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of etoposide—cisplatin chemotherapy with early concurrent




twice-daily TRT for treatment of LD-SCLC in patients aged
70 years or older.

The median overall survival time of 24.1 months in our
cohort is similar to that described for non-elderly patients
with LD-SCLC in previous studies (10,11). This favorable
survival outcome may be attributable to the strict selection
of elderly patients in good general condition; all 12 patients
in the present study had normal organ function, an Eastern
Cooperative Oncology Group performance status of 0 or 1
and no severe co-morbidity. Given that the elderly are more
likely to have reduced organ function as well as concomitant
morbidities or medications, the general condition of elderly
SCLC patients is worse than that of younger patients (1).
Among LD-SCLC patients, increasing age was found to be
significantly associated with a lower likelihood of receiving
combined chemoradiotherapy (7). Indeed, in the present
study, only 12 (48%) of the 25 identified elderly patients
with LD-SCLC were treated with etoposide—cisplatin and
early concurrent twice-daily TRT.

Despite the strict selection of patients, highly
treatment-related toxicity was observed in our cohort. The
major adverse events were hematologic toxicities, with neu-
tropenia of Grade 4 being apparent in all patients (100%)
and febrile neutropenia of Grade 3 in eight patients (67%)
during the first cycle of concurrent chemoradiotherapy. The
previous analysis of the outcome of elderly patients in the
Phase 111 study in which individuals received etoposide—
cisplatin chemotherapy with early concurrent once- or twice-
daily TRT found statistically significant differences not only
in the incidence of hematologic toxicity (Grade 4 or 5: 61%
in younger patients vs. 84% in patients aged 70 years or
older, P < 0.01) but also in that of treatment-related deaths
(1% vs. 10%, respectively, P = 0.01) (12). Although no
treatment-related deaths were observed in the present study,
severe hematologic toxicity was consistent with that in this
foregoing analysis (12). In addition, maintenance of the
optimal dose intensity of chemotherapy was difficult in our
cohort because of frequent dose reductions or treatment
delays due to hematologic or infection-related toxicities.
Indeed, the actual dose intensity was <70% of the planned
dose intensity for both etoposide and cisplatin in the present
study, a value much smaller than that for non-elderly
patients in a previous Phase III study (>90% for both
agents) (10). On the other hand, the toxicity of radiotherapy
was acceptable in our study, with all patients completing
TRT within a median of 29 days (range, 19—33). None of
our patients developed radiation esophagitis of Grade 3 or
higher. With regard to pulmonary complications, one patient
developed radiation pneumonitis of Grade 3. A recent
meta-analysis of randomized trials in which patients with
LD-SCLC were treated with chemoradiotherapy reported that
the time between the first day of chemotherapy and the last
day of radiotherapy was an important prognostic factor for
LD-SCLC, with the survival advantage being more pro-
nounced if the TRT was completed in <30 days (13). In the
present study, a shorter time to completion of TRT may also
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be associated with our favorable survival outcome. However,
elderly patients with LD-SCLC must be carefully selected
and monitored during treatment because of the increased
potential for the development of treatment-related morbidity
and mortality.

The optimal therapeutic strategy for elderly patients with
LD-SCLC remains a matter of debate. Despite the highly
treatment-related toxicity, patients in our cohort derived a
survival benefit with no treatment-related deaths, suggesting
that the full-dose chemoradiotherapy may represent a valid
option for ‘fit> elderly patients with adequate organ function.
Since the general condition of elderly patients varies widely
from patients to patients, prospective evaluation and defi-
nition of ‘fit’ elderly patients who are candidates for full-
dose chemoradiotherapy are important. Research is also
needed to develop modified chemoradiotherapy regimens
that are less toxic for the elderly. A modified chemotherapy
schedule designed to reduce toxicity for elderly patients with
LD-SCLC was evaluated in a Phase II trial, with two cycles
of a chemotherapy regimen (oral etoposide and carboplatin)
combined with early concurrent twice-daily TRT being
found to have acceptable toxicity and to produce promising
results, with a S-year survival rate of 13% (14). A recent
Phase 11 trial specifically designed for elderly or poor-risk
patients with extensive-disease SCL.C found that split doses
of cisplatin plus etoposide (cisplatin at 25 mg/m® and etopo-
side at 80 mg/m? on days 1—3) could be safely administered
and were effective (15). Such split-dose chemotherapy might
also be suitable for the treatment of patients with LD-SCLC.
We are currently conducting a clinical trial to evaluate the
feasibility of etoposide at 80 mg/m? and cisplatin at 25 mg/
m” on days 1—3 with early concurrent twice-daily TRT for
elderly patients with LD-SCLC.

The overall findings of the present study suggest that
administration of full-dose chemotherapy and early concur-
rent twice-daily TRT is highly myelotoxic for elderly
patients with LD-SCLC. Development and assessment of
modified treatment regimens with reduced toxicity are thus
warranted for such patients.
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Zoledronic acid-induced
regression of multiple
metastases at nonskeletal sites

Bisphosphonates have been shown to reduce skeletal
complications in individuals with bone metastases secondary to
a wide range of solid tumors including lung, breast, and
prostate cancer {1]. They are widely administered as palliative
agents together with chemotherapy, hormonal therapy, or
irradiation {2]. In addition, several types of cancer cells
including hematologic malignancies respond to
bisphosphonates in vitro, with such effects having been
attributed, at least in part, to inhibition of the Ras-signaling
pathway [3]. We now report an unusual case in which tumors
in visceral organs and soft tissues responded markedly to
treatment with the bisphosphonate zoledronic acid (ZA) alone,
with the performance status of the patient improving in the
absence of chemotherapy.

