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Table 4 Response
Group Dose level (mg/m?) No. of patients Response PR
CR PR SD PD Sq. Non-sq.
Group A (Cer =60 mL/min) 80 7 0 2 3 2 2 0
160 15 0 4 6 5 4 0
Group B (40 < Cer < 60 mL/min) 60 6 0 3 2 1 2 1
80 0 3 1 2 3 0
100 5 0 1 1 3 1 0
Total 39 0 13 13 13 12 1
CR complete response, PR partial response, SD stable disease, PD progressive disease, S¢. squamous cell carcinoma, Non-sq. non-squamous cell
carcinoma
10 In the development of chemotherapy for elderly
3 T oreu A tioomain patients, the selection of appropriate agents is extremely
El —— Oroup B {0mgim2) important. Candidate agents must have confirmed anti-
hd --a- Group B (80mgim2) P d ble toxicit files i
g —e— Group B (100mgim2) tumor activities and acceptable toxicity profiles in younger
5 patients (e.g., aged <70 years). In this stndy, we investi-
§ ! gated nedaplatin as it had a lower incidence of associated
§ emesis and nephrotoxicity, compared with cisplatin, and
4 favorable antitumor activity in NSCLC patients aged
§ <70 years. Furthermore, the current standard treatment for
o o ‘ elderly patients with advanced NSCLC, that is, third-gen-
"o 12 2 18 48 eration single-agent chemotherapy such as vinorelbine,
Time (hr) gemcitabine or docetaxel, had not been established at the
time of planning of the study [15-17]. The DLT of ne-
—+— Group A (80mgim2) daplatin in patients aged <70 years was reported to be
- - gW:P::’s%“’“mg"‘g) thrombocytopenia, which is correlated with renal function;
70! m .
é 1 o eng(mm:,mz) therefore, we expected that nedaplatin could be safely
< —%~ Graup B {100mgim2) administered to elderly patients by stratifying the patients
] 0.4 according to renal function. Patients with a Cer 240 mL/
5 min were eligible for inclusion in this study based on the
=S g
(] . . ) .
5} results of a previous PX analysis examining the correlation
E 0.01 between the nadir platelet count and renal function
£ (described in “Introduction™) [11]. When younger patients
& 0.001 . with a Cer >40 mL/min were treated with 100 mg/m? of
0 12 24 36 48

Time (hr}

Fig. 1 Mean plasma concentration—time profiles for: a total-Pt and
b free-Pt of nedaplatin

an additional nine patients were enrolled at the dose level
of 100 mg/m”® in Group A. First, the favorable antitumor
response was observed in squamous cell carcinoma and we
intended to evaluate the antitumor response mainly for
squamous cell carcinoma. Then, five of nine additional
patients enrolled had squamous cell carcinoma. Second, the
recommended dose was determined as 100 mg/m’ in
Group A, which was the same dose in younger patients. We
intended to confirm the toxicity and pharmacokinetic pro-
files in this elderly subgroup.

nedaplatin, the predicted nadir platelet count was >50,000/
mm?, Therefore, the initial doses of nedaplatin in Group A
(Cer =60 mL/min) and Group B (40 < Cer < 60 mL/min)
were determined to be 80 and 60 mg/m?, respectively.
The dose escalation over 100 mg/m® was not planned,
because the recommended dose in younger patients {(aged
<70 years) had already been determined at 100 mg/m?,

In this study, milder criteria of DLT was applied,
compared with that used in conventional phase I studies. In
this developmental strategy, we pursued “the recom-
mended dose with moderate and acceptable toxicities for
the majority of elderly patients”, instead of “the recom-
mended dose with the severe toxicities in a small and
limited number of patients, as per most conventional phase
I studies”, because the physiological and pharmacological
function of elderly patients is highly variable.
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Fig. 2 Relationship between AUCs of total/free-Pt and the percent-
age decrease in the neutrophil count

In the pharmacokinetic analysis, the free-Pt AUC at a
dose of 100 mg/m® in Group A seemed similar to that of
80 mg/m® in Group B, and there was no significant
difference between these two treatment subgroups
(P = 0.336). These results endorsed an almost equivalent
drug exposure in both patient groups, stratified according to
renal function. Furthermore, the AUC values in both
groups seemed similar to historical data (obtained in a
study with a small sample size) for patients aged <70 years
[14]. However, a significant correlation was not observed

between the renal function (i.e., the Ccr value) and the
nadir platelet count, as in a previous report examining
younger patients. These were possibly attributed to the
wide inter-patient physiological and pharmacological var-
iability among elderly patients or just the consequence of
the adaptation of dose [11]. For elderly patients, a strict
dose calculation of nedaplatin based on renal function, such
as the dose calculation for carboplatin using the Calvert
formula [18], is not required, and a simple dose selection of
nedaplatin stratified according to renal function is consid-
ered to be reasonable.

A total of 13 (33%) of the 39 patients achieved partial
responses. In this study, 21 patients with squamous cell
carcinoma were enrolled, 12 patients achieved PR and the
response rate was S57%. The biological mechanism
responsible for the antitumor activity of nedaplatin against
squamous cell carcinoma of the lung remains unknown. In
the pharmacokinetic analysis, no significant differences
were observed in responding patients with squamous cell
carcinoma compared with non-responding others. How-
ever, nedaplatin also has a favorable antitumor activity
against head and neck cancer and esophageal cancer, which
also have a high frequency of squamous cell histology
{19-22]. Although antitumor activity was evaluated only in
elderly patients in this study, the development of this
activity is worthwhile in the treatment of NSCLC with
squamous cell histology. Furthermore, a translational study
to identify the biological and/or genetic mechanism
responsible for the antitumor activity of nedaplatin against
squamous cell carcinoma is also warranted.

In conclusion, the recommended doses of nedaplatin for
elderly patients with NSCLC were determined based on
renal function, a dose of 100 mg/m? every 4 weeks was
recommended for patients with a Cer >60 mL/min, and a
dose of 80 mg/m® every 4 weeks was recommended for
patients with 40 < Cer < 60 mL/min, Nedaplatin can be
safely administered to elderly patients with an acceptable
level of toxicity and favorable antitumor activities against
NSCLC, especially squamous cell carcinoma.
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The International Lung Cancer Congress (ILCC), now in its ninth year, is a key forum for representatives of cooperative
groups in North America, Europe, and Japan to discuss ongoing and planned clinical trials in lung cancer. Many of the
significant strides in lung cancer treatment often originate from investigations designed within the cooperative group
system and were a feature of the 2008 ILCC. Small-cell lung cancer (SCLC) represents 15% of all lung cancers diag-
nosed annually and is characterized by rapid growth kinetics, disseminated metastases, and development of chemo-
therapy resistance. Many questions remain regarding the optimal use of radiation therapy and approaches for enhancing
the effects of chemotherapy to improve clinical outcomes. Herein, we explore and outline the scientific vision of each
cooperative group’s SCLC research portfolio, as presented at the 2008 ILCC. Highlights include an ongoing Intergroup
phase It study exploring differing radiation therapy schemes for limited-stage SCLC and a Southwest Oncology Group
0124 trial establishing platinum/etoposide as the standard of care for untreated extensive-stage SCLC in North America.
Continued research efforts sponsored by these groups will represent the future of SCLC diagnosis and management.

