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and who were included in the safety analysis, in-
terstitial-lung-disease events developed in only 16
(2.6%), 3 of whom (0.5%) died.

In summary, this study shows that first-line
therapy with gefitinib as compared with catbo-
platin—paclitaxel prolongs progression-free surviv-
al, increases the objective response rate, and im-
proves quality of life among clinically selected
patients with non-small-cell lung cancer. The
presence of an EGFR mutation was a robust predic-
tor of improved progression-free sutvival with ge-
fitinib, as compared with carboplatin-paclitaxel,
and of the benefit of gefitinib with respect to the
objective response rate, indicating that patients in
whom an EGFR mutation has been identified will

benefit most from firstline therapy with gefitinib.
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Reasons for response differences seen
in the V15-32, INTEREST and IPASS trials

Nagahiro Saijo, Masahiro Takeuchl and Hideo Kunitoh

Abstract | The first phase lll study to assess the effect of gefitinlb and docetaxel on the survival of Japanese
patlents with non-small-cell lung cancer who recelved previous treatment with platinum doublets, the V15-32
trial, did not establish neninferlority of gefitinib over docetaxel in terms of the effect on overall survival,

despite the results showing a twofold higher response rate to gefitinib. The overall survival favored docetaxel
for the first 18 months and gefltinib thereafter. The INTEREST trial, which compared docetaxel and gefitinib,
demonstrated noninfetlority of gefitinib, and the survival curves were completely superimposed. In this trial,
patients had been recruited from 24 countries from Europe, Asla, and North and South Ametrica. Resuits ofthe
IPASS trial showed superior progression-free survival for gefitinib compared with the combination of carboplatin
and paclitaxel as first-line treatment In Aslan patie'nts who were nonsmokers and had adenocarcinoma
histology. In this Review, we discuss the reasons for the differences in the effects of moleoulartargeted drugs
and cytotoxic antineoplastic agents observed In these trials. We also highlight the magnitude of the antitumor
activity of these two different categories of drugs, and discuss how this could affect future clinical trlal design

and analysis.

Sallo, N. et al. Nat. Rev, Clin, Oncol, 8, 287-294 (2009); dot:40.1038/nrclinone.2009.37

Introduction

At present, the consensus opinion is that the efficacy
of lung cancer chemotherapy with cytotoxic agents has
reached a plateau, and it is difficult to expect superior
efficacy with any novel cytotoxic anticancer agents that
will become available in the near future. It is generally
believed that the results seen with different platinum
doublet regimens are of a similar magnitude, no matter
which combination is used. However, slight differences
were seen in results reported by the Eastern Cooperative
Oncology Group (ECOG) study,' Pour Arm Clinical
Study (FACS),? South Western Oncology Group (SWOG)
trial? and Tax 326 study.* In the ECOG trial, progression-
free survival seen with gemcitabine plus cisplatin was
better than in the other treatment arms that included
paclitaxel plus cisplatin, docetaxel plus cisplatin and
paclitaxel plus carboplatin.! In the FACS trial, the overall
survival rates observed for carboplatin plus paclitaxel
and cisplatin plus vinorelbine were inferior compared
with the gemcitabine plus cisplatin and irinotecan plus
cisplatin,? and overall survival of cisplatin plus docetaxel
was significantly better than that of cisplatin and vino-
relbine.? In everyday clinical practice, treatment arms
are selected taking into consideration factors such as the
toxicity profile and ease of use on an outpatient basis,
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The choices of treatment used in combination with radia-
tion therapy and surgery are based on consideration of
patient adherence to the drugs administered.

Clinical outcomes with EGFR Inhibitors

EGER is a member of the HER family, which consists of
four members: EGFR/HER1/erbB1, HER2/neu/erbB2,
HER3/erbB3, and HER4/etbB4,® Once the ligands bind
to the extracellular domain of EGFR proteins, the recep-
tors dimerize with other EGBR family members to form
homodimers or heterodimers, which induce phospho-
rylation of the tyrosine kinase EGFR and activation of
downstream signal pathways.® ERGR~tyrosine kinase
inhibitors (EGFR-TKIs) are molecular-targeted drugs
that, in general, target the ATP binding site of protein
kinases and show competitive inhibition, thereby pre-
venting correct functioning of the receptor in tumor
cells. Great advances are expected in the treatment of
non-small-cell lung cancer (NSCLC) when these agents
become available because they have demonstrated
impressive tumor shrinkage in patients with disease
refractory to platinum and taxane therapy even in phase I
clinical trials.”® It has been difficult to demonstrate any
survival benefit of these agents in the clinical setting>+
In phase III studies that compared erlotinib with placebo
as second-line and third-line chemotherapy, a survival
benefit in favor of erlotinib was demonstrated., In the
ISEL (Iressa Survival Evaluation in Lung Cancer) trial
that compared gefitinib with placebo in similar popula-
tions of patients, no survival advantage was seen with
gefitinib; however, significant prolongation of survival
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) Key polnts.

" = Many unexpected results were observed In the randomized, controlied trials

of EGFRtargeted tyrosine kinase Inhibitors (TKis)

» The nature and quantity of antitumor effects are different between cytotoxic
chemotherapy and moleculartargeted drugs

Sejection of patients is extremely important for future clinlcal trlals that test
EGFR-TKIs ’
. = Results from the IPASS trlal demonstrate that EGFR-TKIs provide superlor

progresslon-free survival compared with platinum-based doublet chemotherapy
In selected patlents with non-smallcell lung cancer, aspecially those with
mutated EGFR ’

Tahle 1. | Data from randomized, controlled trials of EGFR-TKIs for NSCLC treatment

Study EGFR-TKI agent Selection Difference In end
of patients polnts between
treatment and control
ISELS Gefitinlb vs ptacebo None . Negative
BR.21* Erlotinib vs placebo None Posltive
INTACT 442  Gefitinib vs combination = None Both negative
TALENT Erlotinib vs combination  None Both negative
& TRIBUTE®
‘y15-32 Gefitinib vs doostaxel  Japanese Nogatlve
INTEREST2  Gefitinlb vs docetaxel None Positive
H {PASS Gefitinib vs'carboplatin Adenccarcinoma,  Poslitive
. plus PTL Aslan, nonsmoking
WIT0G0203 Gefitinlb vs platimum Japanese Not avallable

doublet (consolldation)

“sDiscrepancios: BR.21 varsus TALENT & TRIBUTE; ISEl versus INTEREST, Abbreviations: NSOLC, non-smattcell

lung oancer; anpaogmxel,traswumabanq Iapatinib; TKI, lyrosine Kinase Inhibltor.

time was observed in Asian patients,'*!s Four large,
randomized, controlled trials of standard platinum-based
cheiotherapy (carboplatin plus paclitaxel or cisplatin
plus gemcitabine) with or without EGFR-TKIs yielded
negative results in patients with advanced NSCLC who
had not received previous chemotherapy.** In addition,
the SWOG trial showed that the intensification with gefi-
tinib after chemoradiotherapy in stage IIl NSCLC pro-
vided significantly poorer survival than in the control
group.”® As the reported response rates to EGFR-TKIs in
Westexn populations are <10%, this low percentage does
not reflect the prolongation of survival.

