Table 2 | Summary of results from Phase Il IDEAL trials

Trial Patient

population dose patients
(mg
/day)*

IDEAL 1 PS0-2; 250 104
stage IHA-1V 500 106
disease; one
or two
previous CT
regimens

IDEAL 2 PS0-2; 250 102
stage iB-IvV 500 114
disease;
over two
previous CT
regimens

Gefitinib Number of Objective Disease Symptom

Potential

response control improvement prognostic

(%) rate (%) rate (%) factors

18.4 54.4 40.3 Female gender;

18.0 51.4 37.0 adenocarcinoma
tumour histology;
Japanese patients

11.8 42.2 43.1 Female gender;

8.8 36.0 35.1 adenocarcinoma

tumour histology

CTC grade Withdrawals
3 or 4 drug- due to drug-
related AEs related AEs
(%) (%)

8.7 1.9
30.2 9.4

Safety

Drug-related
AEs generally
mild {NCI-CTC
grade 1 or 2)
and were
more common
with 500 mg/day;
most frequent
AEs were mitd
skin and Gl
toxicities

6.9

Drug-related 1
17.5 4.

AEs generally
mild (NCI-CTC
grade 1 or 2)
and were

more common
with 500 mg/day;
most frequent
AEs were mild
skin and Gl
toxicities

oo

“Patients were randomized to receive eithar 250 or 500 mg/day in each trial. AE, adverss event; CT, chemotherapy; Gl, gastrointestinal; NCI-GTC, National Cancer
institute Gommon Toxicity Criteria (version 2.0); PS, performance status. Table compiled from data in REFS 39-41.

The reason for these regional differences
in the occurrence of ILD is unknown,
although it might be related to an increased
susceptibility to ILD within the Japanese
population that is independent of treat-
ment with gefitinib. A higher rate of ILD in
Japan, compared with other countries, has
been reported in patients who were treated
with the antirheumatic drug leflunomide™.
Furthermore, a recent review has identified
national differences in the terms used Lo
describe the pulmonary side effects of
drugs®. A retrospective analysis of 1,976
patients who have received gefitinib in
Japan indicates that risk factors for ILD
might include smoking status, male gender
and pre-existing idiopathic pulmonary
fibrosis*’. Given that ILD is a known com-
plication of lung cancer and has also been
associated with chemotherapy and radio-
therapy treatment™, the small risk of devel-
oping ILD-type events during treatment
with EGFR-TK inhibitors should not pre-
vent patients with NSCLC from receiving
these drugs.

Approval of gefitinib. Based on the results
of the Phase I1 IDEAL trials, gefitinib was
approved in Japan on July 5, 2002 for the
treatment of inoperable or recurrent
NSCLC. Subsequently, gefitinib has gained
approval for the treatment of previously
treated NSCLC in over 30 countries,
including the United States.
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Understanding responses

Clinical characteristics. Results from the
IDEAL trials showed that in an unselected
population of patients with pretreated
NSCLC, treatinent with gefitinib 250 mg/day
resulted in clinical benefits (disease stabiliza-
tion or tumour regression) in about 40-50%
of patients, and an objective response in
12-18% of patients®***”. However, retrospec-
tive analyses of these trial data indicate that
certain patient subgroups have a higher
probability of achieving an objective tumour
respanse than others. For example, in both
IDEAL studies, objective tumour responses
were more likely to be seen in female than
male patients and in patients with adenocar-
cinoma NSCLC tumours than tumours of
other histological types™*". Furthermore, in
the IDEAL ! study, the response rates in
Japanese patients were higher than those
observed in non-Japanese patients’®, Other
studies have indicated further demographic
factors to add to the list of potential predic-
tive markers of gefitinib response, including
patients with tumours of the bronchioloalve-
olar carcinoma histological subtype and
patients with a history of non-smoking™.

A similar analysis of data from the BR21
study of erlotinib showed that female gender,
adenocarcinoma histology and a history of
non-smoking could also be predictive of a
patient’s response to erjotinib™. Although
tumour EGFR levels and the appearance of
rash had initially been postulated as prognostic
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markers of response, it has become clear dur-
ing the clinical development of gefitinib that
neither of these are effective or reliable predic-
tors of drug response®™*. Much research is
underway to determine mechanisms of patient
responsiveness to EGFR-TK inhibitors. The
results of these studies could help in the identi-
fication of patients who are likely to benefit
most from this class of drugs.

EGFR-TK mutations. Our understanding of
why some patient subgroups are more likely
to respond to gefitinib than others is limited.
However, the recent exciting discovery that
some patients with a marked response to gefi-
tinib have somatic EGFR-TK mutations and
the finding that the frequency of these muta-
tions is highest in those patient subgroups
previously associated with the greatest
response to gefitinib™ (¥1G.2) could provide a
partial explanation, The new data indicate
that somatic mutations in exons 18-21 in the
ATP-binding region of the TK domain of the
EGFR gene might predict those patients who
are likely to have an objective response to gefi-
tinib? "2, Whilst investigating whether muta-
tion of receptor TKs has a causal role in the
development of NSCLC, Paez et al. searched
for somatic genetic alterations in NSCLC pri-
mary tumour biopsies from 119 unselected
patients®. Although genes encoding 47 differ-
ent TK receptors were analysed for mutations,
mutations were only observed in the EGFR
gene. Eighteen different mutations were
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found in exons 18—21, which cluster around
the TK domain of EGFR. These mutations
were more frequent in women than in men
(20% versus 9%), in adenocarcinomas than
in other histologies (21% versus 2%) and in
patients from Japan than in patients from the
United States (26% versus 2%).

These findings spurred investigation of
whether EGFR-TK mutations might be a
determinant of gefitinib sensitivity. Paez et al.
searched for EGFR mutations in tumour
samples from five patients who responded to
gefitinib (four had achieved a partial
response and one had experienced rapid
symptom improvement). They found that
biopsy samples from all of these tumours had
EGFR-TK mutations, whereas none were evi-
dent in the tumour samples from four
patients who had progressed during gefitinib
treatment®. Simultaneously with the publi-
cation of these results, Lynch et al. published
the results of their investigation into EGFR-
TK mutations in primary tumours from a
small number of patients with NSCLC. They
identified somatic mutations in the TK
domain of EGFR in eight of the nine patients
studied who had achieved an abjective
response with gefitinib and in none of the
seven patients studied who had progressed
on gefitinib?', Following release of these land-
mark data, analysis of the mutation status of
tumours from other patients who have been
treated with EGFR-TK inhibitors is being
carried out.