Clinical Lung Cancer, Vol. 10, No. 5, 322-330, 2009; DO 10.3816/CLC.2009.n.044
Keywords: Clinical trials, Hyperfractionation, Intergroup trials, Limited stage, Platinum resistance, Radiation therapy

Introduction

Lung cancer is a strikingly prevalent malignancy and is the Jead-
ing cause of cancer-related death in worldwide. Small-cell lung
cancer (SCLC) represents 15% of all lung cancers, and in 2009, an
estimated 32,000 new cases will be diagnosed in the United States. !
Small-cell lung cancer is characterized by aggressive growth kinetics
and disseminated metastases, with 60%-70% of patients presenting
with advanced- {or “extensive-") stage disease. Despite high initial

'Division of Hemarology/Oncology, University of California, Davis Cancer Center,
Sacramento

*Yecerans Administeacion of Northeen California Health Care System, Mather
*Deparrment of Medicine, Roswell Pack Cancer Institute, Buffalo, NY
4Department of Thoracic Oncology, Netherlands Cancer Institute, Amsterdam
si—Icm:m:)Iog)'IOncology Division, The University of Texas Southwestern Medical
Censer at Dallas

SDepartment of Radiation Oncology, University of Colorado, Denver

Division of Medical Oncology, The Ottawa Hospital Cancer Center, Outario,
Canada

#Medical Oncalogy Division, National Cancer Center Hospital, Chiba, Japan
9Section of Hematology/Oncology, The University of Chicago, IL

Submitied: Dec 23, 2008; Revised: Mar 9, 2009; Accepted: Mar 24, 2009

Address for correspondence: Randeep Sangha, MD, Division of Hemarology/
Oncology, University of California, Davis Cancer Center, 4501 X S, Suite 3016,
Sacramento, CA 95817

Fax: 916-734-7946; e-mail: randeep.sangha@ucdme.ucdavis.edu

CIG
media
group, Ip

322 l Clinical Lung Cancer September 2009

tumor response rates following platinum-based chemotherapy,
SCLC rapidly develops drug resistance, subsequently leading ro
tumor progression and patient death. Unfortunately, progress in
SCLC management has been agonizingly slow, with a glaring lack
of therapeutic advances, despite a wealth of new chemotherapeuric
drug classes and targeted agents. With median survivals of 7-11
months and a 2-yeac survival rate of < S% for patients with exten-
sive-stage disease, the need to improve outcomes is apparent.?

The US cooperative groups, sponsored by the raxpayer-sup-
porred National Cancer Institute, as well as cooperarive groups
from Canada, Europe, and Asia, all play a critical vole in overcom-
ing the slow progress in SCLC drug development by incorparating
SCLC-specific clinical trials into their respective research port{olios,
Within the United States, there are 4 general oncology coopera-
tive groups active in lung cancer research: the Cancer and Leuke-
mia Group B (CALGB), Eastern Cooperative Oncology Group
(ECOG), North Central Cancer Treatment Group (NCCTG), and
the Southwest Oncology Group (SWOG).? The CALGB, ECOG,
and SWOG include member institutions from throughout the
country, whereas NCCTG is a regional cooperative group centered
at the Mayo Clinic. Within Canada, the National Cancer lustitute
of Canada Clinical Tvials Group (NCIC-CTG) oversees coupera-
tive oncology efforts. In addition, a focused cooperative oncology
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group that plays a pivotal role and crosses the US/Canadian border
is the Radiation Therapy Oncology Group (RTOG). The 2008
International Lung Cancer Congress (ILCC), now in its ninth year,
provides a unique forum to gather representatives from the North
Amcrican cooperative groups as well as international groups such as
the Burapean QOrganization for Research and Treatment of Cancer
(BORYC) and the Japan Clinical Oncology Group (JCOG). This
article, the fourth in a series thar oudines the scientific vision of
cach group, will focus on clinical research in SCLC.

To provide a foundation for discussion, one must first consider
cutrent trearment perspectives in SCLC. The standard therapeutic
approach for patients with limited-stage SCLC (LS-SCLC) who are
not candidates for a clinical protocol is 4 cycles of chemotherapy
with concurrent thoracic irradiation. Based en ies preclinical syn-
ergy and supetiority in efficacy and tolerability with concomitant
irradiation, cisplatin and etoposide chemotherapy has supplanted
alkykatorfanthracycline~based regimens as the chemotherapy back-
bone.d Thoracic irradiation results in local control and a survival
benclic however, the timing of radiation appears critical. 6 For
example, ealy concurrent chemoradiation yields a small, bur sig-
nificant, survival advantage when compared with late concurrent or
sequential thoracic irradiation; yet, the optimal radiation dose and
fractionation regimen remains controversial.78 For patients with
exeellent performance status and an adequate baseline pulmonary
reserve, adminiscration of rwice-daily thoracic irradiation w 45 Gy
with cisplatinfetoposide has shown encouraging lang-term survival
resules.y However, in practice, this schedule is logistically difficult to
administer and yet unknown to be superior to a biologically equiva-
lent dose of 1 once-daily thoracic irradiation regimen. Patients with
1.5-5CLC who attain a complete response (CR) after concurrent
chemoradiation are offered prophylactic cranial irradiation (PCI)
based on a meta-analysis reporting a 5.4% improvement in 3-year
overall survival (Q8; 20.7% PCl-treated vs. 15.3% control) and a
25% recluction in the incidence of brain metastases (33.1% PCI-
treated vs. 58.6% control). 10

In North America and Europe, the cornerstone of treatment for
extensive-stage SCLC (ES-SCLC) consists of platinum (cisplatin
or carboplatin) and etoposide chemotherapy. The primary role of
radiation therapy is for palliating symptomatic sites of disease. Re-
cently, PCI has been incorporated into the treatment algerithm on
the basis of resulis from a phase 111 clinical trial randomizing 286
paticnes with ES-SCLC with any response to initial chemotherapy
to cicher PCL or observation, 't Ac | year, PCI significantdy reduced
the incidence of sympromatic brain metastases (14.4% PCl-treated
vs, 40,4% control: hazard ratio {HR), 0.27; P < .001) and increased
08 (27.1% PCltreated vs. 13.3% control; [HR], 0.68; P = .003).
Indeed, this has led to the recommendation that PCI be offered for
patients with ES-SCLC who respond to first-line chemotherapy,
after a thorough discussion of the potential risks and benefits.