A 69-year-old man with no significant past medical history
presented with pain in his left hip joint at our hospital in
January 2007. X-ray examination revealed an osteosynthetic
change in his left femur, and a metastatic tumor in his left
thigh bone was indicated. Positron emission tomography with
2-[fluorine-18]fluoro-2-deoxy-n-glucose (FDG-PET) revealed
uptake of the tracer at multiple sites including the left femur,
right rib, left scapula, bilateral adrenal glands, s.c. tissue of the
right gluteal region, and abdominal lymph nodes (Figure 1A,
left panel). Concomitant computed tomography (CT) revealed
tumors of various sizes at multiple sites corresponding to those
of tracer uptake, with enlargement of the left advenal glands
apparent from a diameter of 50.2 mm. Biopsy specimens were
obtained from the putative tumor on the left femur and the s.c.
nodule of the right buttock. On the basis of the morphological
and immunohistochemical staining characteristics of the
specimens, a histopathologic diagnosis of spindle cell
carcinoma was made, but the primary site of the tumor was not
determined. The patient’s general condition was poor, and he
had an Eastern Cooperative Oncology Group performance
status of three at the time of diagnosis. Systemic chemotherapy
was therefore not selected, and palliative care was commenced.
Together with prescription of narcotics and 20 Gy of radiation
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Figure 1. Positron emission tomographies with 2-{fluorine-18}fluoro-2-deoxy-p-glucose before (A, left panel) and after (A, right panel) zoledronic acid

treatment, and the corresponding computed tomographies before (B, left panel) and after zoledronic acid treatment (B, right panel) are shown,

to the left femur, ZA (4 mg/body) was administered i.v. every 4
weeks to reduce bone pain. After 6 months, his general
condition was dramatically improved and follow-up FDG-PET
revealed decreased uptake of the tracer in metastases not only
in bone including the right rib, which was not irradiated, but
also in the adrenal glands, abdominal lymph nodes, and s.c.
tissue of the right buttock (Figure 1A, right panel).
Unexpectedly, CT revealed that tumors in the adrenal glands
had shrunk markedly, with the diameter of the left gland having
decreased from 50.2 mm (Figure 1B, left panel) to 26.4 mm
(Figure 1B, right panel), and the s.c. tumor in the right buttock
was no longer detectable.

As far as we are aware, there have been no other reports of
a tumor at a nonskeletal site responding to bisphosphonate
treatment alone. ZA was recently shown to have efficacy as
a preventive agent for cancer recurrence in premenopausal
women with early-stage breast cancer [4]. This previous study
suggested that ZA was able to prevent cancer recurrence not
only in bone but also in nonskeletal organs including the
contralateral breast, lung, and liver. The present case supports
the notion that ZA targets not only osteoclasts, a major
contributor to the tumor microenvironment in bone, but also
tumor cells themselves, as has been shown in preclinical
studies [3]. Further clinical evaluation of ZA for treatment
of cancer is warranted.
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Phase | Study of YM155, a Novel Survivin Suppressant, in Patients
with Advanced Solid Tumors

Taroh Satoh," Isamu Okamoto,' Masaki Miyazaki,' Ryotaroh Morinaga,’ Asuka Tsuya,’
Yoshikazu Hasegawa,1 Masaaki Terashima,' Shinya Ueda,1 Masahiro Fukuoka,’

Yutaka Anyoshl Toshikazu Salto, Noriyuki Masuda,® Hirokazu Watanabe,® Tetsuo Taguchi,?
Toru Kakihara,” Yumiko Aoyama,’ Yohko Hashimoto,” and Kazuhiko Nakagawa'

Purpose YM155 a novel molecular targeted agent suppresses survnvm, a member of
the inhibitor of apoptosis protein family that is overexpressed in many tumor types.
The aim of this study was to determine the maximum tolerated dose (MTD) and to as-
sess the safety, pharmacokmetlcs, and antltumor actuvuty of YM155 in patlents wnth ad-
vanced refractory solid tumors. ‘
Experimental Desrgn. Patlents wuth advanced rel ractory solid tumors were treated with A
escalating doses of YM155 admmlstered by continuous i.v. mfusmn for 168 hours in21-
day cycles.

Results: Of the 34 patlents enrolled 33 (medlan age, 59 years) received at least 1 dose
of YM155 (range; 1-19 cycles) The dose levels studied were 1.8, 3.6, 4.8, 6.0, 8.0, and
10.6 mg/m?/d. The MTD was determined to be 8.0 mg/mzld based on a dose-limiting - -
toxicity of increased blood creatinine observed in 2 patrents receiving 10.6 mg/m?d.
The most common adverse reactions judged to be related to YM155 were urine micro-
albumin present; fever; injection-site phlebitis; fatigue; and decreased hemoglobm/
anemia, blood albumin, and lymphocyte count. ‘The pharmacokinetic profile was
almost linear over the dosmg range and was similar between cycles 1. and 2, Urinary
excretion of YM155 showed no def‘ nite dlfference among doses. Stable disease was
achieved in nine patients. '
Conclusions: YM155 was safely administered to patients with advanced refractory solid
tumors by 168-hotir continuous i.v. infusion in 21-day cycles. The MTD was determined

to be 8.0 mg/m?/d. The safety profile, plasma concentrations achieved, and antitumor
activity observed merit further studies with this survivin suppressant, alone and in
combination regimens. '

Abstract

Survivin, 2 member of the inhibitor of apoptosis family of pro-
teins, is expressed during embryonic and fetal development, but
is undetectable in normal adult human tissues, apart from thy-
mus, placenta, CD34" cells, and some cells within the basal
crypt layer of the gastrointestinal tract (1-5). In vitro studies
suggest that survivin inhibits cell death induced via the extrinsic
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and intrinsic apoptotic pathways. In addition, survivin may also
confer resistance to apoptosis by directly suppressing caspase
activity (3). Overexpression of survivin has been shown in a va-
riety of human cancers and is reportedly associated with a poor
prognosis (6-13). It has been shown that the suppression of
survivin induces tumor cell apoptosis and also enhances the
sensitivity to apoptosis induced by existing anticancer drugs
and other apoptotic stimuli (4, 14-16).