So far, three classes of EGFR mutations
have been identified — missense muta-
tions, deletions and in-frame insertions
(F1G. 2)*'. Functional analysis in fibroblasts
that expressed two mutant forms of EGFR
— the L858R missense mutation and L747-
P753insS deletion — have provided insight
into how these mutations affect the func-
tion of gefitinib?'. These studies showed
that activation of mutant EGFR is charac-
teristically more intense and prolonged
than that of the activated wild-type recep-
tor, and also that much lower concentra-
tions of gefitinib are needed to completely
inhibit this mutant receptor, compared
with the wild-type receptor®’. These studies
indicate that these mutations stabilize the
interaction between the EGFR-TK domain
and ATP or its competitive inhibitor (for
example, gefitinib). In vitro studies have
shown that tumour cell lines that express
these mutant forms of EGFR are more sus-
ceptible to apoptosis following gefitinib
exposure, compared with wild-type celis™.

Data from Sordella et al. also indicate that
apoptotic pathways in NSCLC tumours that
express mutant forms of EGFR differ from
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those in wild-type cells*®. Cells with mutant
EGFR preferentially activate the AK'T and sig-
nal transducer and activator of transcription
(STAT) anti-apoptotic signalling pathway,
and EGFR inhibition with gefitinib results in
rapid cell death. This could underlie the
marked responses to gefitinib in patients with
mutant EGFR». However, the functional
impact of all the EGFR-TK mutations discov-
ered so far, and their clinical significance, is
not yet known®,

These studies raise the possibility of pre-
dicting, on the basis of somatic EGFR
mutations, which patients are most likely to
achieve an objective response with gefitinib
and other EGFR-TK inhibitors. However,
other mechanisms might be involved in
determining sensitivity to gefitinib and
other EGFR-TK inhibitors. At least one
patient with gefitinib-responsive NSCLC
did not have any of these mutations®', and
in one study exploring treatment with
erlotinib, one non-responder had EGFR-TK
mutations whereas five patients with stable
disease did not*. Furthermore, the clinical
benefits of treatment with gefitinib and
other EGFR-TK inhibitors are not restricted
to objective response. It is also very impor-
tant to consider the large proportion of
patients who achieve disease stability or
symptom improvement that do not seem to
be explained by somatic EGFR-TK muta-
tions. Identifying markers of tumour
response to EGFR-TK inhibitors is a com-
plex process, and much more research is
required to clarify the full clinical implica-
tions of the EGFR-TK mutations and to
understand how treatment outcome can
be predicted.

While these findings raise the possibility
of a diagnostic test for EGFR mutation status
being developed, there are several practical
implications for this. In particular, will one
test ever identify all the possible mutations?
Although the original publication by Lynch
et al. described a total of 7 distinct muta
tions™, this number continues to grow, with
over 40 distinct mutations reported I month
later at the American Society for Clinical
Oncology annual meeting 2004. The effects
of the different types of mutations on down-
stream signalling pathways also differs, mak-
ing it difficult, at this time, to specify which
particular mutations should be screened for.
As these EGFR mutations are somatic, rather
than germline, any test to determine muta-
tion status will also require direct tumour
biopsy material, rather than being performed
on more easily accessed tissue such as blood,
skin or buccal mucosa. At present, mutation
analysis is a complex and time-consuming
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Figure 2 | The epidermal growth factor
receptor. The epidermal growth factor receptor
(EGFR) contains two extracellular L domains,
along with a furin-like extracellutar domain.
These are connected, through the
transmembrane region, to an intraceliufar
domain that contains the catalytic kinase
domain, along with a tyrosine phosphorylation
site (Y1068). This region, when phosphorylated,
leads lo the activalion of signal transducer and
activator of transcription 3 (STAT3), mitogen-
activated protein kinase (MAPK) and AKT
signalling pathways. The locations of the
activating EGFR tyrosine-kinase mutations
identified by Lynch et al. in tumours from
patients with NSCLG who had responded to
gefitinib {listed on right side of molecule) are all
located within the catalytic kinase domain of the
receptor’'. It is suggested that non-small-cell
lung cancer tumour cells that express mutant
forms of EGFR preferentially activate the AKT
and STAT-mediated anti-apoptotic signalling
pathways, so EGFR inhibition with gefitinib
results in rapid cell death™®. Figure modified with
permission from REF. 21 © (2004) Massachusetis
Medical Society.
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procedure, requiring specialist expertise and
equipment, and is only available at a limited
number of medical research institutions.
Furthermore, unless the biopsy sample con-
tains a significant proportion of cancer cells,
itis very difficult to establish thata particular
tumour does not have cells that express
mutant forms of EGFR.

Other factors. Other techniques and bio-
markers are being investigated to identify
patients with NSCLC who are most likely to
respond to certain EGFR inhibitors. These
include immunohistochemical assays to eval-
uate expression levels of EGFR-related pro-
teins, fluorescence in situ hybridization
(FISH) analysis to identify amplified genes,
and gene-expression and proteomic analyses
to identify other markers of response to gefi-
tinib. Preliminary evaluation of response,
based on EGFR mutations and amplification
of EGFR (as determined by FISH), in a small
number of patients (about 20) showed that all
responders carried either amplifications or
mutations in EGFR, or both™". Analysis of
RNA samples isolated from tumour speci-
mens of 17 patients, of whom 2 had a partial
response and 3 had stable disease, revealed
that expression levels of several genes, includ-
ing STAT3A, STAT5B and gene encoding
v-catenin, is correlated with clinical
response®. So, EGFR mutations are not the
only story in gefitinib sensitivity — other
mechanisms are also potentially involved.

Assessing gefitinib response

Results of the IDEAL trials showed that over
40% of symptomatic patients with refractory
NSCLC experienced symptom improvement
within 8-10 days of starting gefitinib therapy,
and that this correlated with response and
increased survival (REFS 39.40,61; and R.S.H
et al., unpublished observations). Approx-
imately 90% of tumour responses in the trials
were seen within the first 2 months. Given the
absence of a simple diagnostic test for deter-
mining EGFR mutation status, and the fact
that EGFR mutations do not seem to account
for the full benefit of gefitinib, the most practi-
cal way to determine if a patient will benefit
from gefitinib currently is to initiate up to 8
weeks of trial therapy.