By contrast, gefitinib has been found to have out-
standing therapeutic effect in a phase II clinical trial
of Japanese patients, with reported response rates of
27.5%, median duration of response of 114 days, and
median survival time of 13,8 months.! Subsequent clini-
cal trials that included Asian populations showed higher
response rates and better survival rates associated with
this drug compared with placebo; 4! however, no such
benefit was seen in Western patients,'* A phase II trial
of gefitinib in nontreated, nonselected, Japanese patients
with NSCLC produced a similar response rate compared
to patients with previous therapy.*® Analysis of clinical
factors has demonstrated that Asian ethnicity, female

gender, adenocarcinoma histology and nonsmoking
status are favorable factors in relation to the efficacy of
BGER-TKIs. 5%

In 2004, the presence of activating mutations of EGFR
in tumor cells was reported to be extremely important
for achieving the antitumor effect of BGFR-TKIs.*"* In
patients with these EGFR mutations the response rate
to EGPR-TKIs is approximately 80%.%-* The response
duration ranged from 7.0 months to 10.7 months. The
frequency of EGFR mutations is higher in Asian popu-
lations (30-40%) compared with Western populations
(5-10%).% A higher frequency of these mutations in
Japanese populations was also shown to correlate with
the presence of favorable clinical factors such as adeno-
carcinoma, female gender and nonsmoking status,22%!
Some have suggested that other bjomarkers, such as
EGFR amplification status detected by fluorescent
in situ hybridization, could also be useful indicators of
the response to EGFR-TKIs; however, these biomarkers
are not reliable.2*? The problem with results obtained
using fluorescent in situ hybridization is that this tech-
nique might detect two genetic abnormalities, namely,
EGFR amplification and high polysomy. High polysomy
is usually not well-correlated with the presence of EGFR
mutations.’®-* In Japan, gefitinib has been approved
by the Ministry of Health, Welfare and Labour on the
basis of data from the IDEAL (phase I} study and data
from trials showing the survival benefit of gefitinib in
Japanese populations, '

Data from the V15-32 study of gefitinib

Two randomized, controlled trials conducted in Western
patients have reported the effects of docetaxel in patients
with previously treated NSCLC.%** Prolongation of sur-
vival was demonstrated in the docetaxel-treated groups
compared with groups given best supportive care or
treated with ifosfamide and/or vinorelbine. Docetaxel
was, therefore, established as the gold standard for second-
line chemotherapy in patients with NSCLC.**¢ No data,
however, compared the activities of docetaxel and placebo
in the second-line setting in Japan, On the basis of com-
parative studies of pemetrexed and docetaxel, pemetrexed
is now employed more frequently in the US for treating
patients with NSCLC in the second-line setting.” In Japan,
however, pemetrexed has not been approved for use in
patients with lung cancer because insufficient studies in
Japanese populations have been carried out, even though
a clinical phase Il study has been completed.” There has
also been a report describing the superiority of erlotinib
in prolonging the survival of previously treated patients
with NSCLC compated with best supportive care in the
second-line or third-line setting* This drug has just been
approved for treatment of lung cancer in Japan .

V'15-32 was an open-label, randomized phase Il study
that compared 250 mg gefitinib with 60 mg/m? doce-
taxel in Japanese patients with NSCLC and a history of
failure of one or two chemotherapy regimens (Figure 1).
The main putpose of this study was to demonstrate the
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noninferiority of gefitinib over docetaxel for overall sur-
vival in these patients, according to predefined criteria
(that is, upper threshold of the CI of the hazard ratio
[HR] less than 1.25). A total of 484 patients were accrued,
with 242 in each treatment arm; however, noninferiority
of gefitinib for overall survival could not be established
(HR 1.12; 95% CI 0.89-1.40), and no significant differ-
ence in overall survival was apparent between the two
treatment groups (P=0.330). A Cox regression analysis,
with adjustments for imbalances in the baseline charac-
teristics of the patients, ylelded an HR of 1.01 (95% CI of
0.80-1.27), P=0.914 (Table 2 and Figure 2).* Secondary
end points included progression-free survival, time-to-

treatment failure, response rate, and disease control rate.

These end points were evaluated in the patients who had
measurable target lesions at study entry. Gefitinib treat-
ment was associated with a significantly improved overall
response rate (22.5% versus 12.8%, P=0.009) and time-to-
treatment failure (HR 0.63; 95% CI 0,51-0.77, P<0.001),

No significant differences in progression-free survival
(HR 0.90; 95% CI 0.72-1,12, P=0,335) or disease control
rate (34% versus 33.2%, P=0.735) were seen between the

two treatment groups.* Since cessation of chemotherapy -

in those without disease progression was included as an
event for time-to-treatment failure, comparison of this
end point between docetaxel and gefitinib-treated patients
would not have much clinical relevance.

Additional analysis of V15-32
On behalf of the Drug Safety Policy Panel and PDA Safety
Investigation Committee, Takeuchi stated the following
on the basis of results of the V15-32 trial.% Firstly, the two
groups were well balanced and met the requirements of
randomization, which assured the comparability of the
groups. Secondly, the hazard ratios in two comparative
groups on Cox regression analysis should remain constant
regardless of the passage of time, In the current study, it
does not seem likely that this prerequisite was met; it is
difficult, therefore, to evaluate the therapeutic results from
the major outcome of the analysis, because the HRs were
assumed to be constant regardless of the passage of time,
"To understand how the therapeutic benefit in the gefi-
tinib group, compared with the docetaxel group, changed
in a time-dependent manner, Takeuchi conducted a retro-
spective, exploratory investigation of the effect at various
time intervals, using survival rate as the evaluation index.
In terms of the survival rate at an early stage of follow-up
(that is, less than 1 year) the CI for the therapeutic effect
indicated that docetaxel was superior to gefitinib. After
about 24 months, however, the results showed a tendency
for gefitinib to be superior to docetaxel. The CI was so
wide that it was difficult to conclude that gefitinib was
indeed superior to docetaxel at this stage (Figure 3).

interpretation of the results of V15-32

The V15-32 study was the flrst comparative, large-scale,
randomized trial conducted in previously treated patients
with NSCLC in Japan, It is highly noteworthy that 490

Gefitinib 250mg/daﬂy
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Figure 1 | Schematic diagram to show the randomizatlon scl
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randomized phase Ill V15-32 trlal, Abbreviations: NSCLC, non-small-cell lung
cancer; PFS, progresslon-ree survival; TTF time-to-treatment fallure, Data courtesy

of AstraZeneca.

patients were recruited within a period of about 2.5 years
and accurate results were obtained. The median survival
rates for docetaxel and gefitinib were 11.5 and 14.0 months,
respectively. Despite the problems related to selection of
patients, the results showed the high level of medical care
in Japan, The initial hypothesis of noninferiority of gefi-
tinib was not established, This finding implies that there
might be a high probability of gefitinib being inferior to
docetaxel for treating patients with NSCLC in the second-
line setting. Docetaxel, therefore, remains the drug of
first choice in these patients, As subset analyses could not
identify subgroups of patients in whom gefitinib yielded
better outcomes than docetaxel, a ‘docetaxel-first’ policy
should be employed even in patients with a favorable risk
profile (that is, females, adenocarcinoma histology and
never-smokers). The response rates of patients to gefi-
tinib were greater than 20%, and almost double that seen
with docetaxel. Although the study was small, some of
the patients treated with gefitinib have shown prolonged
progression-free survival, and the survival curve of the
gefitinib group crossed over the survival curve for
the docetaxel group 18 months after treatment injtiation.*
"These results strongly suggest that gefitinib could be bene-
ficial in a subset of docetaxel-resistant and docetaxel-
intolerant patients. The results of the primary analysis
of gefitinib versus docetaxel have neither confirmed nor
refuted these effects of gefitinib,#! For the first 18 months
after initiation of treatment, the survival rate was better
in the docetaxel group than in the gefitinib group; the
reasons for this finding may be hypothesized as follows:
first, gefitinib might promote tumor proliferation; second,
gefitinib might exert potent toxicity in some patients; and
third, the antitumor activity of docetaxel might be superior
in the overall population of patients, It is likely that the
third reason could explain the better survival rate of
the docetaxel group, and the late benefit of gefitinib would
not have been expected if the first and second reasons are
likely. One could speculate that docetaxel, a cytotoxic
agent, would have some effect against the vast majority
of the tumors, while gefitinib, a targeted agent, might be
totally ineffective in patients not expressing the target,
The differences in survival curves in the initial phase of
follow-up might have reflected the effect of these ‘rela-
tively resistant’ cases. Many patients, particularly from
the docetaxel group, wereactually crossed over to receive the
other treatment, This made interpretation of the survival
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Table 2 |'0verall_ survival data (intentto-treat analysls) from the V25-32 study

Study outcomes Gefitinib Docetaxel
Nurmber of patients . 245 244 . :
Number of events 156 150
; Medlan (range) survival time 11.5 {9.8-14.0) 14.0 {11.7-16.5)
: (mpnths}
4-year survival (%) 48 54
Response rate (%) 225 . 12.8

sHazard ratlo 1,12 (95% Cl 0.89-4.40; P=0.330), Noninferlority could not be demonstrated.
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0,76
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Figure 2 | Table showing the overall survival data for patlents treated in the
randomlzed phase Il V45-32 trial. Data courtesy of AstraZeneoa.