YM155 is a novel survivin suppressant that is currently in
clinical development by Astellas Pharma, Inc. A preclinical
study showed that YM155 suppressed both survivin protein
and mRNA expression (17). In addition, sensitivity to
YM155 was high in various human tumor cell lines such as
hormone-refractory prostate cancer {17) and malignant lym-
phoma.?® Furthermore, YM155 exerted greater antitumor activ-
ity compared with existing anticancer drugs, and YM155
concentrations were higher in tumor tissue than in plasma.
In a toxicologic study, short-term exposure at high blood con-
centrations caused cardiotoxicity in the form of atrioventricular

8 Unpublished data.
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YM155 in Patients with Advanced Solid Tumors

Translational Relevance

Survivin is a member of the inhibitor of apoptosns
protein family that is overexpressed in many tumor
types, and as such represents an excellent target for
anticancer drug development YM155 is a small mol-
ecule that suppresses survivin ‘and has shown anti-
cancer actxv«ty in a range of tumor ce!l lines in vitro
and human tumor xenografts models in.vivo. In this
phase I study, YM155 was administered to 33 pa-
tients with advanced refractory solid tumors.
YM155 seemed to be safe and well-tolerated, with -
a maximum tolerated dose of 8.0 mg/m?/d. Stable
disease was achleved in nine patients. The position
of survivin as an anticancer drug target, together
with the safety proflle and antitumor activity in
heavily pretreated patients with advanced refractory
tumors shown in this phase | study, strongly sup-
ports the further evaluation of YM155, both as mono-
therapy and within combination regimens. :

block and myocardial degeneration/necrosis, as well as neph-
rotoxicity, mainly displayed as proximal tubular necrosis and
increased serum creatinine. In contrast, long-term exposure at
low blood concentrations by 168-hour continuous infusion
did not cause cardiotoxicity.’

Based on the differential expression of survivin in human
malignancies and the negative prognostic role, together with
preclinical antitumor activity and encouraging safety data, a
phase I study of YM155 in patients with advanced solid tumors
was conducted in Japan. The aim of this study was to determine
the recommended dose and pharmacokinetic profile of YM155
and to evaluate its safety profile and antitumor effects.

Patients and Methods

Study design. This was an open-label, single-center, nonrando-
mized, phase I dose-escalation study. The primary objective was to as-
sess the safety of YM155 administered to patients with advanced solid
tumors. The secondary objectives included the investigation of the
pharmacokinetic profile and tumor activity of YM155. After one cycle,
patients could continue further treatmnent until either an unacceptable
toxicity was experienced or disease progression occurred.

Inclusion and exclusion criteria. Eligibility criteria for patients en-
rolled in this study included refractory advanced solid tumors for which
no standard therapy existed; histologic or cytologic diagnosis of cancer;
at least 20 y of age; life expectancy of at least 12 wk; Eastern Coopera-
tive Oncology Group performance status of <3; and adequate hemato-
poietic, hepatic, and renal functions (absolute neutrophil count of
21.5 x 10%/L, platelets of 2100 x 10°/L, hemoglobin of 29 g/dL, biliru-
bin within 1.5x upper limit of normal, transaminases of <2.5x upper
limit of normal, and creatinine of <1.5 x upper limit of normal).
Patients must have discontinued all cancer therapies for at least 4 wk
before study entry. Exclusion criteria included primary brain tumor or
known central nervous system metastases, and uncontrolled clinically
significant disease unrelated to the primary malignancy.

The study was approved by the ethics board of the participating
center, and all patients gave written informed consent. The study

® Unpublished data.
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was conducted in accordance with the Declaration of Helsinki and
the applicable guidelines on good dinical practice.

Dosage and drug administration. YM155 was prepared for admin-
istration by dilution of an appropriate volume of concentrated stock
solution in 5% dextrose in a light- and temperature-controlled envi-
ronment. The diluted drug was administered via continuous i.v. in-
fusion over 168 h, followed by 14-d observation (1 cycle). This
method of administration was selected because toxicity studies using
168-h continuous infusion in dogs showed no cardiotoxicity and
time-dependent antitumor activity.'® A starting dose of 1.8 mg/m?/d
was chosen on the basis of toxicologic studies in rodents and the data
from a U.S. phase I study (18). To avoid renal toxicity with YM155,
patients were instructed to take sufficient quantities of water during
administration of the drug.

Toxicity (tolerability and safety evaluation). The following safety as-
sessments were done for each patient: subjective/objective symptoms,
vital signs, laboratory tests, and 12-lead electrocardiogram. Adverse
events were graded according to the Common Terminology Criteria
for Adverse Events v3.0. Creatinine clearance was determined by the
evaluation of fluctuations in urine creatinine and serum creatinine con-
centrations. A dose-limiting toxicity (DLT) was defined as an adverse
drug reaction including nonhematologic toxicities 2grade 3, except
transient hyperglycemia and anorexia, and serum creatinine increased
to 22.0 mg/dL; grade 4 hematologic toxicities, except a decreased neu-
trophil count of grade 4 (<500/uL) persisting for 5 d or less; nausea,
vomiting, or diarrhea >grade 3 occurring despite prophylaxis after
the first episode; and failure to satisfy the criteria for the next cycle
within the specified period due to unresolved adverse drug reactions.
The maximum tolerated dose (MTD) was defined as the dose that
was one level lower than that at which DLT occurred in more than
two of six patients.

Pharmacokinetics. The pharmacokinetic parameters of YM155 were
evaluated during cycles 1 and 2. Venous blood samples, from a site
other than the infusion site, were collected in tubes containing heparin
sodium immediately before the start of the infusion (time 0): at 0.25,
0.5, 1,2, 3,4, 6, 12, 24, 48, 72, 96, 120, and 144 h after the start of
infusion; at the end of infusion (168 h); and at the following times
thereafter: 168.25, 168.5, 169, 170, 171, 172, 174, 180, 192, and
216 h. Samples were centrifuged immediately, and the resulting plasma
was stored at —-20°C before analysis. Urine samples were collected over
216 h after the start of continuous infusion to determine the urinary
concentration of YM155 and were stored at -20°C before analysis.

Concentrations of YM155 were measured by Astellas Europe B.V.
EDD using validated liquid chromatography tandem mass spectrome-
try procedures (18) and following Good Laboratory Practice.

The lower limits of quantitation for YM155 were 0.05 ng/mL in
plasma and 1.0 ng/mL in urine. The concentrations are expressed
as those of the cationic moiety of YM155.