Unfortunately, the disease recurs in the majority of patients
shortly after inidal creatment. Although second-line chemotherapy
can result in tumor regression, responses are short-lived, and medi-
an survival is often < 6 months.2 A key factor guiding the selection
of future therapy, and its possible efficacy, is the type of response
gained after exposure to a first-line platinum-based regimen. His-
torically, patients are classified into 1 of 3 groups of relapsed dis-

ease: platinum sensitive, platinum resistant, or refractory. Platinum
sensitivity is arbicrarily defined as a chemotherapy-free interval
> 90 days, whereas patients with platinum-resistant disease have
recurtent disease within 90 days of completing chemotherapy.
Refractory SCLC refers to thase who do not tespond to, or progress
during, first-line chemotherapy. Patients with platinum-resistane
and refractory disease are often grouped together and generally
have poor responses to subsequent chemotherapy (< 10%) and
shorter median survivals than patients with platinum-sensitive
disease. Although there is no standard second-line treatment op-
tion, a number of agents have shown single-agent activity, such
as the camptothecin analogues (topotecan, irinotecan), paclitaxel,
vinorelbine, and gemcitabine.2 Multiple-agent regimens, such as
retreatment with platinum/etoposide, are also 4 common treatment
choice for platinum-sensitive tumors. In the late 19905, a randoim-
ized phase III trial for patients with recurrent SCLC compared
single-agent topotecan with cyclophosphamide, doxorubicin, and
vineristine (CAV) and found ropotecan to be equally efficacious but
with greater palliative effects on common lung cancer symptoms.!?
Topotecan, as a result of its US Food and Drug Administration
{FDA) approval for second-line SCLC therapy in placinum-sensi-
tive relapsed disease, has emerged as the standard of comparison in
most phase I clinical trials,13

These perspectives highlight the current state of SCLC manage-
ment, which has not changed significantly in the past decade. We
will now explore the scientific progress and research endeavors pur-
sued by the large muld-institutional cooperative groups.

aoer anc eukarnia Geou 8

In 1987, the CALGB published a seminal report (CALGB 8083)
describing the benefits of thoracic irradiation when given concur-
rently with chemotherapy for patients wich LS-SCLC.'4 Improve-
ments in local control, failure-free survival, and OS strengthened
the case for shifting the standard of care to a chemoradiation
therapy approach. Unfortunately, in 2009, many questions still
remain unanswered regarding the optimal dose and delivery of
thoracic irradiation.

Cancer and Leukemia Group B has been instrumental in ex-
ploring the 70-Gy maximum-tolerated dose (MTD) of once-daily
radiation therapy in a phase 11 setting.!3!3 For example, CALGB
conducted CALGB 39808, in which 57 patients with LS-SCLC
were treated with 70 Gy in 35 once-daily fractions concuttently
with carboplatin/etoposide following 2 cycles of induction pachi-
taxel and topotecan.!6 The reported 2-year survival was 48%, and
the incidence of grade 3 dysphagia was 16%. However, the experi-
ence with 70 Gy of concurrent thoracic chemoradiation remains
limited and, as a consequence, the de facto practice still calls for
once-daily radiation therapy to be delivered ar a total dose of 50-60
Gy in 1.8-2.0-Gy fractions.

Hyperfractionating radiation therapy is believed to offer addi-
tional clinical benefits. An Intergroup 0096 phase 11 trial random-
ized 417 patients to receive 4 cycles of cisplatin/etoposide with
cither 45 Gy of concurrent thoracic irradiation given twice daily
over 3 weeks or once-daily for 5 weeks. Thoracic irradiation was
scheduled to coincide with the start of chemotherapy. This piv-
otal trial found a significanc 5-year OS benefit favoring twice-daily
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| CALGB 3061 0/RTOG 0538 Treatment Schema: Phase [ Trial Comparing Thoracic Radiation Therapy Regimens in
Limited-Stage Small-Cell Lung Cancer

PART 1 PART 2
Arm A
Eligibility s 45 Gy/30 fr, TRT = 3 weeks b.i.d,
- 1S-8CLC + ,,
- No contralateral hilar or R Concurrent 4 cycles of cisplatin/etoposide B R
supraclavicular LN involvement A : A
- ECOGPS 0-2 g Arm B g Arm A
- 70 Gy/35 fr; TRT onge dally x 7 weeks
N=712 3’ ' N 3‘ Arm B or ¢
Stratification i Concurrent 4 cycles of cisplatin/etoposide " Least toxic regimen

- Sex z F4

- Weight loss E Arm G E

- ECOGPS 0 vs. 1/2 61.2 Gy/34 fr; TRT once dally x 16 days

- Radiation technique (3D vs. IMRT) i followed by CB TRT b.id. x 9 days

for a toal of 5 waeks

Primary Endpoint: +
-08 Cancurrent 4 cycles of cisplatin/etoposide
Secondary Endpoints;
- Toxiclty, RR, FFS, focal and distance relapse rate
Interim Analysis:

- Comparison of treatment-related toxicity in arm A and arm C, with the least toxic regimen selected for part 2

Abbreviations: 30 = 3-dimensicnat conformal radiation therapy; bid, = twice datly, CALGB = Cancer and Leukemia Group B; CB = concomitant baost; £C0G = Eastern Coopsrative Oncalogy
Group; FFS = failure-fres survival, r = Iractions; IMRT = intensity-modulated radiation therapy; LN = lymph node; LS-SCLE = limited-stage smali-cell lung cancer; 08 = overal! survival PS =
performance status; RR = response rate; RTOG = Radiation Therapy Oncology Group; TRT = thorucic radiation therapy
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thoracic irradiation compared with once-daily fractionation (26%
vs. 16%; P = .04) and a lower incidence of local failure (36% vs.
52%; P = .06).? Grade 3 esophagitis was the most significant toxic-
ity with twice-daily radiation therapy (26% twice-daily vs. 11%
once-daily), but the incidence of grade 4 esophagitis did not differ
between regimens,

Radiation Therapy Oncology Group has examined an alterna-
tive fractionation scheme using a concomitant boost technique
to escalate dose while keeping the total treatment duration ar 5
weeks. Initially, thoracic irradiation is administered once-daily for
3 weeks, followed by 2 weeks of twice-daily thoracic irradiation.
This dose/fractionation regimen is bypothesized to counteract ac-
celerated repopulation, the increased tumor cell growth rate that is
known to often occur several weeks into treatment. The MTD for
the concomitant-boost technique, when combined with cisplatin/
etoposide chemotherapy, has been determined at 61.2 Gy.17 Thus,
there are 3 plausible treatment regimens for delivering concurrent
thoracic radiation therapy in LS-SCLC at relatively similar biologi-
cally effective doses: (1) CALGR’s 70-Gy once-daily fractionation
for 7 weeks, (2) the Intergroup 0096 regimen of 45-Gy twice-daily
fractionation for 3 weeks, and (3) RTOG' 6 1.2-Gy concomitant-
boost technique for 5 weeks duration,

To address the important radiation therapy questions of optimal
dose and fractionation schemes, CALGB 30610, an Intergroup
study, has now been developed (Figure 1). This pivoral phase III
uial for patients with treatment-naive LS-SCLC is the first of its
kind in well over a decade. It consists of 2 parts; part 1 has 3 treat-
ment arms with patients randomized in a 1:2:2 fashion: arm A, 45

Clinical Lung Cancer  September 2009

Gy (1.5 Gy twice daily x 3 weeks); arm B, 70 Gy (2.0 Gy once daily
x 7 weeks}); arm C, 61.2 Gy (1.8 Gy ouace daily x 16 days followed
by 1.8 Gy twice daily x 9 days for a roral duration of 5 weeks), Four
cycles of cisplatin and ctoposide are given concurrenty. stuting on
day 1 of radiation therapy for all arms of this study. Afeer interim
analysis for toxicity assessmear, only 1 experimental arm (arm B or
arm C) will be selected for further acerual in part 2 of the study,
The primary endpoint will be OS, and the projected total accrual is
approximately 712 patients.