results even more difficult. The decision to treat patients
in the docetaxel arm with gefitinib as a post-protocol
therapy was probably on the basis of clinical information
available; that is, patients with clinical features known to
be favorable for the effect of gefitinib were selected, This
selection criterion might have offset the survival benefit
of gefitinib in the later phase of follow-up.®

On 1 Pebruary 2007, the Ministey of Health, Labour and
Welfare examined the results of the V15-32 trial presented
to the Drug Safety Policy Panel, Safety Policy Investigation
Committee, and Second Food and Drug Advisory Board
0f2006. The results of this meeting were published,* Fitst,
the safety policy on interstitial pneumonia described
in the package insert concerning the adverse events of
gefitinib is to be continued. Second, there is no evidence
to support the preference of gefitinib over docetaxel for
second-line or third-line treatment, Third, to evaluate the
clinical efficacy of gefitinib, the difference in the survival
curves in the V15-32 study should be analyzed in detail
and detailed subset analyses must be conducted. Forth,
clinical factors that might affect the drug effects, and the
effect of EGFR mutations on drug responsiveness, must
be evaluated. :

Results of the INTEREST tiial

The INTEREST trial was a randomized, open-label,
parallel-group, phase III trial of gefitinib versus docetaxel
in patients with locally advanced or metastatic and/or
recurrent NSCLC with a previous history of platinum-
based chemotherapy.* The phase Il study enrolled 1,466
patients from 149 centers in 24 countries. The primary
end point was overall survival, The overall survival and
1-year survival rates were 7.6 months and 23%, respec-
tively, in the gefitinib group. The corresponding survival
rates were 8.0 months and 34%, respectively, in the doce-
taxel group, No significant differences in the outcomes
between the two treatment arms were noted, The study
demonstrated the noninferiority of gefitinib compared
with docetaxel, Gefitinib was better tolerated, and the total
outcome index of quality of life also favored gefitinib. On
the basis of these data, AstraZeneca submitted a market-
ing authorization application to the Buropean Medicines
Agency for gefitinib as an agent for patients with locally
advanced or metastatic NSCLC with a previous history
of treatment with platinum-containing regimens. It is not
known why the INTEREST trial demonstrated positive
results, because the response rate to gefitinib is lower in
Western patients compared with Japanese patients. The
adjusted HR of gefitinib versus docetaxel in the V15-32
study was 1,01, which was almost identical to that in the
INTEREST trial (HR=1.02). This finding suggests that

. the efficacy of gefitinib was similar to that of docetaxel.

Asian patients treated with docetaxel had a better
outcome than Asian patients treated with gefitinib in the
INTEREST trial. By contrast, Asian patients did not derive
abenefit in the placebo arm in the ISEL trial. Since EGFR
mutation was associated with better response to docetaxel
in the INTEREST trial, itis possible that docetazel worked
better in the Astan patients, offsetting gefitinib efficacy
in the comparisons and improving the overall outcomes of
the Asian subset in the INTEREST and V15-32 studies,

Differences between TKls and cytotoxic agents
Comparison of cytotoxic agents and molecular-targeted
therapeutic drugs reveals that although the former show
broader anticancer spectra, their maximal therapeutic
quality in responders might be inferior compared with
that of molecular-targeted therapeutic agents, Molecular-
targeted agents can show narrow antitumor spectra but
they can produce a profound effect. In general, the potency
of the antitumor effect of the conventional cytotoxic agents
is likely to be greater when clinical trials are conducted
on large numbers of patients. Molecular-targeted agents
exhibit antitumor activity only in those cells that possess
the relevant molecular target, hence the effects of these
drugs on overall tumor volume reduction would be lower
than that of the conventional cytotoxic agents, even when
both exert the same response rate,

Thus, the survival rate of patients treated with the
molecular-targeted agents might not improve, even if
the response rate is twice that of the conventional cyto-
toxic agents. The results of the V15-32 study indicate
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this possibility. Waterfall plot figures have been used fre-
quently for evaluation of the antiturnor activities of drugs.
The rates of variability in the responses of the tumors of
each patient are plotted. If the value is positive the tumor
is judged to have increased in size, and if the value is
negative the tumor is judged to have reduced in size, The
number of patients experiencing even the slightest tumor
reduction is often expressed as a percentage, Waterfall
plots have been suggested to be suitable for evaluation
of the effects of cytotoxic antineoplastic agents against
malignant tumors because they suppress tumor growth
regardless of the molecular target of each agent. RECIST
(Response Evaluation Criteria in Solid Tumors), com-
monly used all over the world for drug evaluation, have
been introduced because it is impossible to measure the
size of each tumor accurately, It would be unreasonable to
expect highly reliable results from Waterfall plots, as it is
not possible to measure tumor size accurately, These plots
perhaps suffer from over or underestimation of the etfects
of drugs. There are occasional reports of analysis of the
effects of molecular-targeted agents by the use of Waterfall
plots, It has been suggested that cases demonstrating
reduction of tumor size can be clearly separated from
those not showing a size reduction in the evaluation of
the antitumor effects of molecular-targeted drugs, because
molecular-targeted drugs are effective only against tumors
with expression of the molecular target (Figure 4). If we
view the results of V15-32 with this information in mind,
it is probable that the magnitude of the antitumor activity
of docetaxel overall would be greater than that of gefitinib,
which shows significant effect only in a small number
or specific subsets of patients. In particular, it would be
anticipated that differences in the antitumor activities
between conventional cytotoxic agents and molecular-
targeted agents would be marked in those patients who
do not express the molecular targets.

Patlents that may benefit from gefitinib

The high degree of sensitivity to gefitinib of NSCLCs
that harbor EGFR mutations has been demonstrated in
a prospective phase II study: the response rate to gefi-
tinib was about 80%, and both progression-free survival
and overall survival were prolonged.*** NSCLC with
EGFR mutations has also been suggested to be highly
sensitive to cytotoxic antineoplastic agents, and it would
be necessary to establish the superiority of gefitinib
through comparative studies in this group of patients.
It is unknown whether gefitinib should be the preferred
drug in patients with tumors carrying EGFR mutations.
According to a report from the National Cancer Center
Central Hospital in Japan, the efficacy rates of gefitinib in
those with EGFR mutations is 82% compared with only
11% in those without such mutations. Thus, the decision
to employ gefitinib on the basis of the presence of EGFR
mutations in the tumors would be incorrect—possibly in
as many as 10-20% of the patients,?® Moreover, determi-
nation of the presence of EGFR mutations is possible in
only 25% of patients with advanced lung cancer, which
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Flgure 3 | Retrospective analysis of the survival data from the randomized phase
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poses a problem in selecting the most appropriate treat-
ment.® The problem could be resolved if the methodology
for the detection of EGER mutations could be improved.
It is known that progression-free survival and overall
survival end points are favorable among patients who
are Asian, are female, have adenocarcinoma histology
and are nonsmokers, but the number of patients who
meet all of these criteria is limited, Purthermore, when
a group of patients who meet at least one of these cri-
teria is selected, the incidence of false-positive and false-
negative responses will increase, The results of the V15-32
study suggest that gefitinib should be administered as the
drug of fixst choice only to patients with clear-cut targets,
but currently there are no methods to distinguish these
patients in  reliable manner.

Results of the IPASS trial

IPASS (IRESSA Pan Asia Study) was a phase III study
designed to compare oral gefitinib monotherapy with
intravenous carboplatin and paclitaxel chemotherapy
as first-line treatment in chemotherapy-naive Asian
patients with advanced NSCLC.*® The eligibility criteria
were: age =18 years, life expectancy 212 weeks, adeno-
carcinoma histology, never-smokers or light ex-smokers,
performance status 0-2, stage IIIB/IV, and presence
of measurable disease, A total of 1,217 patients were
recruited between March 2006 and October 2007 from
nine Asian countries, including China, Japan, Thailand,
Taiwan, Indonesia, Malaysia, Philippines, Hong Kong
and Singapore. Patients were randomly assigned to
receive either 250 mg daily gefitinib (n=609) or carbo-
platin (AUC 5 or 6) and paclitaxel (200 mg/m?) (n=608),
The primary end point was noninferiority of these two
arms for progression-free survival, The secondary end
points were overall survival, objective response rate,
quality of life, symptamatic improvement, and toxicity.
Association of the efficacy with EGFR biomarkers was
also analyzed as an exploratory end point. The study
exceeded its primary end point and demonstrated the
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Figure 4 | Waterfall plots showing the differences in the effeot of cytotoxic drugs and
moleculartarget drugs on tumor size. Abbreviations: CR, complete response; NC, no
change; PD, progresslve disease; PR, partial response; SD, standard deviation.