Pharmacokinetic analysis was done in a model-independent manner
using actual values of plasma concentration and actual time from the
start of continuous infusion. Values below the lower limits of quanti-
tation were treated as zero.

Efficacy (tumor assessment). Evaluations of lesions were done with
computed tomography, magnetic resonance imaging, and bone scintig-
raphy, with tumor markers also evaluated. Assessment of antitumor ac-
tivity was done in accordance with the Response Evaluation Criteria in
Solid Tumors guidelines (19).

Results

Patients. A total of 34 patients were enrolled into 6 dosing
cohorts between August 2004 and October 2006; 33 patients re-
ceived at least 1 cycle of YM155. The demographic and baseline

"0 Unpublished data.
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Table 1. Patient demographics and disease
characteristics ‘ . ‘

Characteristic No. of patients

Total patients 33
Male/female 23/10
Age, ¥
Median (range) 59 (26-81)
<65 25
265 8
ECOG performance status
0 3
1 29
2 1
Tumor type
NSCLC 7
Esophageal 6
Colorectal 4
Thymic 3
Thyroid 2
MFH 2
Pleural mesothelioma 2
Others* 7 (1 each)
Prior therapy
Chemotherapy 32 (97.0%)
No. of prior regimens
1 7
2 10
3 4
24 11

17 (51.5%)
19 (57.6%)

Radiation therapy
Cancer-related surgery

Abbreviations: ECOG, Eastern Cooperative Oncology Group; NSCLC,
non-small cell lung cancer; MFH, malignant fibrous histiocytoma.
*Others: thymoma, synovial sarcoma, duodenal, double cancer of
hypopharynx and thoracic esophageal cancer, paranasal sinus, pan-
creatic, and esophageal leiomyosarcoma.

patient characteristics are listed in Table 1. The most common
malignancies in the 33 patients treated were non-small cell lung
cancer (7 patients; 21.2%), esophageal cancer (6 patients;
18.2%), colorectal cancer {4 patients; 12.1%), and thymic can-

cer (3 patients; 9.1%). Thirty-two (97%) of the patients had at
least 1 prior chemotherapy. Dose levels studied were 1.8, 3.6,
4.8, 6.0, 8.0, and 10.6 mg/m?/d, and patients received 1 to 19
cycles of YM155.

DLT. The highest dose of YM155 administered was 10.6 mg/
m?/d, at which level 2 of 5 treated patients experienced a DLT of
increased serum creatinine (accompanied by decreased lympho-
cyte count in 1 patient). Three of 5 patients in the 10.6 mg/m?/d
group had their dose reduced to 8.0 mg/m?/d from cycle 2 on-
wards. At the 8.0 mg/m?/d dose level, serum creatinine levels re-
mained almost unchanged throughout the study. The MTD was
therefore determined to be 8.0 mg/m?/d. Additional DLTs were
observed in one patient who received YM155 at the 6.0 mg/m?/d
dose level (grade 3 increased aspartate serum transferase) and
in another patient whose dose was reduced to 8.0 mg/m?/d
(grade 4 anemia).

Safety. All 33 patients treated were included in the safety
population. Throughout all treatment cycles, adverse events oc-
curred in 97.0% (32 of 33 patients) and adverse drug reactions
in 87.9% (29 of 33 patients) of all patients treated with YM155.

The most common drug-related adverse events (occurring in
215% of patients) were urine microalbumin present (12 pa-
tients; 36.4%), injection-site phlebitis (12 patients; 36.4%),
fever (11 patients; 33.3%), decreased hemoglobin/anemia
(9 patients; 27.3%), decreased lymphocyte count (8 patients;
24.2%), decreased blood albumin (8 patients; 24.2%), and
fatigue (7 patients; 21.2%; Table 2). In most patients with
decreased hemoglobin, reductions in hemoglobin were de-
tected immediately after study drug initiation and were rated
grade 1 or 2. The events recovered or remitted without treat-
ment. Injection-site phlebitis was frequently reported in
patients receiving infusion of lower doses of YM155 via periph-
eral veins. Consequently, infusion via a central vein was recom-
mended for doses higher than 4.8 mg/m?/d, which prevented
the development of phlebitis.

The vast majority of drug-related adverse events (200 of 217,
92.2%) were judged to be grade 1 or 2 in severity. Grade 3 or 4
drug-related adverse events were reported in 8 patients. Grade 3
decreased lymphocyte count occurred in 6 patients, including 1

Adverse event/YM155 dose

Table 2. Adverse events (215% incidence overall) related to YM155

No. of patients experiencing toxicity during first course (all courses)

2

(mg/m*/d) 1.8(n=3) 3.6(n=6) 48(n=6) 6.0(n=7) B.O(n=6) 10.6(n=5) All(n=33)

Grade of adverse event G1/2 G3 G1/2 G3 Gi/2 G3 G1/2 G3 G1/2 G3 Gl1/2 G3/4 G1/2 G3/4
Urine microalbumin present 0 0 01) 0 1(1) 0 1(1) 0 4(4) 0 5(5) 0 11 (12) 0
Fever 0 0 1(2) © 0 0 23) 0 22) 0 4(4) 0 9 (11) 0
Decreased hemoglobin/anemia 0 0 0(1) 0 1(1) 0 1(2) 0 1(1) 0 3(3) 1(1)* 6(8) 1(1)
Injection site phlebitis 2(3) 0 24) 0 22) 0 22) 0 0 o omt o 8@
Fatigue 1(1) 0 0(1) 4] 0(1) 0 1(1) 0 1(1) 0 2(2) 0 5(7) —
Decreased blood albumin 0 0 0 0 1(1) 0 (1) [¢] 2(2) 0 4(4) 0 8 (8) —
Decreased lymphocyte count 0 0 0 1(1) o 1y (1) 4] o (1 0 4(4)* 11y 7(7)
Abnormal liver function test® 0(1) 0 0(1) 0 0 0 2(2) 1(1) 0 0 1(1) 0 3(5) 1(1)
Increased C-reactive protein 0 4] 0 0 0 0 1 0 2 0 2(3)" 0 5(6)" —
Urine protein present 0 0 o] o 0 0 0 0 1 0 4 0 5(5) -

NOTE: * and * are the same patient.
*Grade 4.