Several randomized trials have aceempted to build on the plac-
form of platinum/etoposide chemotherapy for ES-SCLC; however,
these attempts have been mer with disappointing results. lor exam-
ple, the addition of topotecan consolidation, puclitaxel, BEC2 vae-
cination, or thalidomide to the platinum/etoposide backbone have
not shown any sigaificant survival advantage.'8-22 Furthermore,
CALGB 30103, a randomized phase Il trial, evaluated the Bdl-2
antisense oligonucleotide, oblimersen (G3139), in combination
with carboplatin/etoposide in 56 chemotherapy-naive patients with
ES-SCLC. Although Bcl-2 is an overexpressed apoprotic inhibitor
implicated in SCLC oncogenesis and chemotherapy resistance,
CALGB 30103 suggested poorer clinical outcomes for patients who
received oblimersen than for those who did not {I-year QS rates,
249% and 47%).23

Sunitinib, an oral small-molecule, multitargeted receptor ry-
rosine kinase inhibitor, has been FDA approved for the trear-
ment of patients with renal cell carcinoma and imatinib-resistant
gastrointestinal stromal tumors. It has potenc inhibitory effects
of the plateler-derived growth factor receptors (PDGFRs)-o1 and
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-B. vascular endothelial growth factor receprors (VEGFRs)-1, -2,
and -3, stem cell facror recepror (KIT), Fms-like tyrosine kinase-
3 (FUT3), colony stimulating factor receptor (CSF)-1R, and the
glial cell line—derived neurotrophic factor recepror (RET). Given
its promiscuity in inhibition, sunitinib is hypothesized to affect
multiple hallmarks of cancer, including angiogenesis and tumor cell
proliferation. CALGB 30504 is an ongoing phase T/II clinical trial
investigating the combination of sunitinib plus cisplatin/etoposide
for patients with ES-SCLC. The phase I portion of the trial will
determine the MTD to be used for the phase II portion. Sunitinib
will be given daily concurrent with 6 cycles of cisplatin/etoposide,
followed by maintenance sunitinib until the development of pro-
gressive discase {PD) or excessive toxicity. The phase II portion of
the trial will randomize patients, after initial treacment with suni-
tinib plus cisplatin/etoposide, to maintenance therapy with either
sunicinib or placebo. The primary endpoint will be progression-free
survival {PES}, with an accrual goal of 107 patients.

y Cooperative Onoeoiogy

SEIOLA

Bevacizumab, a monoclonal antibody (MoAb) targeting VEGE
has shown to improve survival when combined with chemotherapy
in paticnts with advanced NSCLC, as described in the ECOG
4599 wial. 24 Given these positive results, further evaluation of
bevacizumab was Felt to be warranted in SCLC because of its high
degree of vascukurization and VEGF expression.?? ECOG 3501,
a phase 1 trial of bevacizumab with cisplatin/etoposide in ES-
SCLC, has completed accrual. A 21-day cycle of intravenous (L.V.)
csplatin 60 mg/m? day 1, etoposide 120 mg/m? days 1-3 LY,
and bevacizumab 15 mg/m? day 1 was administered for 4 cycles
with maintenance bevacizumab given thereafter until PD or unac-
ceprable toxicity. The primary endpoint was to detect an improve-
ment in G-month PES from 16% to 33% in 66 patients. Updated
survival analysts eported at the 2008 ILCC showed a G-month
PES of 35% and a l-year OS tate of 37%.26 Median PES and OS
wete 4.7 months and 11,1 months, respectively. Of the evaluable
patients, there wete no grade 3/4 hemorrhagic events, despite the
known predisposition for SCLC to be centrally located. In another
nonrandomized phase 1 study, CALGB 3036, 72 patients with
previously untreated ES-SCLC received a maximum of G cycles of
cisplatin 30 mg/m? days 1 and 8 LV,, irinotecan 65 mg/m? days |
and 8 LY., and bevacizumab 15 mg/m?2 day 1 without maintenance
therapy. The regimen was feasible, and the 1-year PES and OS rates
were 18.3% and 48.9% (imedian PES, 7.1 months; median OS,
11.7 months), respectively.?? VEGE and PDGF levels showed no
correfation with response, PFS, or OS. Overall, these scudies are
forming the rationale for the industry to evaluate bevacizumab in
the phase [ setring,

The Hedgehog (Hh) pathway is an essential embryonic signal-
ing cascade implicated as an oncogenic catalyse in a varety of
malignancies, There is evidence supparting persistent activation of
the Hh pathway in SCLC, and in cell lines treated with a potent
Hh inhibitor, cyclopamine, significant growth inhibition has been
observed. 2829 GDC-0449 is an orally bioavailable synthetic in-
hibitor of Hh signal transduction and has shown safery and clinical
henefit in a phase 1 clinical trial for patients with advanced solid
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tumors.30 Similarly, inhibition of the insulin-like growth factor
(IGF) pathway is a promising new target with therapeutic efficacy
in a variety of tumor models. This pathway is thought to mediate
chemotherapy resistance as well as resistance to certain novel agents
in SCLC.3132 Cixutumumab (IMC-A12), a MoAb targeting the
IGF type 1 receptor (IGF-1R), is in clinical development. ECOG
is proposing an ECOG 1508 three-armed, randomized phase II
trial to determine “proof of activity” Patients with ES-SCLC will
be randomized to receive (1) cisplatin/etoposide alone, (2) cis-
platin/etoposide plus GDC-0449, or (3) cisplatin/etoposide plus
cixutumumab for a total of four 21-day cycles. PFS s the planned
primary endpoint, and the statistical design will include 74 patients
per arm to have 85% power to detect a 33% reduction in the HR
for PES, corresponding to a 50% improvement in median PFS
from 5.0 moanths to 7.5 months. Extensive correlative analysis will
be integrated within this trial, with particular emphasis on Hh
ligand and IGF-1R expression.

European Grganization for the
Research and Treatment of
Cancer

The EORTC extends over multiple European countries and is a
key contributor to clinical lung cancer research. Building upon the
Tntecgroup 0096 study in LS-SCLC, the CONVERT (Concurrent
ONce-daily VErsus Radiotherapy Twice-daily) trial hypothesizes
that increasing the total dose of once-daily thoracic irradiation will
improve efficacy and negate the benefit of twice-daily fractionation,
thus making the once-daily regimen more practical and logistically
easier to deliver. The CONVERT trial is a 2-arm, multicenter,
randomized phase II1 Intergroup wial comparing a once-daily
with a twice-daily schedule, given concurrently with cisplatin and
etoposide (Figure 2). The radiation therapy regimen put forth by
the Intergroup 0096 trial (45 Gy, twice-daily fractionation over 3
weeks) will be compared with 66 Gy, once-daily fractionation over
6.5 weeks. Unlike in the CALGB 30610 trial, thoracic irradiation
will commence with the second cycle of chemotherapy. The pri-
mary endpoint will be OS, and the goal for accrual is 532 patients
within a 4-year time span. The study is currently open in a number
of EORTC member institutions.