Permlsslon obtained from Takeuch! © Takeuchi, M. J. Lung Cancer 7, 1-8 (2007)

superiority of gefitinib over carboplatin and paclitaxel,
in terms of progression-free survival, in the first-line
setting, ‘The risk of overall progression was reduced by
26% in gefitinib-treated patlents compared with those
who were administered chemotherapy.s

Interestingly, the treatment effect was not constant
over time, The progression-free survival curves crossed
at 6 months, favoring carboplatin and paclitaxel during the
first 6 months and gefitinib thereafter. This evidence sug-
gested there were two different populations of patients with
regard to response to the chemotherapy doublet and gefi-
tinib. In exploratory biomarker analyses, the progression-
free survival was longer for patients with EGFR mutations
who received gefitinib, compared to chemotherapy. By
contrast, progression-free survival was longer for those
in the carboplatin and paclitaxel arm than the gefitinib
arm in patients with wild-type BGFR. A similar trend was
observed in the exploratory analyses based on the EGFR
copy number status. The target population in the IPASS
trials was selected on the basis of clinical characteristics,

such as presence or absence of adenocarcinoma histo-
logy and smoking history. About 60% of the patients had
EGFR mutations in the tumor cells, In the 40% of patients
without EGFR mutations, gefitinib showed no beneficial
effect, whereas chemotherapy was effective, This is why
the progression-free survival curves in the IPASS study
crossed at 6 months after the start of treatment. The
response rate to both gefitinib and chemotherapy was
higher in those with EGFR mutations compared with those
without such mutations; however, gefitinib had a greater
beneficial effect than chemotherapy in patients with EGFR
mutations. Another important finding of the IPASS trial
was the extremely low response rate to gefitinib in patients
with wild-type EGFR. The method used for the detection
of these mutations was very sensitive, namely the scorpion
ARMS method, so that all the mutation-positive patients
could be identified. The overall survival data from the
IPASS trial are awaited; however, the results of the IPASS
trial have demonstrated that molecular-targeted drugs are
effective only against tumors with the relevant molecu-
lar target, that is, EGFR mutations. Conversely; cytotoxic
drugs have antitumor activity against tumors regardless of
the presence or absence of EGFR mutstions.

Lessons learned from EGFR-TKI data

Gefitinib has shown dramatic antitumor activity in phase I
and Il trlals. As second-line treatment for Japanese patients
with NSCLC, it produced response rates of almost 30%.
In a placebo-controlled, comparative trial (ISEL)! the
effect of gefitinib as second-line and third-line treatment
for NSCLC in prolonging survival was proven among
Asians, as demonstrated by the high response rates in the
predefined subgroup analysis, By contrast, in non-Asians
with low response rates, the survival curves of those treated
with gefitinib versus no treatment were almost entirely
superimposed. Paradoxically, in the BR-21 trial, the overall
survival of patients treated with the EGFR-TKI, erlotinib,
was significantly better than that of patients adminis-
tered placebo, despite the low response rate.*” In the
subset analysis of BR-21, the efficacy of erlotinib in terms
of survival benefit was reported to be observed in male
patients or those with squamous histology, although these
factors were associated with lower response rate. One
could speculate that erlotinib might be effective in patients
with wild-type EGFR tumors, although not to the extent to
achieve major shrinkage of the tumor. If 5o, erlotinib could
be regarded as a ‘less-targeted drug’ than gefitinib, since
its efficacy is less affected by the target status of the tumor.
Dosing strategies of gefitinib (administered at a third of
the maximum tolerated dose) and erlotinib (adminis-
tered at the maximum tolerated dose) are different, which
could partly account for the discrepancy. This explanation
should be tested in future clinical trials.

Four large, randomized trials, namely Intact 1 and 2,
Talent, and Tribute, that compared the effect of a plati-
num doublet regimen with or without gefitinib or erlo-
tinib yielded negative survival results, probably because of
the limited effect of gefitinib or erlotinib.>-** The patients
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accrued to these trials were not selected according to their
BGFR mutational status or EGFR histology, smoking and
gender status, Another reason might be a competitive cell-
cycle effect of anticancer agents and molecular-targeted
drugs. Two randomized, controlled trials, namely V15-32
and INTEREST, that compared gefitinib with docetaxel
for second-line or third-line treatment NSCLC have been
reported.#4 Although theV15-32 study did not demon-
strate the noninferiority of gefitinib, the INTEREST trial
established the noninferlority of this agent despite the
low response rate observed in Western patients. It has
long been believed that response is a good surrogate for
progression-free survival or overall survival. The results
of the V15-32 study do not support this hypothesis,
and this finding poses a challenge when comparing the
effect of molecular-targeted agents with that of cytotoxic
antineoplastic agents on the basis of end points such as
progression-free survival and overall survival,

The high response rate in the IPASS trial reflectéd the
good progression-free survival for those treated with
gefitinib, However, the progression-free survival curves
crossed after 6 months, which suggests the existence
of two different populations of patients with different
effects of molecular-targeted drugs between the two
groups. The IPASS trial was a clinical trial in a partially
selected population of patients, which suggests the need
for more-accurate selection of patients in future clini-
cal trials, Nevertheless, results of the IPASS trial will
have some influence on the intexpretation of results of
ongoing clinical trials. Comparative trials of gefitiniband
platinum-based doublets for patients with advanced and/
or recurrent disease who harbor EGFR mutations will
need to be modified as it might be difficult to obtain
informed consent from these populations, owing to the
finding that progression-free survival is significantly
longer in patients treated with gefitinib than in those
receiving platinum-based chemotherapy.

Another issue relates to the antitumor activity of cyto-
toxic drugs against tumors with EGFR mutations. In
the V15-32 trial, progression-free survival was better in
patients with EGFR mutations who were treated with either
gefitinib or chemotherapy. In the IPASS trial, progression-
free survival in those who received gefitinib was quite
different between patients with and without EGFR muta-
tions. Conversely, progression-free survival tended to be
better in patients with EGFR mutations than in those
without such mutations who were administered platinum-
based chemotherapy, although this difference was not
significant despite the response rate to platinum-based

4.  Schiiler, J. H. et al. Comparlson of four 3.
chemotherapy regimens for advanced
non-smalloell lung cancer. N. Engl. J, Med,
348, 92-98 {2002).

2. Ohs,Y. etal Randomized phase lil study of
cisplatin plus Irinotecan versus carboplatin plus
paclitaxel, cisplatin plus gemeltabine, and 4.
clsplatin plus vinorelbine for advanced
non-small-cell lung cancer: FourArm Cooperative

Kelly, K. et al. Randomized phase lil trial of
paclitaxel plus carboplatin versus vinorelbine
plus clsplatin In the treatment of patients with 5.
advanced non-small-cell lung cancer: a

Southwest Oncology Group trial. J, Clin. Oncol,

49, 3210-3218 (2001). 8.
Fossella, F et al, Randomized, multinational,
phase lii study of docetaxel plus platinum
combinations versus vinorelbine plus clsplatin

chemotherapy being significantly higher in patients with
EGFR mutations. The presence of EGFR mutations in
the tumor is a predictive factor of response not only to
EGER-TKIs, but also to platinum-based chemotherapy.
Thus, the role of EGER mutations as a predictive factor
of progression-free survival and overall survival remains
unclear in patients treated with platinum-based chemo-
therapy. Although many randomized trials of EGFR-TKIs
in unselected patients with NSCLC have been reported,
the results ate varied and it is quite difficult to interpret the
outcomes of these clinical trials.#-