*Grade 4 in one patient.

tAn event after dose reduction to 8.0 mg/m?/d in one patient.

Sabnormal liver function test includes increased aspartate, increased alanine serum transaminase, and increased y-glutamyl transpeptidase.
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each at YM155 doses of 3.6, 4.8, and 8.0 mg/m?*/d and 3
patients at the 10.6 mg/m?*/d YM155 dose level. A grade 4
decreased lymphocyte count was observed in an additional
patient at the 10.6 mg/m?/d dose level. Decreases in lympho-
cyte count were principally noted on day 3, and typically recov-
ered without treatment during study drug administration, and
without causing infection that might lead to study discontinu-
ation. The remaining grade 3/4 drug-related adverse events in-
cluded decreased hemoglobin/anemia [grade 4 in 1 patient in
the 10.6 mg/m?/d dose level (the same patient in which grade 4

lymphocyte count decreased was observed)| and abnormal
liver function test (grade 3 in 1 patient in the 6.0 mg/m?/d dose
level).

The trial established kidney monitoring parameters for pa-
tients treated with YM155. Changes in renal parameters that
occurred in 2 patients with a DLT in the 10.6 mg/m?/d dose
level in cycle 1 are shown in Fig. 1. Both patients had in-
creased urine microalbumin at days 3 to 7, increased urinary
protein at days 6 to 8, and increased serum creatinine and
blood urea nitrogen at days 8 to 10 when administration
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Log,, YM155 plasma concentration (ng/mL)

Steady-state concentration (ng/mL)

—e— 1.8 mg/m?*day
4 —{J— 3.6 mg/m¥day
—O— 4.8 mg/m¥/day
0.011 —0— 6.0 mg/m2/day
—Q— 8.0 mg/m¥day
Fig. 2. YM155 plasma concentration.
— 2,
10.6 mg/m*/day A, blood plasma concentrations of
YM155 overtime. -h infusion were
0.001- . . — —r . . — . — r . \ included; points, mean; bars, SD. B,
o 24 48 72 9% 120 144 168 192 216 dose versus change in steady-state
Scheduled ti h blood plasma YM155 concentration.
cheduled time (h) A total of 33 patients who completed
168-h infusion during cycle 1 were
B included.
30
. .

Dose (mg/m?%*day)

10 12

had been completed. These changes were also temporally
associated with decreased creatinine clearance and recovered
after completion of administration. In contrast, changes in
other parameters, incduding N-acetyl-p-glucosaminidase and
a,;-microglobulin, were not consistently associated with reno-
pathy and were not judged to be adverse events of clinical
significance.

No other changes in safety variables, incdluding vital signs,
were considered to be dinically significant. Although atrial
fibrillation on 12-lead electrocardiogram was judged to be
an adverse drug reaction to YM155, this was only an asymp-
tomatic finding of grade 1 severity and rapid recovery
ensued. There were neither cumulative toxicities due to re-

Clin Cancer Res 2009;15(11) June 1, 2009 3876

peated cycles nor late-onset adverse events occurring in cyde
2 and beyond.

Fevers occurred mainly at days 2 to 4, with C-reactive protein
increased. Part of them reached grade 2, but recovered during
infusion of YM155 by nonsteroidal anti-inflammatory drugs.

Patient withdrawals. The majority of study discontinuations
were due to disease progression (28 of 33 patients). In addition,
3 patients discontinued at their own request; one as a change of a
therapy policy; and one as a result of an adverse event of aggra-
vated superior vena caval syndrome, which was observed at a
dose level of 4.8 mg/m?/d, but causal relationship with the study
drug was ruled out. Importantly, there were no treatment-related
deaths.

www.aacrjournals.org



Table 3. Tumors showing stable disease after
therapy . [
YM155 dose Tumor type No. of completed
(mg/m2/d) cycles
1.8 MFH 4
Thymoma 6
3.6 NSCLC 3
Synovial sarcoma 4
4.8 NSCLC 3
Thymic 2
6.0 Thyroid 6
10.6 Esophageal leiomyosarcoma 3
Thyroid 19

Pharmacokinetic analysis. Of the 33 patients who received at
least 1 cycle of YM155, 31 provided full blood samples for
pharmacokinetic analysis after a single cycle. The mean plasma
concentration-time profiles of YM155 by dose after 168-hour
infusion are shown in Fig. 2A. Plasma concentrations almost
reached steady state about 24 hours after the start of infusion,
with the area under the plasma concentration-time curve {from
zero to the last quantifiable concentration) increasing with dose
up to 10.6 mg/m?/d. Mean plasma concentrations declined rap-
idly in a biphasic manner after the end of infusion. Mean values
for an apparent elimination half-life (¢,;;) and total body dear-
ance of YM155 seemed to be constant across the dose range.
Steady-state concentration (C) increased with dose up to
10.6 mg/m?/d (Fig. 2B).

The fraction of dose excreted (F.) in urine ranged from 25% to
42% and showed no relationship with the dose administered.

Although the dosing was based on body surface area, obvious
correlation between body surface area and each pharmacokinet-
ic parameter was unclear."'

Efficacy. External evaluation using computed tomography
confirmed that 9 of 33 patients achieved stable disease with
YM155 treatment (median duration, 81 days; range, 42-438
days; Table 3). The computed tomography images of two of
the nine patients are shown in Fig. 3. One patient, a 47-year-
old man with malignant fibrous histiocytoma (1.8 mg/m?/d
YM155 dose level), showed a 13% reduction in tumor size
after cycle 1 (Fig. 3A and B). Another patient, a 56-year-old
woman, had papillary cancer of the thyroid. This patient received
10.6 mg/m?/d in cycle 1, which was reduced to 8.0 mg/m?/d
in cycle 2. Computed tomography after cycle 2 showed a 14%
reduction in tumor size and disappearance of pleural effusion
(Fig. 3C and D). External evaluation confirmed stable disease
until 62 weeks.

The degree of unconfirmed response of all patients is dis-
played in the waterfall plot in Fig. 3E. Response was seen in a
dose-independent manner.