Amrubicin is a novel cytotoxic agent being evaluared for the
treatment of patients with ES-SCLC, Tt is a completely synthetic 9-
amino-anthracycline that is converted to its 13C alcohol metabolite
amrubicinol, which has greater antitumor activity than its parent
molecule, in stark contrast to the traditional anthracycline deriva-
tives, doxorubicinol and daunorubicinol 3! Moreover, amrubicin
has been found to be less cardiotoxic than doxorubicin in animal
models.3? In a study of patients with refractory and sensitive re-
lapsed SCLC, amrubicin has shown activity as a single agent. The
overall response rate (ORR} was approximately 50% in each group,
and the median PFS, median OS, and 1-year survival times in the
refractory and sensitive groups were 2.6 months and 4.4 months,
10.3 months and 11.6 months, and 40% and 46%, respectively.34
EORTC 08062 is a phase II trial equally randomizing chemother-
apy-naive patients with ES-SCLC to 1 of 3 treatment arms: arm 1,
amrubicin 45 mg/m? on days 1-3; arm 2, amrubicin 40 mg/m? on
days 1-3 plus cisplatin 60 mg/m? on day 1; and arm 3, cisplatin 75
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Treatment Schema: Phase Ill CONVERT Trial

Once-Daily Thoracic Irradiation

R
R A D1 D3 D22 D24 D43 D45 D64 D66
o L i s
Uited-Stage B3 13; RT 66 Gy/33 f1/45 days —> SD,PR, CR - PCI
Small-Cell ; i |
Cancer
Lung Cance A : Twice-Daily Thoracic Irradiation ——  PD— No PCI
T T D1 D3 D22 D24 D43 D45 D64 D66
0Ro
] N : :
RT 45 Gy/30 #/19 days
Primary Endpoint:
-08
Secondary Endpoints:

- Local PFS; metastasis-free survival, toxicity, chemotherapy and radiation therapy dose intensity

Maxlmum of 6 cycles of cisplatin/stoposide,

Abbreviations: CONVERT = Concurrent ONce-dally VErsus Radiotherapy Twice-dally; CR = complete response; D = day, fr = fractions; 0S = overall survival; PC! = prophylactic cianial irradiation,
PD = progressive disease; PFS = progression-free survival; PR = partial response; BT = radiation therapy; SD = stable disease

Protocol

Number | Tase : Population | Reference Arm

: !
JCOGO202 | Il Treawnent-naive LS-SGLC i C'Spg:ggémgfg% ;;;T* ~
JCOGO509 | W | Treatment-naive ES-SCLC | Cisplatin/irinotecan
JCOGO605 | W, Relapsed SCLC: sensitive | Nogitecan
PCT05 '

Proposed clinical trial in development,

i Relapsed SCLC: refractory | - |

Japan Clinical Oncology Group Research Portfolio of Ongoing and Proposed Clinical Trials in Smali-Cell Lung Cancer

Experimental Arm Accrual Primary Endpoint
Target, N
e 0 ot
Cisplatin/amrubicin o282 Overall survival
Cisplatin/etoposide/irinotecan LU Overall survival
Amrubicin ' 80 Response rate

Ablyrsvialions: £S-8CLC = extensive-stage smali-cell lung cancer; JCOG = Japan Clinical Oncology Group; LS-SCLE = limited-stage small-cet king cancer; PC = protocot concent; RT = radiation

therapy; SCLC = smali-cell lung cancer

mg/m? on day 1 plus etoposide 100 mg/m2 L.V. on day 1 followed
by oral etoposide 200 mg/m? on days 2 and 3. In all arms, treat-
ment is repeated every 21 days in the absence of progressive disease
or unacceptable toxicity. Patients are stratified based on institution,
sex, and performance status, The primary endpoint is RR, with
secondary endpoints examining PES, OS, and toxicity, Amrubicin
is already approved in Japan and is currently being investigated in
the United States in a multinational, randomized phase 1T trial
for patients with SCLC who do not respond to first-line therapy.
Considerable hope exists for this agent, but its role will need to be
more cleatly defined.

Finally, a proposal is in place for a phase [I EORTC 08061 trial
treating patients with chemotherapy-naive or sensitive relapsed
ES-SCLC. Sunitinib will be given as a single oral agent (150-mg
loading dose followed by 37.5 mg daily) until progressive disease,
Discase control rate at 4 weeks after the start of treatment will be
the primary endpoint,

Japan Clinical Oncology Group

Altchough there are a number of cooperative oncology groups
in Japan, JCOG and the North Japan Lung Cancer Study Group
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{NJLCSG) are particularly active in SCLC research efforss, JCOG
draws from its 190 participating institutions to enroll patients into
its trials. In SCLC, there are 3 ongoing phase 111 tials, in addition
to 1 phase I protocol in development that is evaluating amrubicin
in the relapsed/refractory serting {Table 1). However, the fearured
trial ar the 2008 ILCC was NJLCSG 0402, a randomized phase
Il wial comparing amrubicin with topotecan in previously meated
SCLC. Sixty patients, stratified according to performance seatus
and type of relapse (chemotherapy sensitive or refracrory), were
randomly assigned to receive amrubicin 40 mg/m? days 1-3 or
topotecan 1 mg/m? days 1-5 for a minimum of three 21-day cycles.
The primary endpoint of ORR was 38% for the amrubicin arm
and 21% in the topotecan arm.35 In sensitive relapse, the ORRs
for amrubicin and topotecan were 53% and 21%, and in refractory
relapse, 17% and 0%, respectively. There were no sigaificant ad-
vantages of cither therapy in median PES and OS. Neutropenia was
severe for those treated with amrubicin, with 79% of the paticnts
expetiencing grade 4 neutropenia and 14% of the patients expe-
riencing febrile neutropenia. Moreover, 1 treatment-relared death
was observed resulting from sepsis. Encouragingly, amrubicin has
activity, particularly in chemotherapy-refractory relapse, which is
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NCCTG 0621 Treatment Schema: Phase (Il Trial of Saracatinib (AZD0530) in Extensive-Stage Small-Cell Lung Cancer

ES-SCLC
ECOG PS 0-2
Controfled brain metastases allowed

PRE-REGISTRATION

Previously Unireated !
Treat with 4 cycles? of standard platinum-based chematherapy

|

Assess for sligibility < 4 weeks after completion of chemotherapy

}

} Previously Treated

Received 4 cycles? of standard platinum-based chemotherapy
at physician's dlscretion

|

Assess for eligibility < 4 weeks after completion of chemotherapy

‘ .
D, PR, CR

|

8D, PR,CR
Primary Endpoint: ‘
- PFS at 12 weeks
Secondary Endpoints:
- 0S,RR, TTF
Correlative Science:

- Circulating tumor cells

REGISTRATION (N = 44)

Saracatinib (AZD0530) 175 mg p.o. daily until PD or unacceptable
toxicity or 2 years)

At oyole = 21 days

Abbreviations: CR = complete response; ECOG = Eastern Cooperative Oncology Group; ES-SCLC = extensive-stage small-cell lung cancer; NCCTG = North Central Cancer Treatment Group; 05 =
overall survival; PD = progressive disease; PFS = progression-free survival; p.o. = orally; PS = performance status; BR = responss rate; SD = stable disease; TTF = time to treatment {aiture

notoriously difficult to treat. Results are limited by the small sample

size bue still warrant further evaluation in larger-scale trials,

Morih Oontrad Cancer Treatment
GO
The NCCTG is a regional cooperative network based in the

Mayo Clinic in Minnesota with a number of centers scattered
across the United States, Canada, and Puerto Rico. The NCCTG
customarily focuses ou phase II clinical trial designs with novel
therapeutic agents and also participates in Intergroup protocols such
as the ongoing CALGB 30610 trial described earlier. The NCCTG
research portfolio recenty featured a phase II NCCTG 0621 trial
evaluating a novel oral ¢-SRC inhibiter, saracatinib (AZD0530),
administered daily in nonprogressing patients with ES-SCLC whe
received 2 maximum of 4 cycles of standard platinum-based chemo-
therapy {Figure 3). The trial was designed for a primary endpoint of
12-week PES, and secondary endpoints included RR, OS, and time
to treatment failure. [ncorporated within the study is an intriguing
analysis of the effects of saracatinib treatment on the levels of circu-
lating vwmor cells (CTCs) as well as correlative sclence atrempting
to determine potential predictive markers of response in CTCs.
Complete analysis of the results are eagerly anticipated.