Conclusions

" The results of several randomized, controlled trials of

targeted agents and cytotoxic therapies in patients with
advanced NSCLC have produced confusing results,
perhaps because of the following reasons. First, the modes
of action of cytotoxic drugs and molecular-targeted drugs
are different, although the differences remain to be pre-
clsely elucidated. Second, the majority of clinical trlals have
been conducted in unselected populations, The IPASS trial
was conducted in a partially selected population; however,
the additional analysis on the basis of EGFR mutations
clearlyidentified the target populations that show response
to BGFR-TKI and cytotoxic chemotherapy. Third, although
biomarker studies are extremely important, the majority
of biomarkers have not been validated and the techniques
to assess the EGER target have not been fully optimized.
Data from classical biomarker studies might not be the
best data to draw conclusions from because these studies
were conducted without selecting patients on the basis of
favorable profiles. For the field of personalized medicine
with the use of targeted and cytotoxic agents to advance,
the scientific and clinical significance of biomarkers should
be analyzed more extensively,
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Objective: The aim of this study was to determine the maximum-tolerated dose (MTD) and the
recommended dose of combination chemotherapy with gemcitabine (GEM) and carboplatin
(CBDCA) in non-small cell lung cancer (NSCLC) patients with a performance status (PS) of 2.
Methods: Chemotherapy-naive NSCLC patients with PS 2 were enrolled. Chemotherapy
consisted of an escalated dose of GEM on days 1 and 8 and CBDCA on day 1 every 3 weeks.
Patients were scheduled to receive GEM (mg/m?)/CBDCA (area under the curve: AUC) at four
dose levels: 800/4 (level 1), 1000/4 (level 2), 1000/4.5 (level 3) and 1000/5 (level 4), respect-
ively.

Results: Belween February 2004 and August 2006, 13 patients were enrolled in this study.
Dose-limiting toxicities (DLTs) were thrombocytopenia, febrile neutropenia and hyponatremia.
DLTs were observed in two of six patients at dose level 1 and in three of six patients at dose
level 2. Dose level 2 was thus determined to be the MTD. Among 12 evaluabie patients,
7 patients had stable diseases and 5 patients had progressive diseases, and the median
survival time was 3.8 months.

Conclusions: The MTD and the recommended dose for Phase Il studies of this regimen were
determined 1o be GEM 1000 mg/m? and CBDCA AUC of 4. Additional objective measures are

needed to evaluate patients’ risk and bensfit in future clinical trials for PS 2 patients.

Key words: non-small cell lung cancer — performance status 2 — gemcitabine — carboplatin —

Phase I

INTRODUCTION

Platinum-based combination chemotherapy has been shown
to improve survival and quality-of-life (QOL) in patients
with advanced non-small cell lung cancer (NSCLC) (1,2). In
the 1990s, new chemotherapeutic agents, such as gemcita-
bine (GEM), vinorelbine, docetaxel, paclitaxel (PTX) and
irinotecan, were developed. Currently, platinum-based che-
motherapy employing these new agents is accepted as the
standard chemotherapy worldwide (3,4). In addition, a
meta-analysis demonstrated significant longer progression-
free survival of GEM and platinum combination compared
with other new agents and platinum combinations (5). Thus,

For reprints and all correspondence: Young Hak Kim, Department of
Respiratory Medicine, Kyoto University Hospital, 54 Shogoin-Kawaharacho,
sakyo-ku, Kyoto 606-8507, Japan. E-mail: ckim@kuhp.kyoto-u.ac.jp

combination chemotherapy with GEM and platinum is now
considered as one of the most active regimens for advanced
NSCLC.

Like in other types of cancers, performance status (PS)
has been shown to be one of the most important prognostic
factors for survival in advanced NSCLC (6-8). Patients with
impaired PS generally have lower response rate and shorter
survival in spite of high risk for severe toxicities (9,10).
Historically, clinical trials have excluded patients with
Eastern Cooperative Oncology Group (ECOG) PS of 2 or
worse. To date, it has not been fully elucidated whether
platinum-based combination chemotherapy is feasible and
effective in patients with PS 2.

Carboplatin (CBDCA), an analog of cisplatin (CDDP),
has lower nephro- and gastrointestinal toxicity and has been
widely used as a substitution of CDDP. Several randomized

& The Author (2009). Published by Oxford University Press. All rights reserved.,
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trials have shown the equivalence between GEM + CBDCA
(GC) and GEM + CDDP (GP) in terms of response rate and
survival (11,12). In those trials, toxicities, such as emesis,
nephropathy and neuropathy were significantly mild in GC.
Although recent meta-analysis disclosed slightly but signifi-
cant survival advantage of CDDP (13,14), GC can be one of
the treatment options, especially for patients who are not
suitable to receive CDDP. In a randomized Phase IIT trial
comparing GC with vinblastine + CDDP, GC showed better
response rate and survival, and toxicities were similar
between the two arms (15). Although 70% of all enrolled
patients in the study had PS 2, overall response rate and
median survival time (MST) were 27% and 11.6 months in
GC arm. These survival data were comparable to those in
patients with PS 0 or | who treated with platinum-based
chemotherapy.

These results suggest the potential benefit of GC in
patients with PS 2; however, the optimal dose of GC has not
been investigated in patients with impaired PS, Therefore,
we conducted a Phase 1 study to determine the maximum-
tolerated dose (MTD) and the recoramended dose for Phase
1l studies of GC in advanced NSCLC patients with PS 2.

PATIENTS AND METHODS
ELiciBiLiry

Patients with histologically or cytologically proven advanced
NSCLC were eligible for the study. Each patient was
required to meet the following criteria: (i) clinical stage 111B
or 1V: (ii) ECOG PS of 2; (iii) aged 2075 years; (iv) mea-
surable lesion; (v) no prior chemotherapy; (vi) adequate
hematological function (white blood cell >3500/mm ,
hemoglobin >9.5 g/dl and platelets >100 000/mm?); (vii)
adequate hepatic and renal function (total bilirubin <1.5 mg/
dl, AST and ALT<100 U/l and creatinine <1.5 mg/dl);
(viii) Pa0, >60 mmHg; and (ix) written informed consent.
Patients with active concomitant malignancy, radiologically
apparent interstitial pneumonia or pulmonary fibrosis,
serious concurrent iliness (e.g. uncontrolled diabetes melli-
tus, hypertension, angina pectoris, myocardial infarction
within 3 months after onset or severe infection), history
of severe drug allergy or pregnant/lactating women
were excluded. The study protocol was approved by the
institutional review board of the National Cancer Center.

TREATMENT SCHEDULE

This was a Phase [, dose-escalation study planned for GEM
on days 1 and 8 and CBDCA on day 1 of a 21-day course.
The initial dose level of GEM was 800 mg/m” and CBDCA
was an area under the concentration—time curve (AUC) of
4 mg min/ml. The actual dose of CBDCA was calculated
pased on Cockeroft—Gault equation (16) and Calvert
formula (17) every course. CBDCA was infused over
60 min, and 60 min after the completion of CBDCA

Jpn J Clin Oncol 2009;39(9) 577

infusion, GEM was administered over 30 min. Prophylactic
administration of granulocyte colony-stimulating factor
(G-CSF) was not permitted. Administration of G-CSF was
permitted for patients with grade 4 neutropenia and/or leuko-
penia and grade 3 febrile neutropenia. The administration of
GEM was omitted on day 8 if patients met one of the fol-
lowing criteria: white blood cell <2000/mm°, neutrophil
<1000/mm?, platelets <50 000/mm’ and PS >3 No dose
modification of GEM was permitted on day 8. If dose-
limiting toxicity (DLT) was observed, the dose of each drug
was reduced to 80% in the next course of chemotherapy.
Treatment was to be performed for at least two courses,
unless unacceptable toxicity or disease progression occurred.

The DLT was defined as follows: grade 4 thrombocy-
topenia, grade 3 or grade 4 febrile neutropenia, grade 3
non-hematological toxicity (except for nausea/vomiting
and alopecia) and omission of the treatment on day
8. Dosc-escalation schedule is shown in Table 1. Initially,
three patients were treated at each dose level. If DLT was
not observed in any of three patients, dose escalation was
made. 1f DLT was observed in one or two of three patients,
an additional three patients were entered in the same dose
level. If DLT was observed in three or more of six patients
or all of the initial three patients, we considered that the
dose was the MTD. If DLT was observed in one or two of
six patients, dose escalation was also made. Dose escalation
was decided by the toxic data only in the first course of
chemotherapy.