GCombination therapies

In parallel with the IDEAL studies, gefitinib
was Investigated as a first-line treatment
(treatment when a patient has not received
any previous therapy for advanced disease) in
combination with chemotherapy in two Phase
[ trials, called Tressa NSCLC Trial Assessing
Combination Treatment (INTACT) 1 and
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[NTACT 2. Patients in these trials had
either locally advanced stage 111 disease that
was not curable with surgery or radiother-
apy, or stage [V disease. Patients in INTACT
1 received gefitinib in combination with
gemcitabine and cisplatin®, whereas
patients in INTACT 2 received a combina-
tion of gefitinib, paclitaxel and carbo-
platin®. Although preclinical studies® had
shown synergy among these drugs, and two
earlier Phase [ studies®¢* had indicated that
first-line combination therapy with gefi-
tinib and platinum-based chemotherapy
was feasible, the INTACT trials did not
report an increase in survival times among
patients who received gefitinib in addition
to platinum-based chemotherapy. Similarly,
in clinical trials called Tarceva Responses
in Conjunction with Paclitaxel and
Carboplatin (TRIBUTE), which tested the
addition of erlotinib to carboplatin and
paclitaxel therapy, and the Tarceva Lung
Cancer Investigation Trial (TALENT),
which tested erlotinib in combination with
cisplatin and gemcitabine, no increases in
patient survival time were observed®®¢7.

The reasons for these disappointing
results are unknown, although the possibility
that EGFR-TK inhibitors and chemotherapy
have antagonistic effects has been proposed*®.
Auntagonism between cytostatic and cytotoxic
agents has been demonstrated between
tamoxifen and chemotherapy in patients
with breast cancer receiving adjuvant ther-
apy®. Gefitinib has both antiproliferative
and pro-apoptotic effects. Its antiprolifera-
tive effects are the result of p27-mediated
G1 cell-cycle arrest of EGFR-dependent
tumour cells that, in a similar way to tamox-
ifen, could render tumour cells less sensitive
to cytotoxic agents. Conversely, the pro-
apoptotic effects of gefitinib could increase
the antitumour effects of chemotherapy.
The challenge is to dissociate the antiprolif-
erative effects from the apoptotic effects of
gefitinib when it is used in combination
with chemotherapy. Early preclinical studies
in human tumour xenograft models involv-
ing the combination of gefitinib and
chemotherapy indicated that intermittent
gefitinib administration was significantly
superior to continuous dosing™. The
antiproliferative effects of gefitinib could
require continuous kinase inhibition to
maintain cell-cycle arrest, whereas sensitiza-
tion to apoptosis might require temporary
inhibition of the survival (anti-apoptotic)
pathways.

In the INTACT 2 trial, a subset of
patients with adenocarcinoma histology
who had received chemotherapy for over 90

- 199 -

days seemed to have a slightly better survival
outcome if they also received gefitinib. This
indicates the possible efficacy of gefitinib
monotherapy in maintenance therapy® —asa
cytostatic agent that maintains tumour regres-
sion after chemotherapy. So, instead of con-
comitant administration, scheduling gefitinib
after chemotherapy might benefit patients with
NSCLC. This sequential approach is now being
investigated in a US Cooperative Group Phase
[11 study, in which patients with inoperable
stage [TT NSCLC receive gefitinib or placebo
tollowing treatment with chemoradiation and
consolidation docetaxel.

Several key classes of agents that target |
specific cellular mechanisms are in different
phases of clinical development in combina-
tion with EGFR inhibitors. As these agents
have the potential to target different sig-
nalling pathways involved in cancer patho-
genesis, they have the potential to be used in
combination. For example, antitumour
activity of erlotinib in combination with the
anglogenesis inhibitor bevacizumab has
been reported in a Phase I/l study of
patients with recurrent NSCLC who had
received one or more chemotherapy
regimen”. An example of an agent that
selectively targets two key pathways in
tumour growth (the EGFR and VEGFR
pathways) is ZD6474, which is now in Phase
11 development™.

Ongeing development in NSCLC

How can the use of gefitinib in patients with
NSCLC be optimized, both as a monother-
apy and in sequence with chemotherapy?
Although in most countries where gefitinib
is approved the licence is for use only in pre-
treated patients with advanced NSCLC, the
drug is now being investigated in patients
with all stages of lung cancer. In one Phase II
trial conducted in Japan, first-line gefitinib
250 mg/day therapy resulted in an overall
tumour respounse rate of 30%, but 4 of the
40 patients in this trial developed ILD™.
Another Phase [l study evaluated gefitinib
250 mg/day as first-line treatment in
patients with NSCLC and poor perfor-
mance status. Treatment was well tolerated,
resulted in a disease control rate (the pro-
portion of patients with partial or complete
tumour regression or stable disease) of
48.3%, and a tumour response rate of
5.2%7". These data support the further
investigation of gefitinib as a first-line ther-
apy. Large trials are underway to define
its full potential in patients with NSCLC,
which might include use as adjuvant, first-,
second- and third-line treatment and as
maintenance therapy (TABLE 3).
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Table 3 | Gefitinib trials underway in patients with non-sma'll-cellrlung cancer

Name Phase Design Gefitinib
therapy*

BR19 It Double Adjuvant
blind

EORTC Il Double Adjuvant

08021- blind

ILCP

INVITE I Open First line
label

INSTEP I Double Firstline
blind plus BSC

INTEREST il Open Second/third
label line

ISEL. il Double Second/third
blind line plus BSC

V15-32 Hi Open Second/third
label line

SWOG il Double Maintenance

0023 blind

Number of Patient status Drug compared  Primary Sponsor

patients with end point

1,160 Tumour surgically Placebo Overall survival NCIC,
removed, with EORTC
stage IB, Il and
A (N2) NSCLC

736 Stage HB/IV NSCLC, Placebo Survival, EORTC, IL.CP
PS 0-2, first-line CT progression-free

survival, toxicity

192 Age =70 years, Vinorelbine Progression-free  AstraZeneca
PS <2, stage IB/IV survival
NSCLC

200 PS 2 or 3, stage Placebo plus BSC  Prograssion-free  AstraZensca
NIBAV NSCLC survival

1,440 Locally advanced or Docetaxel Overall survival AstraZeneca '
metastatic NSCLC

1,692 Stage HlIB/IV Placebo plus BSC  Overall survival AstraZeneca
NSCLC, PS 0-2

484 Stage IIB/IV Docetaxel Survival AstraZeneca
NSCLC, PS 0-2

840 Patients with stage Il Placebo Overall survival,  SWOG
NSCLC who have progression-free
received CT/RT with survival

consolidation docetaxel

‘Patients receive 250 mg/day. BSC, best supportive care; CT, chemotherapy; EORTC, European Organisation for Research and Treatment of Cancer; ILCP, itatian Lung Cancer
Project; NCIG, National Cancer Institute of Canada; NSCLC, non-small-cell lung cancer; PS, performance status; RT. radiotherapy; SWOG, Southwest Oncology Group.