National Cancer Institute of
Canana Glinical Trials Group

The NCIC-CTG is the only adult cooperative oncology group
based in Canada with a nacional membership supporting a spec-
crum of clinical trials ranging from phase I testing of novel thera-
peutic agents to the conduct of large, randomized, controlled phase
1 trials. The importance of its contributions to the treatment of
lung cancer is well recognized. Historically, the NCIC-CTG has

been an active participant of SCLC trials initiated by other coop-
erative groups. NCIC-CTG BR.28, also known as the previously
described CONVERT trial, is one such effort that has recently
opened to accrual in NCIC-CTG member institutions.

Radiation Therapy Oncology
Group

In lung cancer, RTOG reseaich endeavors ate intended to deci-
pher the optimal methods of using radiation therapy in a consis-
tently effective and safe manner. Besides being a key collaborator
in the CALGB 30610 trial, designated as RTOG 0538 within the
geoup, RTOG has been instrumental in discerning the best method
of delivering PCI in LS-SCLC. RTOG 0212, closed to accrual in
February 2008, was designed to determine the optimal dose of
PCI after a meta-analysis suggested a reduced incidence of brain
metastases with higher PCI doses. Patients with LS-SCLC who
were complete responders to primary treatment were randomized to
receive standard (25-Gy/10-fraction/12 days) or higher PCI doses
(36-Gy) administered using either conventional (18 fracrions/24
days) or accelerated hyperfractionated radiation therapy (24 twice-
daily fractions/16 days). This phase [I/UI trial had significant
contribudons from CALBG, ECOG, EORTC, and SWOG, with
results presented at the 2008 American Society of Clinical Oncol-
opy meeting. A total of 720 patients were enrolled, and although
there was a nonsignificant trend for reduced 2-year brain metastases
incidence with high-dose PCl compated with standard-dose PCI
(24% vs. 30%; P = .13), there was a significantly marked increase in
chest relapse (48% vs. 40%; P = .02) and mortality (2-year OS 37%
with high-dose PCI vs. 42% with standard-dose PCL; P = .03).36
Thus, the prevailing PCI dose of 25 Gy remains the standard of
care for LS-SCLC.
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Intergroup 0096 showed a survival benefit using an acceler-
ated fractionation schedule compared with daily radiation therapy,
RTOG 0239, a phase II trial, evaluated an innovative radiation
therapy design where once-daily radiation therapy along with con-
curtene chemotherapy was given followed by a hyperfractionated
schedule, a concomitant boost, in LS-SCLC (61.2 Gy/34 fractions).
This schedule was found to be tolerable but was associated with a
high incidence of myelosuppression.3? RTOG 0623 is a phase II
trial designed to overcome this adverse event by incorporating fil-
grastim with concurrent chemoradiation therapy and pegfilgrastim,
with adjuvant cisplatin/etoposide chemotherapy in paticnts with
LS-SCLC. Historically, hematopoietic growth factors have not been
recommended during combined modality chemoradiation therapy
based on early theoretical concerns that growth factors might re-
lease progenitor cells and expose them to the damaging effects of
radiation therapy, but significant improvements in supportive care
and delivery of radiation therapy could make these concerns less
applicable, The primary endpoint of RTOG 0623 is to evaluate the
safety and efficacy of filgrastim in reducing grade 2 3 neutropenia
when given with concurrent chemoradiation. Unfortunately, this
trial is accruing poorly and is expected to close soon.

Southwest Oncology Group

The premier effort of the SWOG research portfolio in SCLC
is the recently reported $S0124 phase I trial, a study in which
CALGB, ECOG, and NCCTG also participated as part of the
Intergroup.38 This protocol duplicated the treatment regimen of a
small phase III study conducted by JCOG (JCOG 9511) demon-
strating the superiority of the cisplatin/irinotecan combination over
cisplatin/etoposide in patients with chemotherapy-naive ES-SCLC
with respect to RR, PFS, and OS8,39 After an interim analysis, the
uial was closed 1o further accrual, with only 154 patients entered.
Because of its small sample size and possible effects from phar-
macogenomic differences between Japanese and North American
populations, further confirmatory studies were prompted.

In a comparative North American and Australian phase I1I trial
directed by the Hoosier Oncology Group, 331 patients were ran-
domized to receive a modified dose schedule of cisplatin/irinotecan
or cisplatin/ctoposide.4? The modified treatment regimens were
intended to improve delivery, reduce toxicity, and be more con-
sistent with the dosages and schedules administered in the United
Stares.3! In chis erial, there were no differences in outcome between
cisplatin/irinotecan and cisplatin/etoposide. Because of the differ-
ing dose schedules, questions remained regarding the validity of
cisplatin/irinotecan as an optimal regimen for ES-SCLC.

The Southwest Oncology Group sought to conduct a confirma-
tory, appropriatcly powered tial (S0124) by designing a simjlar
study to JCOG 9511 by using identical cisplatin/irinotecan and
cisplatin/etoposide treatment doses and schedules, thereby deter-
mining whether the results were reproducible and relevant 1w a
Western population.3® Correlative studies were incorporated to
seek out the possible role of population-related pharmacogenomic
variability in irinotecan metabolism due to genetic polymorphisms,
Over a 4-year time span, 671 patients were randomized to receive a
maximum of 4 cycles of either cisplatin 60 mg/m?2 on day 1 plus iri-
notecan 60 mgfm?2 on days 1, 8, and 15 every 28-days or cisplatin
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30 mg/m?2 on day 1 plus etoposide 100 mg/m?2 on days 1-3 every
21-days. Patients were stratified based on performance status,
number of metastatic sites, weight loss, and lactate dehydrogenase
levels. The primary endpoint was OS. Cisplatinfirinotecan ef-
ficacy outcomes were similar to cisplatin/etoposide, with an ORR
of 60% versus 57%, median PFS of 5.8 months versus 5.2 months
(P =.07), and a median OS of 9.9 months versus 9.1 months
(P = .71), respectively.38

Evaluation of the adverse events between the S0124 and
JCOGY51 wrials demonstrated a significantly higher hematologic
toxicity in Japanese patients compared with North American pa-
tients with either treatment regimen (P < .02), bur the incidence
of nonhematologic toxicities did not differ significantly. Of those
enrolled in the $0124 trial, 142 patient samples were analyzed
for pharmacogenetic variability of select genes in irinotecan me-
tabolism performed on genomic DNA from peripheral blood
mononuclear cells. Intriguingly, significant correlations for generic
polymorphisms and hematologic and gastointestinal roxicitics
were found,38

Thus, $0124 did not confirm the results of JCOGYS511 in a
Western population. The putative mechanisms underlying the dif-
ferences in efficacy and toxicity are hypothesized 10 be related o
allelic variants of genes involved in irinotecan metsholism. SWOG
has confirmed that in North America, platinum/ctoposide remains
the standard of care for previously untreated ES-SCLC.