BASELINE AND TREATMENT ASSESSMENT

Pre-treatment evaluation consisted of complete medical
history and physical examination, complete blood cell
counts, blood chemistry studies, electrocardiograph, arterial
blood gas analysis, chest radiography, computed tomography
(CT) of the chest, CT or ultrasound study of the abdomen,
CT or magnetic resonance imaging of the brain, and bone
scintigraphy. Complete blood cell counts, blood chemistry
studies and chest radiography were repeated every week.
Creatinine clearance was estimated by the Cockeroft—Gault
equation every course. Tumor response was assessed with the
Response Evaluation Criteria in Solid Tumor (RECIST) cri-
teria (18). Toxicity was evaluated according to the National
Cancer [nstitute-Common Toxicity Criteria {version 2.0).

Table 1. Dosc-cscalation schicdule

Dose level  Gemcitabine {mg/m®)  Carboplatin (AUC)  No. of pationts

1 800 4 36
2 1000 4 3-6
3 1000 4.5 3-6
4 1000 5 3-6

AUC, area under the curve.
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RESULTS
PATIENT CHARACTERISTICS

Between February 2004 and August 2006, 13 patients were
earolled in this study. However, one patient was excluded
from the analysis because of the error in dose calculation.
Table 2 shows the characteristics of 12 evaluable patients.
Eleven patients were male and one was female. The median
age of the patients was 68 years (range, 51—72 years). There
were five adenocarcinomas, four squamous cell carcinomas,
two large cell carcinomas and one pleomorphic carcinoma,
Stage I1IB and 1V patienis were five and six, respectively,
and one patient was a relapse after surgical resection.

DosE ESCALATION

At the dose level 1, DLT was observed in two of the first
three patients: one experienced grade 3 hyponatremia and the
other experienced grade 3 febrile neutropenia. Thereafter, we
amended the protocol, and grade 3 hyponatremia was
excluded from DLT criteria after that. Another three patients
were treated at the same dose. Since these patients did not
show any additional DLT, the dosage was then escalated to
the next step. At the dose level 2, DLT was observed in two
of the first three patients: one experienced grade 3 nausea/
vomiting and omission on day 8 and the other experienced
grade 3 febrile neutropenia and anorexia. Therefore, another
three patients were assigned to receive the treatment at the
same dose. Out of those three patients, one patient developed
grade 4 febrile neutropenia and grade 3 anorexia. Thus, DLT
was observed in three of six patients at the dose Jevel 2. As a

Table 2, Characteristics of evaluable patients (n = 12)

Characteristics No. of patients

Gender
Male 1
Female i

Age (years)

Median 68

Range 51-72
Histology

Adenocarcinoma 5

Squamous ceil carcinoma 4

Large cell carcinoma 2

Plcomorphic carcinoma i
Stage

mB 5

v 6

Relapse after surgery {

result, the dose level 2 (GEM, 1000 mg/m? and CBDCA,
AUC of 4) was determined to be the MTD,

Toxicity

The worst grades for each patient in the first cycle are listed
in Table 3. Grade 3/4 leukopenia or neutropenia was
observed in one patient at level 1 and two patients at level
2. Febrile neutropenia was observed in one patient at level 1
and two patients at level 2. Two patients had grade 3/4
anemia at level 1 and one patient required red blood cell
transfusion. No grade 3/4 anemia occurred at level
2. Thrombocytopenia was the principal toxicity of this com-
bination chemotherapy. At level 1, grade 3/4 thrombocytope-
nias were observed in three patients, and two patients
received platelet transfusion. At level 2, two patients experi-
enced grade 3/4 thrombocytopenia requiring no platelet
transfusions. Non-hematologic toxicities were generally mild
at level 1, however, one patient experienced grade 3 nausea/

‘Table 3. Toxicities during the first cycle

NCI-CTC grade Level | (n=6) Level 2 (0= 6)
G2 G3/4 Gif2 G3/4

Hematologie
Leukopenia 172 0/1 211 210
Neuiropenia 11 ] 11 2/0
Febrile neutropenia /0 140 0/0 171
Ancmia 173 171 2/3 0/0
Thrombocylopenia 12 211 171 4/0
Transaminasc 210 0/0 4/2 0/0
Bilirubin 0/0 0/0 0/0 10
Creatinine 00 0/0 0/0 0/0
Hyponatremia 4/0 2/0 510 0/0

Non-hematologic
Nausca/vomiting 2/0 0/0 371 170
Anorexia 4/1 0/0 2/ 3/0
Fatiguc 10 0/0 12 10
Diarthea 0/0 0/0 2/0 0/0
Constipation 0/0 010 0/1 0/0
-Mucositis 0/0 0/0 0/0 0/0
Prcumonitis 0/0 0/0 0/0 0/0
Infection 0/0 0/0 00 00
Skin rash 10 0/0 1/0 0/0

Omission on day 8 0 1

No. of patients with DLT 2 3

NCI-CTC, National Cancer Institute-Common Toxicity Criteria; DLT,
dosc-limiting toxicity.

~ 131~



vomiting and omission of day 8 at level 2. This patient also
presented grade 3 hyperbilirubinemia suspected to be
drug-induced hepatitis, and died 16 days after the start of the
treatment. The worst value of his laboratory data was
6.6 mg/dl in total bilirubin on day 12, 40 TU/L in AST on day
7 and 103 TU/l in ALT on day 7. He had a past history of
drug-induced hepatitis related to aspirin. The excluded
patient was administered GEM at 800 mg/body. Despite the
dose was approximately two-thirds of the planned dose, he
experienced grade 3 nausea/vomiting and the treatment was
discontinued. The median number of administered cycle was
1. The actual administered cycles were one in seven patients,
two in one patient, three in two patients and four in two
paticnts. The reasons for the discontinuation in seven
patients who terminated the treatment at one cycle were tox-
icity for three patients, patient refusal for two patients, treat-
ment delay for one patient and both toxicity and disease
progression was for one patient,

ANTI-TUMOR ACTWVITY

There were seven stable diseases and five progressive dis-
eases (PD). No partial or complete response was observed
(Table 4). Four patients received sccond-line chemotherapy
after GC; docetaxel for two patients and gefitinib for two
patients. One patient received gefitinib experienced partial
response; however, remaining three patients had PD also in
the second-line treatment. The MST was 3.8 months (Fig. 1).

DISCUSSION

This is the first PS 2-specific Phase I study of GC in
Japanese patients, and the MTD and recommended
dose were determined to be GEM 1000 mg/m? and CBDCA
AUC of 4.

The recommended dose of CBDCA was lower than other
studies conducted in the USA (19,20). With respect to the
dose of CBDCA, the method of measuring serum creatinine
values is critical. In Japan, most institutions use the enzy-
matic method, whereas the Jaffe method remains the main-
stream in the USA (21). According to the study comparing
these two methods, serum creatinine values are higher in the
Jaffe method than in the enzymatic method by ~0.2 mg/dl
{21). Therefore, at the same AUC, higher CBDCA dose is

Table 4. Drug delivery and anti-tumar cfficacy

CR PR SD PD
1 6 1(1-4) 0 0 4 2
2 6 2(1-4) 6 0 3 3

CR, complete response; PR, partial rosponse; SD, stable discases: P
progressive diseases.
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Figure 1. Kaplan. Mcier curve of overall survival, Median overall survival
time was 3.8 months.

administered in Japan than in the USA. tncidentally, based
on the Calvert formula, a difference of 0.2 mg/di of creati-
nine leads to the difference of AUC =1, In short, the
AUC = 4 in Japan roughly corresponds to the AUC=51in
the USA. For global clinical trials, the difference of methods
for measurement of laboratory data also should be paid
attention to.

