
slight to moderate in severity and only one patient withdrew
becaunse of an adverse event (somnolence). Sleepiness, con-
stipation and nausea were the three most common adverse
events, all of which are widely known side effects of most
opioid analgesics. Another adverse event commonly observed
in this study was anorexia, which is commonly reported by
cancer patients with pain and can be exacerbated by
opioid administration (17).

In conclusion, CR oxycodone tablets offered stable and
adequate pain control within a short period of time in most
Japanese cancer patients who have not been taking opioid
analgesics, and could be effectively titrated against pain
from a starting dose of 5 mg every 12 h. Most of the side
effects were tolerable. This indicates that a lower strength CR
oxycodone formulation may make it possible to start and titrate
the dose more appropriately and carefully in patients who are
sensitive to opioid analgesics, including JYapanese cancer
patients who have a relatively lighter body weight, or patients
with renal and/or hepatic impairment.
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ABSTRACT

Purpose: To evaluate the efficacy and toxicity of a novel
combination chemetherapeutic regimen including cisplatin
with an oral anticancer agent, S-1 that consisted of tegafur,
5-chloro-2, 4-dihydroxypyridine, and potassinm oxonate, for
non—small-cell lung cancer (NSCLC) patients.

Experimental Design: In this phase I trial, patients with
locally advanced and metastatic NSCLC were treated with
the oral administration of S-1 at 40 mg/m® twice a day for 21
consecutive days while cisplatin (60 mg/m®) was adminis-
tered intravenously on day 8. This schedule was repeated
every 5 weeks.

Results: Of 56 patients enrolled in the study, 55 patients
were eligible and analyzed. The median number of cycles
administered was 3 (range, 1-12 cycles). Among these 55
patients, one complete response and 25 partial responses
were observed with an overall response rate of 47% (95%
confidence interval, 34—61%). The median survival time
was 11 months and the 1-year survival rate was 45%. He-
matologic toxicities of grades 3 and 4 included neutropenia
(29%}) and anemia (22%). No grade 4 nonhematologic tox-
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jcity was observed. Grade 3 toxicity inclnded anorexia
{13%), vomiting (7 %), or diarrhea (7 %)

Conclusions: S-1 plus cisplatin combination chemother-
apy showed a promising effectiveness with acceptable toxic-
ity rates in patients with advanced NSCLC. These results
warrant further investigations of this regimen including a
randomized controlled trial for its use 2s a first line treat-
ment for NSCLC.

INTRODUCTION

5-1 (Taiho Pharmacentical Co., Ltd, Tokyo, Japan) is an
oral anticancer agent comprised of tegafur, 5-chioro-2, 4-dihy-
droxypyridine, and potassium oxonate, in a molar ratio of
1:0.4:1 (1). Tegafur is a prodrug that generates S-fruorouracil
(5-FU) in the blood primarily via metabolism by liver enzyme
cytochrome P450. 5-Chloro-2, 4-dihydroxypyridine enhances
the serum 5-FU concentration by the competitive inhibition of
dibydropyrimidine dehydrogenase, an enzyme responsible for
5.FU catabolism. The inhibitory effect of 5-chloro-2, 4-dihy-
droxypyridine on dihydropyrimidine dehydrogenase in vitro is
reported to be 180 times higher than that of uracil (2). Potassium
oxonate is a reversible competitive inhibitor of orotate phospho-
ribosyl transferase, a phosphoenzyme for 5-FU. Diarthea in-
duced by 5-FU administration is thought to be attributable to the
phosphorylation of 5-FU by the enzyme in the gastrointestinal
tissue. After the oral administration of potassium oxonate, the
concentration of potassium oxonate in the gastrointestinal tissue
is high epough to inhibit the enzyme, and the concentration in
blood and tumor is reported to be either slight or nil (3). Because
of these mechanisms, oral S-1 administration generates a higher
concentration of 5-FU than protracted intravenous injection of
5-FU given in a dose equimolar to the tegafur in 5-1 whereas the
incidence of adverse events concerning the gastrointestinal tract
does not increase {4, 5).

Tn a phase I trial of S-1, which was orally administered at
approximately 40 mg/m? twice a day for 28 days followed by a
2-week rest period in 59 advanced non-small-cell lung cancer
(NSCLC) patients without prior chemotherapy, the response rate
was 22% [95% confidence interval (CI), 12-35%] and the
median survival time was 10.2 months. As expected, the inci-
dence of severe gastrointestinal adverse events was low: i.e., the
incidence of grade 3 was 10% in anorexia, 8% in diarrhea, and
2% in stomatitis whereas no grade 4 nonhematologic adverse
events were observed. In addition, there were few severe hema-
tologic: adverse events. The incidence of grade 3 or 4 was 7% in
neutropenia, 2% in znemia, and 2% in thrombocytopenia (6).

UFT is znother dihydropyrimidine dehydrogenase-inhibi-
tory fluoropyrimidine consisting of tegafur and uracil ina I:4
molar concentration (7). UFT has a similar profile of adverse
events but a weaker antitumor activity against NSCLC than S-1
(8). However, combination chemotherapy consisting of a daily