The Southwest Oncology Group also recently reported $0435,
a phase I study investigating the role of sorafenib in ES-SCLC.41
Sorafenib, an oral multikinase inhibitor with effects on rumor
proliferation and angiogenesis, is FDA-approved for the treatment
of advanced renal cell and hepatocellular carcinoma. Patients with
ES-SCLC weated with only 1 previous platinum-based cheno-
therapy regimen were stratified according to platinum sensitivity
and treated with sorafenib 400 mg orally twice daily on a continu-
ous basis for a 28-day cycle. Of 80 evaluable patients, 3 patients
with platinum-sensitive disease had a partial response (PR; 8%),
whereas only 1 patient with platinum-resistanc disease had a PR
(2%). The stable-discase rates were similar between both groups
(32% and 31%, respectively). Median PFS was 2 months for both
strata, and OS was 7 months for platinum-sensitive patients and
5 months for platinum-resistant partients. Given these resules and
the general rolerability of sorafenib, further study of this agent in
SCLC is warranted.

Conclusion

Through their capacity to offer a wide range of scientific and
patient resources, multi-institutional cooperative groups have a vital
responsibility to ensure that significant strides in SCLC research
continue to be made. As many SCLC trials have traditionally been
underpowered, the importance of lurge collaborative research ef-
forts 1o maximize accrual cannot be overeraphasized. In addition,
the trend to incorporate translational science studies into each rial
offers an avenue to discern the undetlying mechanisms of SCLC
chemotherapy resistance and to perhaps develop future prognostic
and predictive biomarker profiles. However, considerable work
remains in order to overcome 2 decades of stagnant gains in SCLC
manageraent. The focus has shified to first optimizing the delivery
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of known effective treatments, such as thoracic irradiation in LS-
SCLC, before expanding upon the paradigm so that therapeutic
advances are built on a solid foundation. Moreover, novel targeted
agents wiil certainly be added to the SCLC treatment armamen-
tarium, ideally based on strong preclinical rationale and an ap-
propriate “druggable” target, but to date, no targeted therapy has
been approved for patients with SCLC. Indeed, the ongoing and
planned research endeavors of the cooperative group system are
essential to ensure that the future progress for SCLC management
remains encouraging.
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Abstract

Critical advances in the treatment of patients with lung cancer have occurred in the past few years. The cooperative
groups in North America and internationally have played crucial roles in these advances. The leaders of the groups
meet on a regular basis to review the progress of their trials. However, they rarely have a chance to discuss all ongoing
and planned trials, except at the annual Lung Cancer Congress held each June. This article capturses this exchange
from the 10th Annual Lung Cancer Congress held in June 2009. Exciting efforts are ongoing for all stages of non-
small-celi lung cancer, small-cell lung cancer, and mesothelioma. A major focus of the groups at this time is a push
toward more personalized medicine, as reflected in the selection criteria for many of the trials, along with planned
correlates to better define populations most likely to benefit. Agents targeting the vascular endothelial growth factor
(VEGF) pathway, including many tyrosine kinase inhibitors against the VEGF receptor, and those targeting the epider-
mal growth factor receptor pathway, are under extensive development with many combination trials ongoing.

Clinical Lung Cancer, Vol. 10, No. 6, 395-404, 2009; DO 10.3816/CCR.2008.n.002
Keywords: Bevacizumab, Cediranib, Cetuximab, EGFR mutational status, Mesothelioma, Sunitinib, Vinorelbine

Introduction
Progyress in therapy for thoracic malignancies has been increasing
dramadically in recent years. We have known for some time that
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chemotherapy improves survival and qualiy of life compared with
bese supportive care for advanced-stage disease.! Guidclines pub-
lished by the American Society of Clinical Oncology (ASCO) and
the American College of Chest Physicians endarse cither a platinum
or nonplatinum doublet as initial therapy for padients with good
performance stacus (PS) with newly diagnosed advanced-stage non-
stmall-cell lung cancer (NSCLC).23 For early-stage NSCLC that has
been resected, both ASCO and the National Comprehensive Cancer
Network endorse cispladin-based adjuvant chemotherapy for resect-
ed stage [ and IHIA NSCLC, with coutroversy surrounding, therapy
of stage 1 disease and the use of postoperative radiation therapy.4-6
For advanced-scage disease, efforts to add a third drug to the
standard 2-drug doublet regimens had not mer with success until
recent trials that have included bevacizumab and cetuximab, both
antibodies targeted to pathways now known to be important
in NSCLC.7? These pathways include dhe vascular endothelial
growth facror (VEGF) pachway critical for angiogenesis targeted
by bevacizumab and the epidermal growth factor receptor (EGFR)
pathway targeted by cetuximab, The bencfit of the addition of
bevacizumab to chemotherapy was first demonstrated by E4599, a

phase 111 wrial led by one of the large cooperative vncology rescarch

This areiele soighit include ehe discussion of investigarional and/or untubeled uses of drugs snd/or devices diac might not be approved by the FDA.

ICn]tE(}iia Electronis forwanding w wopying s a violation of US and intemational copyrigh laws. A
group, Ip Authoriraion ;d)oioto}xf items for internat or personal use, or the internal or personal use of specitic clients, is granced by CIG Media Group, LP, ISSN #1525-7304,
s
{34

provided il appropriate

s pakd direcrly 1o Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923 USA. www.copyright.com 78-750-8400.

Clinical Cancer Reviews December 2009

~ 172 ~

9



10

Cooperative Group Research Efforts in ‘Thoracic Malignancies 2009

groups of North America, the Eastern Cooperative Oncology
Group (ECOG)E; the National Cancer Institute of Canada Clini-
cal Trial Group (NCIC-CTG) directed the BR.21, which led to
approval of the and-EGFR rargeted agent erdotinib!®; and onc of
the key trials showing a benefit from adjuvant chemotherapy in
early-stage disease was led by NCIC-CTG,"! highlighting the criti-
cal role the North American cooperative oncology groups, as well as
cooperative groups abroad, have played in cstablishing the current
standards of care for padents with NSCLC.

Within the United States, there are 4 general oncology coopera-
tive groups active in lung cancer research sponsored by che National
Cancer Institute, with member institations scattered throughout
the counrry: Cancer and Leukemia Group B (CALGB), ECOG,
the Norcth Central Cancer Treatment Group (NCCTG), and
the Southwest Oncology Group (SWOG). Within Canada, the
NCIC-CTG vversees cooperative oncology dinical erials, More
modality-focused cooperative groups in North America (both in
the United States and Canada) include the American College of
Surgeons Oncology Group (ACOSOG) and the Radiation Therapy
Oncology Group (RTOG). Europe has multiple cooperative groups
within each country, but the European Organization for Research
and Treatment of Cancer (EORTC) works across borders for im-
poreant trials. Most Asian councries also have cooperative group ef-
forts, with the work in Japan highlighted in this ardcle, pardeularly
that of the Japanese Clinical Oncolegy Group (JCOG).