Using gefitinib to treat other cancers
Studies are also underway to evaluate the
ability of gefitinib to treat patients with
other solid tumours, such as head and neck
cancer, breast cancer and CRC. Gefitinib
500 mg/day has shown encouraging single-
agent activity and favourable tolerability as
first- or second-line therapy in a Phase IT
study of 52 patients with recurrent or
metastatic squamous-cell carcinoma of the
head and neck (SCCHN)™. Of the 47
patients evaluable for response, 10.6% had
an observed response and a substantial
number had disease control (53%). Median
time to progression was 3.4 months and
overall survival was 8.1 months. Gefitinib
was well tolerated and the study findings
support further investigation of gefitinib in
patients with SCCHN. Two key interna-
tional trials are now recruiting patients and
will assess the potential of gefitinib as a
first- and second-/third-line therapy in
patients with head and neck cancer. In a
Phase I study, first-line treatment with
gefitinib will be combined with chemora-
diotherapy, and in the Phase I1I trial, gefi-
tinib monotherapy (250 and 500 mg/day}) is
being compared with methotrexate as a sec-
ond- or third-line treatment. Data from a
Phase I study in patients with metastatic
and/or locally recurrent SCCHN indicate
that the cyclooxygenase-2 inhibitor cele-
coxib increases the antitumour activity of
gefitinib, with a response rate of 33.3%".
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Although resuits from trials investigating
the clinical benefit of gefitinib monotherapy
in patients with breast cancer have shown
few objective responses™, alternative
approaches, such as combining gefitinib
with endocrine treatment, seem more
promising. Many oestrogen-receptor-
positive breast tumours initially respond to
antihormone therapy. These responses, how-
ever, are often incomplete and prolonged
treatment results in resistance, induction of
EGFR expression and the emergence of
highly proliferative cells. Recent preclinical
data in oestrogen-receptor-positive breast
cancer cells indicate that combining gefitinib
with tamoxifen or fulvestrant, either as
cotreatment™® or pretreatment®, induces an
additive antituimour effect and prevents the
emergence of EGFR-positive antihormone
resistance. Gefitinib is believed to overcome
antihormone resistance by eliminating
crosstalk between the oestrogen receptor and
ERBB2 (also known as HER2) signalling
pathways®. Recent pharmacokinetic data
from patients with breast cancer who were
treated with gefitinib show that concentra-
tions of gefitinib in tumours (2.3-25.8 ng/g)
were much higher than in plasma
(0.10-0.42 pg/g)®>. This tumour/plasma
ratio (54-fold) was much higher than that
observed in animal models, and confirms
that gefitinib is extensively distributed to
breast tumour tissue. The trial is designed to
identify molecular alterations in human
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breast cancer tissue after short-term expo-
sure to gefitinib. Clinical trials are now
being designed to further investigate the
effects of gefitinib on breast tumours.

Gefitinib 500 mg/day therapy has also
shown activity in patients with metastatic
CRC, when administered in combination
with FOLFOX-4, a combination of three
chemotherapy drugs — oxaliplatin, leucovorin
and fluorouracil. In a Phase II trial, patients
with advanced CRC who had received previ-
ous therapy or no previous therapy received
FOLFOX-4 for 14 days, and thereafter gefitinib
was added to the treatment regimen®.
Although the trial is ongoing, results are avail-
able from 50 patients. Patients who had not
been treated with chemotherapy had a
response rate of 78%, and patients who did not
respond to previous chemotherapy had a
response rate of 36%. These data are encourag-
ing compared with those usually observed with
FOLFOX-4 therapy alone in patients with
metastatic CRC.

Results have also been reported in patients
with gastric cancer. In a Phase 11 trial of 75
patients with advanced metastatic gastric can-
cer, gefitinib therapy resulted in disease control
in 13 patients (13.9%), of whom 1 had a par-
tial response after receiving 250 mg/day and 12
had stable disease after receiving either 250
mg/day or 500 mg/day of gefitinib. Again, the
drug was generally well tolerated at both
doses, although the lower dose was associated
with fewer drug-related adverse events®.
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Future directions

Over 190,000 patients have been treated with
gefitinib worldwide. Since their onset, studies
of gefitinib have generated a large body of data
that have contributed to the ongoing clinical
advancement of this drug and provides useful
knowledge that could assist the development
of other EGFR-TK inhibitors. Initially, clinical
trials with gefitinib focused primarily on
patients with advanced NSCLC, but ongoing
trials are providing encouraging evidence for
its potential in treating earlier-stage disease and
several other tamour types. [nvestigations are
also underway to find out how gefitinib can be
combined with chemotherapy and other novel
agents. The discovery of EGFR mutations and
the potential identification of other markers
that predict patient response could help to
optimize the use of gefitinib in the future.
Nonetheless, understanding the basis of stable
disease and symptom improvement remains
an important challenge.
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Background: Amrubicin, a totally synthetic 9-amino-anthracycline, demonstrated excellent single-
agent activity for extensive-stage small-cell lung cancer (ED-SCLC). The aims of this trial were to
determine the maximum-tolerated doses (MTD) of combination therapy with amrubicin and cispla-
tin, and to assess the efficacy and safety at their recommended doses (RD).

Patients and metheds: Eligibility criteria were patients having histologically or cytologically pro-
ven measurable ED-SCLC, no previous systemic therapy, an Eastern Cooperative Oncology Group
performance status of 0-2 and adequate organ function. Amrubicin was administered on days 1-3
and cisplatin on day 1, every 3 weeks.

Results: Four patients were enrolled at dose level 1 (amrubicin 40mg/m%day and cisplatin
60 mg/m>) and three patients at level 2 (amrubicin 45 mg/m>/day and cisplatin 60 mg/m?). Conse-
quently, the MTD and RD were determined to be at level 2 and level 1, respectively. The response
rate at the RD was 87.8% (36/41). The median survival time (MST) was 13.6 months and the 1-year
survival rate was 56.1%. Grade 3/4 neutropenia and leukopenia occurred in 95.1% and 65.9% of
patients, respectively.

Conclusions: The combination of amrubicin and cisplatin has demonstrated an impressive response
rate and MST in patients with previously untreated ED-SCLC.