Discussion

There has been much recent interest in the role of survivin as
a potential molecular target in the treatment of cancer (20, 21).

' Unpublished data.
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This is the result of the differential expression of survivin in hu-
man malignancies compared with normal adult tissues, the role
of survivin in abrogating apoptosis signaling, and a growing
body of promising predinical data. Clearly, inhibition of survi-
vin may induce tumor regression and, importantly, may in-
crease the effectiveness of current therapies. As a result,
YMI155 is currently in clinical development as the first survivin
suppressant.

In the present study, YM155 was administered by 168-hour
continuous infusion to patients with refractory cancer or for
whom there were no standard therapies available. The primary
end point was an evaluation of the safety of this novel agent.
The MTD of YM155 was determined to be 8.0 mg/m?/d after
the occurrence of a DLT of increased serum creatinine in 2 of
5 patients receiving 10.6 mg/m?/d. In addition, most patients
receiving this dose of YM155 showed a consistent tendency in
the timing of renal abnormal changes. These results were con-
sistent with the expected nephrotoxicity of YM155 following
prior preclinical and clinical studies,'? and further show the re-
nal effects of YM155. None of the events in the present study
led to severe renopathy, and renal parameters recovered in all
cases. Increased urine microalbumin was observed at first, fol-
lowed by increased urinary protein, and resulted in increased
serum creatinine and blood urea nitrogen. This is indicative
of early renal impairment because it occurs at the three highest
doses. It was therefore considered that, by careful monitoring of
renal parameters and taking appropriate measures in the event
of abnormal changes, severe renopathy can be avoided. In ad-
dition, at the MTD of 8.0 mg/m?/d, minimal changes in creat-
inine value were found. Increase of urine microalbumin and
serum creatinine may suggest that the highest dose of YM155
influenced the glomerulus function. A nonrenal DLT of in-
creased aspartate serum transferase was observed in 1 patient
at the 6.0 mg/m?/d dose level, which was below the MTD; how-
ever, this hepatopathy recovered after withdrawal of YM155.
Results from a preclinical study have confirmed that the distri-
bution of **C-YM155 is higher in the kidney and liver com-
pared with other organs (15 and 5.2 times higher than in
plasma, respectively), suggesting that this might be responsible
for the observed renopathy and hepatopathy with YM155."3

In a preclinical study, cardiotoxicities were observed at a
mean plasma YM155 C,; of 188 ng/mL or higher. However,
the mean C in 7-day repeated infusion was 12.8 times the
mean C,, in 168-hour continuous infusion at the same total
dose, which did not cause any cardiotoxicity.'* In this study,
even the highest dose of 10.6 mg/m?/d produced only a mean
Css of 19.20 ng/ml, and this did not result in any serious ad-
verse event of cardiotoxicity.

The decreases in hemoglobin/anemia that were frequently
observed at the higher doses of YM155 used in this study were
typified by a decrease in hemoglobin immediately after the start
of study drug administration in almost all patients, given that it
is generally not until about 1 to 2 weeks after the start of an
anticancer drug that hemoglobin reaches a nadir due to drug-
attributable bone marrow suppression. Moreover, hemolysis

2 Unpublished data.
3 Unpublished data.
* Unpublished data.
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was unlikely considering that the study drug has a low distribu-
tion of ~8% to 11% in blood cells. The cause of the decreases
in hemoglobin/anemia therefore remains unidentified. It has
been reported that survivin is involved in the regulation of
the proliferation of hematopoietic progenitor cells, is essen-
tial for steady-state hematopoiesis, and that the high expres-
sion of survivin is critical for proper erythroid differentiation
(22). Whereas the grade 3 to 4 lymphocytopenia experienced
by 7 patients in this study may be indicative of YM155-
mediated effects on erythroid and lymphoid differentiation,
this must be further evaluated in ongoing and future dlinical
studies.

Fevers occurred mainly with increase in C-reactive protein, but
without significant changes in absolute neutrophil count or leuko-
cytes. The importance of C-reactive protein is under exploration.

In the present study, the majority of study discontinuations
were due to disease progression. Indeed, only one patient dis-
continued because of an adverse event, and this was judged not
to be related to YM155. Although the evaluations of the toxicity
profile of YM155 remain in the preliminary stages, the data in
this study indicate that the adverse reactions observed can be
well-controlled by taking due caution and suggest that YM155
has more easily controllable toxicities compared with conven-
tional cytotoxic anticancer drugs.

2-F Tut#
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Fig. 3. Computed tomography images
of a patient with malignant fibrous
histiocytoma before treatment {A) and
after (B).
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Both t,, and clearance seemed to be constant across the dose
range. In addition, Cg increased almost dose-proportionally
(Fig. 2B), indicating the linear pharmacokinetics of YM155 over
the dose range of 1.8 to 10.6 mg/m?/d. Low concentrations of the
study drug remained in systemic circulation for 48 hours after the
end of infusion; however, plasma concentrations decreased to
below 0.5 ng/mL before the start of cycle 2. Pharmacokinetic
parameters in cycle 2 (data not shown) were similar to those in
cycle 1, suggesting that there is no accumulation of study drug. We
need more samples to explore the details including correlation
between body surface area and pharmacokinetic parameters.

The A% in urine was estimated as 25% to 42% at a dose
range of 1.8 to 10.6 mg/m?/d, suggesting that urinary excretion
is a principal route for the elimination of YM155. This result is
well-supported by in vitro studies indicating that minimal me-
tabolism of YM155 occurred in human hepatocytes (23).