PS is one of the most powerful and reliable prognostic
factors in advanced NSCLC (6--8), and a worsc PS is
characterized by lower response rate to chemotherapy and
shorter survival (9,10). Mcdian survival of patients with PS
2 is substantially shorter than that of patients with PS 0 or
1. Morcover, patients with PS 2 are at higher risk for severe
toxicity than those with belter PS. According to the
population-based surveys, up to 30-40% of all advanced
NSCLC is characterized PS 2 {(22,23). Namely, patients with
PS 2 constitute a distinctive, non-trivial subgroup in
NSCLC. However, little attention has been paid to this
special patient population until recently,

The guidelines from the American Society of Clinical
Oncology support the single use of third-generation
non-platinum agents for patients with PS 2 (24). This
recommendation is mainly based on the results of Phase Iil
trials comparing single-agent chemotherapy with best sup-
portive care alone, in which good tolerability and significant
surviva) benefit or improvement of QOL with single-agent
chemotherapy have been demonstrated (25-28). However,
PS 2 paticnts accounted for a small proportion of patients in
those trials and any conclusive evidence cannot be drawn for
the treatment of patients with PS 2. At present, available
data from PS 2-specific clinical trials are quite limited. In
this context, no consensus has been developed on the stan-
dard chemotherapy in patients with PS 2,

The role of adding platinum to third-generation single
agents is still unclear. Recently, the Norwegian Lung Cancer
Study Group reported the results of a retrospective study that
compared the outcome of patients with PS 2 to that of
patients with PS 0 or 1 who had participated in randomized
trials comparing two third-gencration, CBDCA-based
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regimens (29). According to the retrospective study, although
MST of patients with PS 2 was significantly shorter than that
of patients with PS 0 or 1 (4.5 vs. 8.9 months; P < 0.01),
toxicity was acceptable for patients with PS 2 and they
achieved better symptom improvement compared with
patients with PS 0 or 1. ECOG conducted the first PS 2-
specific randomized trial (19). In the randomized Phase 11
trial, two platinum-based chemotherapy regimens, PTX +
CBDCA (PC) and GP, have been compared, and both regi-
mens were proved feasible with acceptable toxicity.
However, survival time was quite limited in both treatment
arms: MST was 6.2 months for PC and 6.9 months for GP,
respectively. A Greece Group performed a randomized
Phase 11 trial comparing non-platinum single-agent che-
motherapy with CBDCA-based chemotherapy (30). In the
study, patients were randomly assigned to either GC or GEM
alone and MST was 6.7 months for GC and 4.8 months for
GEM alone, respectively (P = 0.49), whereas neutropenia
(P = 0.007) and thrombocytopenia (P < 0,001) were more
common in GC arm. In contrast, according to a subgroup
analysis of the Cancer and Leukemia Group B study 9730
comparing PC with PTX alone, patients with PS 2 (107
patients, 18% of the population) achieved significantly better
survival when they were treated with PC than those treated
with PTX alone (20). Thus, the role of platinum-based
chemotherapy for patients with PS 2 is still controversial,

The results could vary even between PS 2-specific trials
due to two major reasons. First, determining PS score is
inevitably subjective, there is considerable inter-observer
variation even between healthcare professionals (31).
Second, there can be significant heterogeneity in the PS 2
patient population: the reasons for impaired PS may be due
to tumor-related (such as pain, fatigue and weight loss), to
pre-existing co-morbidities (such as chronic obstructive pul-
monary disease, cardiovascular disease and age-related
decline in functional status) or both, furthermore (32). There
is a clear need for a more objective classification system that
takes into account the individual effects of discase-related
symptoms and co-morbidities. The common co-morbidity
scales are the Cumulative Illness Rating Scale-Geriatric
(CIRS-G) and the Charlson scale. Their prognostic impacts
have been validated prospectively (33,34). Moreover, they
ar¢ more objective than PS. Although our study did not, all
future studies for PS 2 patients should use such co-morbidity
scales to stratify patients more accurately.

Recently, molecular-targeted agents, especially epidermal
growth factor receptor tyrosine kinase inhibitors such as gefi-
tinib or erlotinib, have been tested in clinical trials for
patients with poor PS. Inoue et al. (35) conducted a Phase 11
trial of gefitinib in patients with NSCLC whose tumor har-
boring EGFR gene mutation, In the study, all patients were
not feasible for cytotoxic chemotherapy due to poor PS: 26
of 29 patients were PS 2—4. Overall response rate and MST
were 66% and 6.5 months, respectively. In addition, PS
improvement rate was 79%, and no treatment-related deaths
were observed. These excellent results strongly suggest that

stratification with molecular status should be required in the
future trial of PS 2 or more.

In this study, we determined the MTD and the
recommended dose of GC in Japanese patients with PS
2. Response rate and overall survival of the regimen were
disappointing. However, some previous studies clearly
support the use of platinum agent in PS 2 patients (19,20).
Future clinical trials for PS 2 patients should use more objec-
tive criterion such as co-morbidity scales in addition to PS
in order to measure patients’ risk more accurately. Such
studies may reveal that which patients should be treated and
not be treated with platinum-based chemotherapy among PS
2 patients.
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Background: This report describes quality of life (Qol) findings of a randomized study comparing gefitinib with
docataxel in patients with advanced/metastatic pretreated non-small-cell lung cancer.

Patients and methods: This open-label, phase il study randomized 490 Japanese patients to gefitinib (250 mg/
day) or docetaxe! (60 mg/m?/3 weeks), with survival as the primary outcoms. Preplanned QoL analyses included
Functional Assessment of Cancer Therapy-Lung (FACT-L), Trial Outcome Index (TOl) and Lung Cancer Subscals
{L.CS) improvement rates, and mean change from baseline.

Results: Gefitinib showed statistically significant benefits over docetaxel In Qol. improvement rates (FACT-L 23%
versus 14%, P = 0.023; TOI 21% versus 9%, P = 0.002) and mean change from bassline score {mean treatment
difference: FACT-L 3.72 points, 95% confidencs interval {C}) 0.55-6.89, P = 0.022; TO! 4.31 points, 86% ClI 2,13-
6.49, P < 0.001], although differences did not meet the clinically relevant six-point change. There were no significant
differences betwesan treatments in LCS improvement rates (23% versus 20%, P = 0.562) or mean change from
baseline score (0.63 points, 85% Cl —-0.07 to 1.34, P = 0.077).

Conciluslons: Gefitinib improved aspects of Qol. over docstaxel, with superior objective response rate and a more
favorable tolerabifity profile and no statistically significant difference in overall survival (although noninferiority was not
statistically proven).

Key words: docetaxel, gefitinib, non-small-cell iung cancer, quality of life

introduction inhibitor (EGFR TKI) gefitinib, have been investigated in this
setting [3-5].

In this randomized phase 1 study (V-15-32) comparing
gefitinib versus docetaxel in previously treated Japanese patients
with NSCLC, the primary objective (noninferiority of gefitinib
versus dacetaxel) was not statistically proven for overall survival
{O8) {hazard ratio (HR) 1.12, 95.24% confidence interval (CI)
0.85-1.40), according to the predefined noninferiority criterion
(upper CI for HR < 1.25) [6). However, there were no
statistically significant differences in OS (P = 0.330) or

Docetaxel is an established treatment of patients with
previously treated advanced non-small-cell lung cancer
{NSCLC} worldwide, including Japan; however, this is
associated with typical cytotoxic side-effects including
hematological toxicity, especially grade 3/4 neutropenia {1, 2].
Alternative agents with an improved tolerability profile, such
as the epidermal growth factor receptor tyrosine kinase

*Comespordence 1o: Dt L Bekine, Division of Intarnal Medticine and Tharacic Oncology, progres'smn-fr.ee §umval (PES; P = 0.335) and gefmmb had
National Cancer Conler Hospilal, Tsuki 5-1-1, Ghuo-ku, Tokyo 104-0045, Japan. a superior objective response rate (ORR) and a more favorable
Tek +51-3-8542-2511; Fax: +81.3-3542-3815; E-mall: isskine@nce.gojp tolerability profile than docetaxel. Because of the significant

© The Author 2008. Published by Oxford University Press on behalt of the European Society for Medical Oncology.
Al rights reserved. For permissions, please emall: joumals permisslons@oxfordjoumals.org
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burden of disease-related symptoms in patients with advanced
NSCLC, improvements in health-related quality of life (QoL)
and symptoms are an important additional parameter to guide
treatment choice, particularly with the introduction of agents
with better tolerability profiles. Here, we report in detail the QoL
and symptom analyses of the V-15-32 study.