Key words: anthracycline, cisplatin, phase I-II, small-cell lung cancer

Intreduction such as high-dose chemotherapy, dose-intensive chemother-
apy, alternating chemotherapy and introduction of new drugs,
have been investigated [2-6]. However, only the introduction
of new agents has improved the outcome of SCLC patients.
Combination chemotherapy with etoposide plus cisplatin or

etoposide plus cisplatin alternating cyclophosphamide, doxo-

Small-cell lung cancer (SCLC) is one of the most chemosensi-
tive solid tumors, and the outcome of SCLC patients is slowly
but surely improving. Combination chemotherapy consisting
of cisplatin plus etoposide and concurrent twice-daily thoracic
radiotherapy has yielded a 26% 5-year survival rate in lim-

ited-stage (L.D) patients [1]. Despite the high response rate to
combination chemotherapy, however, local and distant failure
is very common, especially in extensive-stage (ED) patients.
Moreover, resistance to chemotherapeutic agents develops
easily after failure of initial treatment. Thus, long-term survi-
vors are still very rare among patients with ED-SCLC. To
improve the outcome of SCLC patients, several strategies,

*Correspondence to: Dr Y. Ohe, Department of Internal Medicine,
National Cancer Center Hospital 5-1-1 Tsukiji, Chuo-ku, Tokyo
104-0045, Japan. Tel: -+81-3-3542-2511; Fax: +81-3-3542-7006;
E-mail: yohe@ncc.go.jp
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rubicin and vincristine had been mainly used for SCLC in
North America. Recently, a Japanese trial {Japan Clinical
Oncology Group (JCOG) 9511] demonstrated the superiority
of the combination of irinotecan and cisplatin for ED-SCLC
patients over the combination of etoposide and cisplatin [6].
The development of more active chemotherapy, and especially
the introduction of effective new drugs, is therefore essential
to improve the survival of SCLC patients.

Amrubicin (SM-5887) is a totally synthetic anthracycline
and a potent topoisomerase II inhibitor [7-14]. It has
antitumor activity, and is more potent than doxorbicin
against various mouse experimental tumors and human tumor
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xenografts. Amrubicin and its 13-hydroxy metabolite, amrubi-
cinol, inhibit purified human DNA topoisomerase II [11].
Amrubicino] is 10-100 times more cytotoxic than amrubicin
[9]. The potent therapeutic activity of amrubicin is caused by
the selective distribution of its highly active metabolite, amru-
bicinol, in tumors [9]. In an experimental animal model, amru-
bicin did not exhibit any chronic cardiotoxicity potential, and
no deleterious effects on doxorubicin-induced cardiotoxicity
in dogs was observed [14]. In a phase II study of amrubicin
using a schedule of 45 mg/m? on days 1-3 every 3 weeks, in
33 previously untreated ED-SCLC patients, an overall
response rate of 76% and a complete response (CR) rate of
9% were reported [15). Moreover, median survival time
(MST) was 11.7 months in the single-agent phase I study of
amrubicin. Amrubicin is one of the most active new agents
for SCLC. Thus, we conducted a phase I/II study of amrubicin
plus cisplatin for untreated ED-SCLC, because cisplatin is
considered as one of the most important drugs in the treatment
of SCLC. The aims of this trial were to determine the
maximum-tolerated doses (MTD) of combination therapy of
amruobicin with cisplatin, to assess the efficacy and safety for
ED-SCLC at their recommended doses (RD), and to examine
the pharmacokinetics of the drug combination.

Patients and methods

Patient selection

Patients with histologically and/or cytologically documented SCLC were
eligible for this study. Each patient was required to meet the following
criteria: extensive-stage disease [16]; no prior therapy for primary lesion;
measurable lesion; Eastern Cooperative Oncology Group (ECOG) per-
formance status (PS) 0-2; expected survival time >2 months; age 20-74
years; adequate hematological function [white blood cell (WBC) count
4000-12000/mm®, neutrophils 22000/mm®, platelets 2100 000/mm®,
hemoglobin 210 g/dl]; adequate hepatic function {total bilirubin within
1.5% the upper limit of normal; aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT) within 2.5 x the upper limit of normal]; ade-
quate renal function (creatinine within the upper limit of normal); partial
pressure of arterial oxygen 60torr; no abnormality requiring treatient on
electrocardiogram; left ventricle ejection fraction >60%; written informed
consent. Patients with symptomatic brain metastasis, pleural effusion that
required drainage, non-steroidal anti-inflamrmatory drug or glucocorticoid
use for >S50 days, pericarditis carcinomatous, active infection, varicella,
superior vena cava syndrome, syndrome of inappropriate secretion of anti-
diuretic hormone (SIADH), gastric and/or duodenal uicer, severe heart
disease, szvere renal disease, active concomitant malignancy, symptomatic
preumonitis and/or pulmonary fibrosis and pregnant/nursing women were
excluded. This study was approved by the Institutional Review Board at
each hospital.

Patient evaluation

Pretreatment evaluation consisted of complete blood cell counts, diffe-
fential, routine chemistry reasurements, progasirin-releasing peptide
(ProGRP), neuron-specific enolase, electrocardiogram, echocardiography,
chest radiograph, chest and abdominal computed tomography (CT) scan,
whole-brain magnetic resonance imaging (MRI) or CT scan, and isoiope
bone scan. Complete blood cell counts, differential and routine chemistry
measurements were performed at least once a week during the
chemotherapy.

Treatment schedule

At level 1, chemotherapy consisted of cisplatin 60 mg/m® on day 1 and
amrubicin 40mg/m2 on days 1-3. Amrubicin was administered as an
intravenous injection over 5 min and cisplatin was administered as a drip
infusion over 60120 min with adequate hydration. At level 2 the dose of
amrubicin was increased to 45mg/m® on days 1-3. Level 3 was planned
with cisplatin 80mg/m” on day 1 and amrubicin 45 mg/m® on days 1-3.
The chemotherapy was repeated every 3 weeks for four to six courses.
Intrapatient dose escalation was not allowed. Administration of granulo-
cyte colony-stimulating factor (G-CSF) was permitted prophylactically for
patients expected to experience grade 3 neutropenia during the first
course. Prophylactic administration of G-CSF was only permitted at
second or later courses.

The administrations of both cisplatin and amrubicin were postponed
if patients met the following criteria: WBC <3000/mm’; neutrophils
<1500/mm’; platelets <100000/mm’; AST and ALT >5x the upper limit
of normal; total bilirubin >1.5x the upper limit of normal; creatinine
>1.3x the upper limit of normal; ECOG PS 3 or 4; active infection; grade
2 or worse non-hematological toxicity, except for alopecia, anorexia,
nausea, vomiting or fatigue.