The MTD of YM155 in the current study was determined to
be 8.0 mg/m?/d, after the occurrence of a DLT of increased se-
rum creatinine in 2 of 5 patients receiving 10.6 mg/m?/d. In
contrast, in an earlier U.S. phase I trial done using the same de-
sign as the present Japanese study, the MTD was determined as
4.8 mg/m?/d, after the occurrence of renal DLTs in 2 patients
who received 6.0 mg/m?/d (18). These DLTs were all reversible.
The difference in the MTD between the U.S. and Japanese stud-
ies has been investigated by the evaluation of patient demo-
graphics, in particular baseline renal function (serum
creatinine level) and prior treatment affecting renal function
(history of platinum treatment), as well as hydration and phar-
macokinetics of the patients with DLT. Serum creatinine levels
were 1.1 and 1.4 mg/dL (reference range, 0.6-1.4 mg/dL) in the
U.S. patients and 0.59 mg/dL (reference range, 0.5-1.0) and
0.81 mg/dL (reference range, 0.7-1.3 mg/dL) in the Japanese pa-
tients. Although these levels were toward the higher end of the
reference range in the U.S. patients compared with those in the
Japanese patients, any differences observed may be a result of
two different testing facilities. Both U.S. patients had a history
of platinum treatment, whereas only one of the two Japanese
patients did. Furthermore, a comparison of patients receiving
6.0 mg/m?/d of YM155 revealed that mean baseline serum cre-
atinine levels were lower in Japanese patients than in U.S. pa-
tients. Whereas it is difficult to directly compare renal function
between the two patient populations, these data do suggest that
renal function may have been decreased in the U.S. patients. An
additional factor to consider is body surface area. The body sur-
face area of the U.S. patients with a DLT was 2.11 and 2.05 m?
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compared with 1.44 and 1.65 m? for the Japanese patients. This
is suggestive of a smaller total dose of YM155. There were no
essential differences between U.S. and Japanese patients in
terms of the time course of plasma drug concentrations and
pharmacokinetic parameters, suggesting that the difference in
the MTD is unlikely to be attributable to the difference in the
pharmacokinetics or exposure level.

In the present study, external evaluation showed that stable
disease was achieved in nine patients. It should be noted that this
prolongation of stable disease was achieved in heavily pretreated
patients and response was seen also at the lowest dose. Indeed,
one third of the patients had previously received four or more
chemotherapy regimens. Such provocative antitumor activity
in refractory solid tumors confirms the previously reported activ-
ity in the U.S. phase I trial. In the U.S. study, a partial response
was achieved in 3 of 5 patients with non-Hodgkin's lymphoma
and a PSA response, and a 50% reduction in 2 patients with hor-
mone-refractory prostate cancer. Furthermore, a minor reduction
(23% reduction) in tumor size was noted in one patient with
non-small cell lung cancer (18). The results from both studies
suggest that YM155 has promising antitumor activity against
various tumaor types.

In conclusion, YM155 was administered safely in this study
to patients with advanced refractory solid tumors by 168-hour
continuous infusion in 21-day cycles. The MTD in this patient
population was determined to be 8.0 mg/m?/d. This potential
for clinical efficacy is supported by the stable responses in ad-
vanced refractory tumors achieved in this study with YM155
treatment, in addition to the antitumor activity shown in the
U.S. phase I study. On the basis of the potential shown by these
promising results, further randomized clinical studies of YM155
are warranted, both in the monotherapy setting and in combi-
nation regimens with established therapies.
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Background: This report describes quality of life (QoL) findings of a randomized study comparing gefitinib with
docetaxel in patients with advanced/metastatic pretreated non-smali-cell lung cancer.

Patients and methods: This open-label, phase Hl study randomized 490 Japanese patients to gefitinib (250 mg/
day) or docetaxel (60 mg/m?/3 weeks), with survival as the primary outcome. Preplanned QoL analyses included
Functional Assessment of Cancer Therapy-Lung (FACT-L), Trial Outcome Index (TOl) and Lung Cancer Subscale

(LCS) 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; TOl 21% versus 9%, P = 0.002) and mean change from baseline score [mean treatment
difference: FACT-L 3.72 points, 95% confidence interval (Cl) 0.55~6.89, P = 0.022; TOI 4.31 points, 95% Cl 2.13-
6.49, P < 0.001], although differences did not meet the clinically relevant six-point change. There were no significant
differences between treatments in LCS improvement rates (23% versus 20%, P = 0.562) or mean change from

baseline score {0.63 points, 95% CI —0.07 to 1.34, P = 0.077).

Conclusions: Gefitinib improved aspects of QoL over docetaxel, with superior objective response rate and a more
favorable tolerability profile and no statistically significant difference in overall survival (although noninferiority was not

statistically proven).

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

introduction

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

In this randomized phase Ul study (V-15-32) comparing
gefitinib versus docetaxel in previously treated Japanese patients
with NSCLC, the primary objective (noninferiority of gefitinib
versus docetaxel) was not statistically proven for overall survival
(08) [hazard ratio (HR) 1.12, 95.24% confidence interval (CI)
0.89-1.40}, 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
progression-free survival (PFS; P = 0.335) and gefitinib had
a superior objective response rate (ORR) and a more favorable
tolerability profile than docetaxel. Because of the significant

© The Author 2009. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
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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 I1Ib/IV) or recurrent
NSCLC who 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 PFS, 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 International Conference on Harmonization/Good Clinical
Practice (GCP), applicable regulatory requirements, and the AstraZeneca
policy on Bioethics. 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/family,
emotional well-being subscales and Lung Cancer Subscale (LCS) {7]. The
Trial Outcome 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 246 for FACT-L or TO! or 2+2 for LCS, on two
visits at least 28 days apart. The assessable for LCS and assessable for QoL
populations were subsets of the intent-to-treat (ITT) population with
nonmissing baseline and one or more nonmissing post-baseline LCS and
QoL assessments, respectively.

Preplanned analyses of FACT-L, TOI, 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; calculated as the difference between the mean overall
patients on a treatment of the within-patient average change from bascline
score); improvement, control {improvement or no change), and
worsening rates and the odds ratio between treatments (with 95% Cl and P
value from a logistic regression model without covariates); and HR
(gefitinib/docetaxel) for time to worsening (with 95% Ci and P value using
a proportional hazard model without covariates).

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

Annals of Oncology

Supporting post hoc analyses of FACT-L, TOI, 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 ¢-test comparing treatments; mean 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 representative of the overall study
population [6].

Qol and disease-related symptoms at baseline

The baseline FACT-L, TOI, 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 87%, 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
98% and 71% and 98%, respectively, for LCS completion, with
smailer 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).