patients and methods

study design
This phase Il study compared the effects of gefitinib versus docetaxel in
Japanese patients with advanced/metastatic (stage IfIb/IV) or recurrent
NSCLC whao failed one or two chemotherapy regimens, Details of the study
design and eligibility criteria have been published [6]. The primary end
point was OS; the study aimed to show noninferiority of gefitinib versus
docetaxel. Secondary end points were PES, time-to-treatment failure, ORR,
disease control rate, QoL, disease-related symptoms, safety, and tolerability.
The study was carried out in accordance with the Declaration of Helsinki
and the Tnternational Conference on Harmonization/Good Clinical
Practice {GCP), applicable regulatory requirements, and the AstraZeneca
palicy on Bicethics. The study protocol was approved by each institutional
review board and written informed consent was obtained from all patients,

QoL assessments and analyses

The Functional Assessment of Cancer Therapy-Lung (FACT-L)
questionnaire was used to assess QoL at baseline and every 4 weeks during
study treatment until week 12. The FACT-L questionnaire is a validated,
self-report questionnaire comprising physical, functional, social/farnily,
emotional well-being subscales and Lung Cancer Subscale (LCS) [7]. The
Trial Gutcome Index (TOI), the sum of the physical, functional subscales,
and LCS is reported to be a precise indicator of functional outcomes [7}.
Disease-related symptoms were assessed weekly using the LCS. As
previously reported {8], clinically relevant improvement was defined as
change from baseline of 2+6 for FACT-L or TOI or 242 for LCS, on two
visits at least 28 days apart. The assessable for LCS and assessable for QoL
populations were subsets of the intent-ta-treat {ITT) population with
nonmissing baseline and one or more nommissing post-baseline LCS and
QoL assessments, respectively,

Preplanned analyses of FACT-L, TOl, and LCS scores included the
following: mean change from baseline and 95% CI of the difference in mean
change from baseline scores between the groups (based on the
t-distribution; caleulated as the difference between the mean overall
patients on a treatment of the within-patient average change from baseline
scote); improvement, control {improvement or no change), and
worsening rates and the odds ratio between treatments (with 95% Cland P
value from a logistic regression model without covariates); and HR
{gefitinib/docetaxe}) for time to worsening {with 959 CI and P value using
a proportional hazard mode] without covariates).

Table 1. Baseline FACT-L, TOI, and LCS scores (assessable population)

Annals of Oncology

Supporting post hoc analyses of FACT-L, TOL and LCS scores included
the following: similar analyses using best change from baseline score instead
of mean change; mean and best change from baseline for each subscale with
two-sample t-test comparing treatments; niean and best change from
baseline for individual questions; and correlation between mean change and
best change from baseline and tumor response,

results

patients

Of 245 gefitinib and 244 docetaxel patients (one patient in the
docetaxel arm was excluded due to GCP violation) in the ITT
population, 185 (76%) and 173 (71%) patients, respectively,
were assessable for QoL and 225 (92%) and 211 (86%) patients,
respectively, were assessable for LCS, The demographic
characteristics of the assessable for QoL and assessable for LCS
populations (Supplemental Table 1, available at Annals of
Oncology online) were represemtative of the overall study
population {6].

Qol and disease-related symptoms at baseline

The baseline FACT-L, TOL, and LCS scores were similar
between treatment groups (Table 1).

compliance and evaluability

Baseline compliance rates {{evaluable questionnaires during the
treatment period)/(expected questionnaires) X 100] for
gefitinib and docetaxel were high: 92% and 86%, respectively,
for FACT-L and 93% and 879, respectively, for LCS. During
the first 12-weeks treatment, compliance rates for gefitinib and
docetaxel were between 77% and 89% and 77% and 93%,
respectively, for FACT-L completion and between 76% and
989 and 71% and 98%, respectively, for LCS completion, with
smaller numbers of patients as time progressed as expected
(Supplemental Table 2, available at Annals of Oncology online).
Evaluability rates [(evaluable questionnaires during the
treatment period)/(received questionnaires) x 100} were also
high at between 88% and 100% (Supplemental Table 2,
available at Annals of Oncology online).

Qol. and symptom improvement

Significantly, more gefitinib-treated patients experienced

a clinically relevant improvement in QoL (FACT-L and TOI}
compared with docetaxel (Figure 1), There was no evidence of
a difference between treatments in terms of symptom
improvement rates measured by LCS (Figure 1).

g M n
FACT-L 185 98.5 {64.0-100.0) 98.7 % 17.2 173 98,0 {49.3-138.0) 97.3 £ 175
TOI 185 58.4 {26,0-84.0) 580 = 124 173 59,0 (28.0-82.0} 57.8 * 126
LCS 225 19.0 (5.0-28.0) 194 * 475 211 19.6 {5.0-28.0} 194 * 491

$D, standard deviation; FACT-L, Functional Assessment of Cancer Therapy-Lung; TOT, Trial Outcome Index; LCS, Lung Cancer Subscale.
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OR (95% CI) =
0.56 {0.36-0.87)
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*Control rate, improved and no change; OR, odds ratio; Cl, confidence interval

Figure 1. Improvement, worsening and control rates of (A) Functional Assessment of Cancer Therapy-Lung total, (B) Trial Qutcome Index, and (C) Lung
Cancer Subscale score (assessable population).

Time to worsening was significantly longer on gefitinib than
docetaxel for TOI, numerically longer for FACT-L, and slightly
longer for LCS (Figure 2).

Volums 20| No. 9| September 2009

Mean change from baseline for FACT-L, TOJ, and LCS at
each visit during the first 12 weeks of treatment is shown in

Supplemental Figure 1 (available at Annals of Oncology online).
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Table 2. Mean change during the first 12 weeks of treatment (assessable
papulations)

FACT-L 184 094 1548 173 —2.78 1496 3.72 {(0.55 to 6.89)  0.022
TOL 185 0.81 10,22 173 -3.50 10.78 4.31 {2.13 to 649) <0.001
LCS 225 138 3.58 211 075 3.89 0.63 (—0.07 to 1.34) 0677

SD, standard deviation; Cl, confidence interval; FACT-L, Functional

0.00 . Y v . T . . T . y A of Cancer Therapy-Lung: TOI, Trial Outcome Index; LCS,
D 10 20 80 40 50 6 70 80 90 100 pang Cancer Subscale.
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Figure 2. Time to worsening of (A) Functional Assessment of Cancer
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Subscale score (assessable population},

Statistically significant differences between treatments in

mean change from baseline for QoL score (FACT-L and TOI)
in favor of gefitinib were observed, but the differences did not
meet the predefined, clinically relevant six-point change

(FACT-L: 3.72 points, 95% CI 0.55-6.89, P = 0.022; TOL 4.31
points, 95% Cl 2.13-6.49, P < 0.001) (Table 2). There was no
significant difference between treatments in mean change from
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and LCS scores); ‘1 am content with the quality of my life
right now’ (0.47 points); ‘1 am forced to spend time in bed’
(0.39 points); ‘1 am enjoying the things I usually do for fun’
{0.33 points); ‘1 am sleeping well’ (0.31 points); and ‘I have
a good appetite’ (0.31 points). No question favored docetaxel
by >0.21 points (Supplemental Table 3, available at Annals of
Oncology online).

The results of post hoc analyses of best change from baseline
score were consistent with the preplanned mean change from
baseline score analyses,

Qol. and symptom improvement by objective
tumor response

Mean change from baseline in FACT-L, TOl, and LCS
improved as best overall objective tumor response improved
for both gefitinib and docetaxel (Supplemental Table 4,
available at Annals of Oncology online). There was a higher
correlation between changes and tumor response for gefitinib
than docetaxel, which may be caused by more disperse
distribution of objective tumor response for gefitinib. Similar
results with slightly higher correlations were seen using best
change from baseline.

discussion

In this randomized phase I} study in previously treated
advanced NSCLC, noninferiority of gefitinib versus docetaxel
was not statistically proven for OS, although there were no
statistically significant differences in OS or PES between
treatments. However, gefitinib demonstrated statistically
significant benefits over docetaxel in Qol. improvement rates
and mean change from baseline QoL score {measured by
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