The sdministrations of both cisplatin and amrubicin were withdrawn
if patients met the following criteria: tumor regression <15% after first
course or <30% after second course; WBC <3000/mm®;, neutrophils
<1500/mm’; platelets <100 000/mm>, no recovery from grade 3 or 4 non-
hematological toxicity at 6 weeks after the start of previous chemotherapy;
abnormality of electrocardiogram requiring treatment for more than 6
weeks; left ventricle ejection fraction <48%; treatment delay of >4 weeks.

The dose of ameubicin was decreased 5 mg/m?/day if patients met the
following criteria: grade 4 leukopenia or neutropenia for 24 days; grade 3
neuiropenia with fever; platelets <20 000/mm° during the previous course.
The dose of cisplatin was decreased to 75% if creatinine increased to
>1.5x the upper limit of rormal during the previous course.

The dose-limiting toxicity (DLT) was defined as follows: grade 4 leuko-
penia or neutropenia for 24 days; grade 3 febrile neutropenia; platelets
<20000/mm’, grade 3 or worse non-hematological toxicity except for
nausea, vomiting, anorexia, fatigue, hyponatremia and infection. Initially,
three patients wese treated at each dose level. If DLT was not observed in
any of the thiee patients, dose escalation was carried out. If DLT was
observed in one of three patients, an additional thiee patients were entered
at the same dose level. If DLT was observed in three or more of six
patients, or two or three of the initial three patients, we considered that
dose to be the MTID. If DLT was observed in one or two of six patients,
dose escalation was also carried out. Dose escalation was determined
based only on the data from the first course of chemotherapy.

Response and toxicity evaluation

Response was evaluated according to Response Evaluation Criteria in
Solid Tumors (RECIST) and tumor markers were excluded from the cri-
teria {17). CR was defined as the complete dissppearance of all clinically
detectable mmors for at least 4 weeks and no new lesions. Partial response
(PR) was defined as at least a 30% decrease in the sum of the longest
diameters of target lesion, taking as reference the baseline sum lomgest
diameter, the required non-progression in non-target lesions and no new
lesions for at least 4 weeks. Stable disease (SD) included: regression of
target lesions inmsufficient to meet the criteria for PR, a <20% increase
in the sum of the longest diameter of target lesion, taking as reference
the smallest sum longest diameters recorded since the treatment started,
the required non-progression in non-target lesions and no new lesions for
at least 6 weeks. Progressive disease (PD) indicated a >20% increase in
the sum of the longest diameters of target lesion, taking as reference the
smallest sum longest diameter recorded since the treatment started
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and/or unequivocal progression of existing non-target lesions and/or
appearance of new lesions. The evaluation of objective tumor response for
all patients was performed by an external review committee.

Toxicity grading criteria of the National Cancer Institute Common
Toxicity Criteria (version 2.0) was used for evaluation of toxicity.

Statistical analysis

This study was designed to reject response rates of 70% (P0) at a signifi-
cance level of 0.05 (one-tailed) with a statistical power of 80% to assess
the activity of the regimen as a 85% response rate (P1) at the rec-
ommended dose. The upper limit of rejection was 29 responses (CR+ PR)
among 37 evaluable patients. Overall survival was defined as the interval
between the first administration of the drugs in this study and death or the

Table 1. Characteristics of treated patients

Phase I Phase II Total

Number of patients 7 37 44
Gender

Male 5 31 36

Female 2 6 8
Age (years)

Median 65 64 64.5

Range 54-73 50-74 50-74
ECOG PS

0 0 5 5

1 7 32 39

2 0 0 0
Stage

uiB 0 2 2

v 7 35 42
Prior therapy

Yes 0 1 1

No 7 36 43
Serum ALP

Normal 7 29 36

Elevated 0 7 7
Serum LDH

Normal 3 14 17

Elevated 4 23 27
Na

Normal 6 35 41

Decreased 1 2 3
Number of metastases

0 0 2 2

1 4 27 31

2 3 6 9

3 0 1 1

4 or more 0 1 1

In one patient, serum ALP level could not be measured.
ECOG PS, Eastern Cooperative Oncology Group performance status;
LDH, lactate dehydrogenase; ALP, alkaline phosphatase.
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last follow-up visit. Median overall survival was estimated using the
Kaplan—-Meier method [18].

Pharmacokinetic analysis

Pharmocokinetic analysis was performed in patients entering the phase 1
section of this study. One milliliter of the blood was taken from the
patients before administration of amrubicin, and at O min, 15min, 1, 2, 3,
4, 8 and 24h after administration on days 1 and 3 in the first course of
chemotherapy. Concentrations of amrubicin and its active metabolite,
ararubicinol, in plasma and red blood cells were measured as reported
elsewhere [9].

Results
Patient characteristics

Between April 2001 and December 2002, 45 patients with
ED-SCLC were enrolled and 44 were treated in this study
(Table 1). One patient did not receive the protocol treatment
becanse afrial fibrillation was observed just before adminis-
tration on day 1 of the first conrse. All treated patients were
assessed for response, survival and toxicity. The median age
of the treated patients was 64.5 years (range 50-74). There
were 36 males and eight females. Five patients had an ECOG
PS 0 and 39 patients had PS 1. Only one patient received sur-
gery for brain metastasis as a prior therapy.

MTD and DLT in the phase I study

Four patients were enrolled at dose level 1 (amrubicin
40mg/m® on days 1-3 and cisplatin 60 mg/m” on day 1) and
three patients at level 2 (amrubicin 45 mg/m® on days 1-3
and cisplatin 60 mg/m”® on day 1). Toxicities in the phase I
study are listed in Table 2. No DLT were observed during the
first course of level 1. At level 2, grade 4 neutropenia for 24
days and febrile nentropenia occurred in one patient, and feb-
rile nentropenia and grade 3 constipation occurred in another
patient. Consequently, the MTD and RD were determined to
be level 2 and level 1, respectively.

Pharmacokinetics of amrubicin and its active
metabolite, amrubicinol

Pharmacokinetic parameters of amrubicin in plasma were
almost identical on days 1 and 3 at the two dose levels
(Table 3). No clear dose relationship in the area under the con-
centration—-time curve (AUC) of amrubicin in the plasma was
observed. The AUC of amrubicino! in red blood cells tended
to increase on day 3 at both doses (Table 4). No clear dose
relationship in the AUC of amrubicinol in red blood cells was
observed. Combination with cisplatin did not alter the pbarma-
cokinetics of amrubicin and amrubicinol (data not shown).