FACT-L . 185 98.5 (64.0-100,0)
TOL 185 584 (26.0~84.0)
Lcs - 225 1 19.0 (5.0-28.0)

98.7 £ 17.2
58,0 %124
19.4 + 475

173 - 980(493-138.0) 973 %175
173 59.0 (28.0-82.0) 578 £ 12,6
201 19.6 (5.0-28.0) 194+ 491

SD, standard deviation; FACT-L, Functional Assessment of Cancer Therapy-Lung; TOI, Trial Outcome Index; LCS, Lung Cancer Subscale.
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Figure 1. Improvement, worsening and control rates of {A) Functional Assessment of Cancer Therapy-Lung total, (B} Trial Outcome Index, and {C) Lung
Cancer Subscale score (assessable population).

Time to worsening was significantly longer on gefitinib than Mean change from baseline for FACT-L, TOIl, and LCS at
docetaxel for TOI, numerically longer for FACT-L, and slightly ~ each visit during the first 12 weeks of treatment is shown in
longer for LCS (Figure 2). Supplemental Figure 1 (available at Annals of Oncology online).
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Figure 2. Time to worsening of (A) Functional Assessment of Cancer
Therapy-Lung total, (B) Trial Outcome Index, and (C) Lung Cancer
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; TOI: 4.31
points, 95% CI 2.13-6.49, P < 0.001) (Table 2). There was no
significant difference between treatments in mean change from
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Table 2. Mean change during the first 12 weeks of treatment {assessable
populations)

SD, standard deviation; CI, confidence interval; FACT-L, Functional
Assessment of Cancer Therapy-Lung; TOI, Trial Qutcome Index; LCS,
Lung Cancer Subscale.

baseline for LCS score (0.63 points, 95% CI —0.07 to 1.34,
P = 0.077) (Table 2).

Post hoc analyses of mean change from baseline in the FACT-
L subscales identified significant differences in favor of gefitinib
over docetaxel in the physical (P = 0.002) and functional well-
being subscales (P = 0.002) but not in the social/family
(P = 0.494) or emotional well-being subscales (P = 0.663)
(Figure 3).

In post hoc analyses, individual FACT-L questions with the
largest differences between treatments in mean change from
baseline (0.3 points difference of absolute value, all favoring
gefitinib) were ‘T am bothered by hair loss’ (difference 2.03
points; question not included in calculating FACT-L, TOI,
and LCS scores); ‘I am content with the quality of my life
right now’ (0.47 points); ‘T am forced to spend time in bed’
(0.39 points); T am enjoying the things 1 usually do for fun'
(0.33 points); ‘I 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
Onicology 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, TOI, 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 III 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 PFS 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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Subscale Mean * SD n P-value
by t-test
Physical 185 0.002
well-being 173
Social/famity — 184 0.494
well-being ' 173
Emotional — — 185 0.663
weli-being — : 173
Functional ¢ — 185 0.002
II-bei N i 4
well-being " E —_ 173
LCs 225 0.077
211

memm Gefitinib

=27 Docetaxel

SD, standard deviation; LCS, lung cancer subscale

Figure 3. Mean change of mean score from baseline for Functional Assessment of Cancer Therapy-Lung subscales (assessable population).

FACT-L and TOI) in addition to superior ORR and a more
favorable tolerability profile for gefitinib. Post hoc analyses
showed that the biggest differences in favor of gefitinib were in
the FACT-L physical and functional well-being subscales, the
two subscales thought the most responsive to short-term
changes {7]. Conversely, there were no significant differences
between treatments in symptom improvement rates or mean
change from baseline symptom score as measured by the LCS.
In line with these results, time to worsening of QoL tended to
be longer for gefitinib than docetaxel, significantly so for TOL
Further, post hoc analyses showed that there appeared to be

a higher correlation between QoL and symptom changes and
objective tumor response with gefitinib compared with
docetaxel. Compliance and evaluability rates were high
supporting the validity of these,QoL data [9].

The QoL benefits seen in this study are consistent with other
studies of gefitinib and docetaxel 3, 4, 10-13]. Docetaxel has
demonstrated symptom relief including improvements in
patient-rated pain scores (P = 0.005) and QoL with less
deterioration in Lung Cancer Symptom Scale (LCSS) pain
score (P < 0.05) in pretreated patients with advanced NSCLC
compared with best supportive care [11]. Despite an
improved tolerability profile with pemetrexed, no
improvements were observed in QoL measurements compared
with docetaxel in a phase III second-line setting in
predominantly Western patients: symptom improvement
rates (21% versus 22%, respectively, measured by LCSS) and
rates of improvement or stabilization of anorexia (56% versus
61%), fatigue (55% versus 57%), cough (64% versus 64%),
dyspnea (64% versus 60%), hemoptysis (70% versus 73%), and
pain (64% versus 62%) were similar for pemetrexed and
docetaxel [12]. In a phase II study in previously treated patients
with advanced NSCLC (SIGN), QoL improvement rate of
gefitinib was higher than docetaxel (34% versus 26%) and the

Volume 20 | No. 8 | September 2009

mean change from baseline in FACT-L score was similar
between the treatments (1.55 versus 0.39, P = 0.63) [10}. A
larger international phase I1I study (INTEREST) with a very
similar design to V-15-32 but in predominantly Western
patients has established noninferior survival of gefitinib
versus docetaxel in 1466 patients with pretreated advanced
NSCLC [13]. Statistically significant benefits in QoL
improvement rates for gefitinib over docetaxel were also
observed in this study (FACT-L 25% versus 15%,

P < 0.0001; TOI 17% versus 10%, P = 0.0026), with no
significant difference between treatments in symptom
improvement rates (LCS 20% versus 17%, P = 0.1329) [13].
Another EGFR TKI, erlotinib, was associated with Qol
improvements [using the European Organization for Research
and Treatment of Cancer QoL questionnaire (QLQ-C30)]
compared with placebo [14] but no comparative data for
erlotinib versus docetaxel exist.

In conclusion, gefitinib demonstrated statistically significant
QoL benefits compared with docetaxel in the current study.
From this study, we believe that treatment with gefitinib
remains an effective treatment option with potential QoL
advantages for previously treated Japanese patients with locally
advanced/metastatic NSCLC.
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