Treatment received in patients treated at the RD

Forty-one patients were treated at the RD: amrubicin
40mg/m*® on days 1-3 and cisplatin (S()mg/m2 on day 1. Of
41 patients, 32 (78%) patients received more than three
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Table 2. Toxicities during the first course in the phase I study

Level 1 (n=4)

Level 2 (n=3)

Amrubicin 40 mg/m® days 1-3 45mg/m? days 1-3
Cisplatin 60 mg/m” day 1 60 mg/m* day 1

Grade (NCI CTC) Grade (NCI CTC)

4] 1 2 3 4 0 1 2 3 4
Leukopenia 0 1 1 2 0 0 0 1 1 1
Neutropenia 0 0 0 2 2 0 0 0 0 3
Febrile neutropenia 4 - - 0 0 1 - - 2 0
Hemoglobin 1 1 2 0 0 2 1 0 0 0
Thrombocytopenia 1 2 0 1 0 ] 2 0 1 0
Stomatitis 3 0 1 0 0 3 0 0 0 0
Nausea 1 1 2 0 - 1 1 0 1 -
Constipation 3 0 1 0 0 1 0 1 1 0
Hyponatremia 2 1 0 0 1 2 0 0
Hypocalcemia 3 0 1 0 0 3 0 0 0 0

Dose limiting toxicity at level 2: febrile neutropenia, two patients; grade 4 neutropenia 24 days, one patient; grade 3 constipation, one patient.

NCI CTC, National Cancer Institute Common Toxicity Criteria.

Table 3. Pharmacokinetics of amrubicin in plasma

Dose n Day Ti20 () Tipp (h) Va® CL (V/b) AUC;_24y, (ng b/ml)
40mg/m2 4 1 0.11£0.04 2.29+0.31 46.6+11.0 13.6+1.8 2995+434

4 3 0.08+0.01 2.89+0.34 50.0+10.6 11.6+19 3511+514
45 mg/m2 3 1 0.13+0.05 2.39x0.34 56.3+10.6 149+ 1.8 3052402

3 3 0.09£0.03 2.27+0.18 51.9x37 14223 32172479

T1/20, half-life at distribution phase; Typg, half-life at elimination phase;Vy, volume of distribution; CL, clearance; AUC, area under the concentration—

time curve.

courses of chemotherapy, and 10 (31%) of these 32 patients
needed dose reduction of amrubicin at the fourth course
(Table 5). Of 41 patients, 22 (54%) patients completed four
courses of chemotherapy without dose modification. The main
cause of dose reduction was myelosuppression, especially leu-
kopenia and neutropenia.

Objective tumor response and overall survival

The objective tumor responses are given in Table 6. Four CRs
and 32 PRs occurred, for an objective response rate of 87.8%
[95% confidence intexrval (CI) 73.8% to 95.9%] in 41 patients
treated at the RD. The objective response rate for all 44
patients was 88.6% (95% Cl 75.4% to 96.2%). The overall
survival times of the 41 patients treated at the RD are shown
in Figure 1. The MST of the 41 patients was 13.6 months
(95% CI 11.1-16.6), with a median follow-up time for eight
censored patients of 16.4 months (95% CI 14.2—18.8). The
1- and 2-year survival rates were 56.1% and 17.6%, respect-
ively. The MST of all 44 patients was 13.8 months (95% CI
11.1-16.6). The 1- and 2-year survival rates of all 44 patients
were 56.8% and 21.4%, respectively.

Table 4. Pharmacokinetics of amrubicinol in red blood cells

Dose n Day Ty (B) AUCg_z4y, (ng-b/ml)
40 mg/m* 4 1 21.0£3.1 14122314

4 3 20.7£4.8 2159622
45 mg/m” 3 1 19.6:£6.1 10982277

3 3 18.1%5.7 2027 +332

T, elimination half-life; AUC, area under the concentration—time curve.

Table 5. Treatment received in patients treated at the recommended dose

Cycle n Amrubicin (mg/1n2) Cisplatin (mg/mz)
40 35 30 60 45

1 41 41 41

2 36 30 6 36

3 33 26 5 2 33

4 32 22 8 2 32

5 18 5 4 18

6 13 6 3 4 12 1
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Table 6. Response rates
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Table 7. Toxicity in patients treated at the recommended dose (n=41)

n CR PR SD PD NE Response rate (%)
(95% CD
All 44 4 35 3 88.6 (75.4-96.2)
Treated 41 4 32 3 87.8 (73.8-93.9)
at RD

CR, complete response; PR, partial response; SD, stable disease;
PD, progressive disease; NE, not evaluated; 95% CI, 95% confidence
interval; RD, recommended dose.

1004 MST: 13.6 months [954C1, 11.1 to 16.6]
90 ~ 1-year survival rate: 56.1% [95%Cl, 40.9 to 71.3]
80 =
£ 70
£ 60
T 50
5 40 ~
30 -
20 =
10
0
] ] 1 1 ¥ ¥ 1
0 6 i2 18 24 30 36
Patients at risk Survival time (months)
41 38 23 10 4 1

Figure 1. Overall survival of patients with extensive-stage small-cell lung
cancer who were treated with amrubicin and cisplatin at the recommended
dose. MST, median survival time; 95% CI, 95% confidence interval.

Toxicity in patients treated at the RD

The worst grades of hematological and non-hematological
toxicities experienced by each patient are listed in Table 7.
Hematological toxicity, especially leukopenia and neutropenia,
was common and relatively severe. Grade 3 or worse lenkope-
nia and neutropenia occuired in 65.9% and 95.1% of patients,
respectively. Febrile neutropenia was observed in two patients
at level 2. Grade 3 or worse anemia and thrombocytopenia
occurred in 53.7% and 24.4% of patients, respectively. Four
patients received platelet transfusions. Common non-hemato-
logical toxicities were gastrointestinal toxicity, such as anor-
exia, nausea, vomiting, constipation, diarrhea and stomatitis.
Gastric ulcers developed in three patients. Hepatic and renal
toxicity were not common in this study. Grade 3 or worse
hyponatremia and hypokalemia occurred in 22% and 9.8% of
patients, respectively. One patient developed myocardial
infarction; however, cardiac toxicity was not common. No
treatment-related deaths were observed,

Discussion

Doxorubicin and epirubicin are classified as active agents for
SCLC, for which single-agent activity is a >20% response rate
{19]. Doxorubicin has been used as a constituent of combi-
nation therapy for SCLC in the CAYV (cyclophospamide,
doxorubicin and vincristine) and CAP ({cyclophosphamide,
doxorubicin and cisplatin) regimens. Epirubicin has shown

Grade (NCI CTC) Grade 3/4 (%)

0 1 2 3 4
Leukopenia 1 0 13 20 7 65.9
Neutropenia 0 1 1 32 95.1
Febrile neutropenia 41 - - 0 0 0.0
Hemoglobin 1 8 10 17 5 53.7
Thrombocytopenia 9 14 8 10 0 24.4
Stomatitis 22 13 5 1 0 24
Anorexia 1 14 13 13 0 317
Nausea 3 15 14 9 0 22.0
Vomiting 20 8 11 2 0 4.9
Constipation 24 1 13 3 0 7.3
Diarrhea 26 12 1 2 0 49
Gastric ulcer 38 0 1 2 0 4.9
Bilirubin 24 12 4 1 0 2.4
Hyponatremia 18 14 - 7 2 220
Hypokalemia 31 6 - 4 0 9.8
Hyperkalemia 33 3 1 0 2.4
Hypocalcemia 31 5 4 ] 1 2.4

NCI CTC, National Cancer Institute Common Toxicity Criteria.

50% and 48% response rates in two clinical studies in 41 and
80 previously untreated patients, respectively, with ED-SCLC
[20, 21]. However, currently, combination modalities contain-
ing doxorubicin or epirubicin are not being used in the therapy
of SCLC, in preference to combination therapy with cisplatin
and etoposide. Since amrubicin has shown excellent single-
agent activity [15], it can be expected to be superior to other
anthracyclines in the treatment of SCLC. Additionally, the
present results of combination therapy with cisplatin support
the view that amrubicin may be a promising agent that over-
comes the therapeutic plateau of SCLC.

Amrubicin is one of the most promising new agents for the
treatment of SCLC. In a previous phase II study of amrubicin
45mgfm® on days 1~3 every 3 weeks as a monotherapy for
chemonaive ED-SCLC, a 76% overall response rate and 11.7
month MST were observed [15]. The overall response rate and
MST were comparable 1o those achieved with standard combi-
nation chemotherapy, such as etoposide plus cisplatin [5, 6].
Moreover, only a few patients treated in the phase Il study
received salvage chemotherapy consisting of cisplatin and eto-
poside [15]. The major toxicity of amrubicin as a monotherapy
was hematological toxicity: grade 4 leukopenia and neutrope-
nia were seen in 12.1% and 394% of patients, respectively,
and thrombocytopenia and anemia of grade 3 or worse in
21.2%. Hepatic, renal and cardiac toxicities with amrubicin
were not common. Cisplatin is a key drug for the treatment of
SCLC and its hematological toxicity, such as leukopenia and
neutropenia, is not severe. Thus, we conduncted a phase 111
study of amrubicin and cisplatin treatment for chemonaive ED-
SCLC to determine the MTD of this combination therapy, to
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assess the efficacy and safety of the drugs delivered at their RD
in chemonaive ED-SCLC, and to examine pharmacokinetics.

The topoisomerase I inhibitor, irinotecan, is also very effec-
tive for SCLC [6]. Combinations of topoisomerase 1 and
topoisomerase II inhibitors, such as irinotecan plus etoposide,
have been reported as active combination chemotherapy for
SCLC [22]. Thus, combination of irinotecan and amrubicin is
another candidate for mew combination chemotherapy for
SCLC. A phase 1 study of irinotecan and amrubicin for chemo-
naive non-SCLC was performed in National Cancer Center
Hospital (unpublished data). However, the MTD was less than
irinotecan 60 mg/m?* on days 1 and 8 and amrubicin 35 mg/m®
on days 2-4, due to relatively severe myelotoxicity. We con-
sidered that amrubicin <35 mg/m? on days 2—4 with irinotecan
60 mg/m? on days 1 and 8 was insufficient to treat SCLC.

In this study, we determined the RD to be amrubicin
40 mg/m”* on days 1-3 and cisplatin 60 mg/m? on day 1 every
3 weeks, and 41 patients were treated at the RD. Main toxici-
ties of this combination chemotherapy were myelosuppression,
especially leukopenia and neutropenia, and gastrointestinal
toxicities including anorexia, nausea, vomiting, constipation,
diarrhea, stomatitis and gastric ulcer. Of 41 patients, 32 (78%)
patients received four or more courses of chemotherapy, and
22 (54%) patients completed four courses of chemotherapy
without dose modification. One patient developed myocardial
infarction; however, other cardiac toxicity, including decrease
in left ventricle ejection fraction, was not observed in up to
six courses of chemotherapy. The total dose of amrubicin was
720 mg/mz. Grade 3 or 4 hyponatremia occurred in nine
(22%) patients; however, most of the patients were asympto-
matic. No unexpected toxicities and no treatment-related
deaths were observed in this study. Toxicities observed in this
study were manageable.

Four CRs and 32 PRs occurred, for an objective response
rate of 87.8% (95% Cl 73.8% to 95.9%) in 41 patients treated
at the RD. In most patients, ProGRP levels changed in parallel
with tumor responses. The MST of the 41 patients was 13.6
months, and the 1-year survival rate was 56.1%. These results
were better than recently reported resulis for irinotecan and
cisplatin in chemonaive ED-SCLC: an objective response rate
of 84% and MST of 12.8 months {6]. The combination of
amrobicin and cisplatin has demonsirated an impressive
response rate and MST in patients with previously untreated
ED-SCLC. A possible reason for the better results is overse-
lection of patients, becanse we used vnusual exclusion criteria
such as non-steroidal anti-inflammatory drug or adrenal corti-
cal steroid use for >50 days, and gastric and/or duocdenal
ulcer. However, in a phase II study, this kind of bias is not
UIICOIMON.

Combination chemotherapy with etoposide plus cisplatin or
etoposide plus cisplatin, alternating with cyclophospharmide,
doxorubicin and vincristine, had been considered as standard
chemotherapy for SCLC in North America and Japan. A Japa-
nese phase III trial JCOG 9511) demonstrated that treatment
with four cycles of irinotecan plus cisplatin every 4 weeks
yielded a highly significant improvement in survival in

ED-SCLC patients over standard etoposide plus cisplatin, with
less myelosuppression [6]. Based on the results of the JCOG
9511 ftrial, irinotecan plus cisplatin is considered to be the
reference chemotherapy arm for ED-SCLC in future trials in
Japan [23). The JCOG are preparing a phase III clinical trial
of amrubicin and cisplatin for previously untreated ED-SCLC
to compare combination therapy of irinotecan with cisplatin.
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