The newest advances in lung cancer treatment have been toward
more personalized therapy of the disease. Patients with activating mu-
racions in EGFR have a known increased sensitivity to the tyrosine ki-
nase inhibitors (TKIs) that target the pathway, gefitinib and erlotinib.
The recently published IPASS (Iressa Pan Asia Study) looked at firse-
line gefitinib versus chemotherapy for clinically selected patients more
likely to have chese murations and found hac for those with dhe mu-
tations, gefitinib improved progression-free survival (PFS) more than
chemotherapy.!2 A recent effort from ane of the Japanese cooperative
groups added further to this observation in a trial char only included
patients with EGFR nuwtations and found a very robust benefit to the
first-line gefitinib.13 Ongoing cffores within other cooperative groups
ate tooking for other matkers of benefit from the EGFR ishibitors,

Better selection of specific chemotherapy drugs for individual
patients is another area of active investigation withia the coopera-
tive group system. The cooperative groups are also focused on novel
therapeutic agents, particularly che TKIs targeting VEGF receptor
(VEGFR) and others. Most trials looking at novel agenes are also
designed to determine biomarkers thac will predict which patients
are most likely to benefit from individual drugs.

This report explores cooperative group research strategies in
NSCLC (Tables 1 and 2), small-cell lung cancer (SCLC; Table 3),
and mesothelioma as presented at the 10th Annual Lung Cancer
Congress. The group’s efforts are presented in alphabetical order by
group name. Further details about the open swudies can be found
online at clinicalerials.gov.

American College of Surgeons
Oncology Group

The stated purpose of the ACOSOG is to evaluate che surgical
management of patients with malignant salid tumars. ACOSOG

Clinical Cancer Reviews Dacember 2009

includes surgeons and other oncology specialists throughout the
United States and internationally. The aims of the thoracic com-
mittee of this group are to improve local control in early-stage
NSCLC and to enhance therapeutic efficacy through biologic and
molecular markers.

Ongoing ACOSOG trials in early-stage NSCLC explore alterna-
tives to lobecromy in patients who are high-risk surgical candidates,
74032 is a randomized phase 111 trial of sublobar resection with or
without brachytherapy in high-risk patients (based on pulmonary
funcrion and medical comorbidiry) wirh stage IA/IB NSCLC 3 cm
in size. Brachytherapy is administered by placement of a mesh with
jodine-125(1251) secds at the resection margin. The study opened in
July 2005 and to datc has accrued over 200 of the targer 226 patients,
with compledon expected in 2009. The primary and secondary
endpoints will be time to local recurrence, treatment-related toxicity,
averall survival (O8), disease-free survival (DFS), impact of complete
resection, pulmonary function, and quality of life.

Z4033 is a pilot study assessing the efficacy of a nonsurgical local
thermal ablation treatment modality, radiofrequency ablation, in
patients with stage JA NSCLC who are not operative candidates
based on poor pulmonary function or other significant comorbidi-
ties. The primary and secondary objectives are local recurrences at
2 years and regional and distant recurrence. The wial opened in
September 2006 and, by June 2009, had accrued 43 patients of its
rargee enroliment of 55, with completion expected in 2009.

There are currently 2 proposed studies in ACOSOG for patients
with limited mediastinal nodal metastasis. The first is a prospective
phase I trial of surgical resection and postoperative chemotherapy
in patients with single-station N2 disease by clinical staging stud-
ies, ie, compuced tomography (CT), positron emission tomography
(PET), and mediastinoscopy andfor endobronchial ultrasound
transbronchial needle biopsy. This is intended as a feasibility study
with the primary objective of evaluating the effectiveness of the
above clinical staging modalides. It also includes a coreelative sci-
ence endpoint of predicting chemotherapy sensitivity by genetic
markers of chemotherapy resistance in tumor rissue.

The second addresses the role of postoperative radiation therapy
(PORT) after reseceion of clinically carly-stage NSCLC wich initially
unsuspected mediastinal nodal metastasis. Alhough uncontrolled
retrospective studies suggest a survival benefic to PORT in addition
to that of postoperative chemotherapy in dhis setting, prospective,
randomized data are lacking. This quescion is currently being ad-
dressed in a large, incernacional, randomized phase Il study of PORT
versus observation in patients wich swrgically dereered N2 discasc, che
LungART (Lung Adjuvant Radiotherapy Tiial), primarily involving
European cooperative groups and participating institutions (discussed
further in the EORTC section). The ACOSOG has proposed coor-
dinating a North American Intergroup stady of PORT, which wilf
also be a randomized phase 111 wrial comparing PORT (conformal
radiation therapy to 50.4 Gy over 6 weeks, with a boost of 10.8 Gy if
there is nodal extracapsular extension) with observation. The primary
endpoint will be OS, with secondary endpoints of treatment-related
toxicity, local control, DFS, and patterns of recurrence.

Although surgery typically is not a primary treatment modalicy for
SCLC, there are dara to suppore its role in very limited stage. A pro-
spective study of surgery for dlinical stage 1A SCLC is proposed, with
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Open Cooperative Group Phase liI Trials in Early-Stage Non-Small-Cell Lung Gancer

Trial Subtype and Stage Treatment Quicome. | Number of Patients
ACOSOG 24032 | Stage | NSCLC, poor PFT Sublobar resection with o without brachytherapy seeds (125} Recurrence 226
CALGB 140503 StageiA<2cm { obectomy versus sublobar resection DFS 1297
CALGB 30506 Stage | 2-6 ¢m Observation versus adjuvant chemotherapy; stratification by lung metagene score 0S 1294
ECOG 1505 Resected stage 1B-lIA 4 Cycles of adjuvant chemotherapy with or without bevacizumab 08 1500
ECOG 5597 Hesected slage | Selenium versus placebo x 4 years Recurrence 1960
EORTC LungART Resected N2 With or without postoperative radiation therapy DFS 700
JCOGO707 Stage | > 2 cm UFT versus §-1 oS 960
JC0G0802 Stage | < 2 om Segmentectomy versus lobectomy 0S 1100
RTOG 0617 Locally advanced Garboplath gfﬂ?;’éﬂﬁ?;ﬁ;‘(‘)‘sg’x‘g}“gf g‘;;"""“ab 05 500

Aubreviations: '2% = 10dine-125; ACOSOG = American College of Surgeons Oncolegy Group; CALGB = Cancer and Leukemia Group B; DFS = disease-free survival: ECOG = Eastem Cooperative
Dncology Group: EORTC = Exropean Organization for Research and Tieament of Cancer, JCOG = Japanese Cooperatve Oncology Group, NSCLC = non-small-cell fung cancer, 0S = overall
survival; PFT = pulmonary function test; RTOG = Radiation Therapy Oncology Group; UFT = uracil-tegafur; XRT = radiation therapy

endpoints being clinical o pathologic stage correladion, 08, DES, and
translational research through tissue and serum collection,

Cancer and Leukemia Group B

CALGB 9633 was a crucial trial for our understanding of the ad-
juvant therapy benefit in stage 1B NSCLC. To dare, CALGB 9633
is the only large platinum-based adjuvant chemotherapy trial exclu-
sively targeting stage IB disease.! 45 The scudy compared surgical
resection with or withour adjuvant paclitaxel/carboplatin. Though
results failed to show a statistically significant OS benefie, patients
with tumors 2 4 cm in size did appear to have benefit (hazard ratio
[HR], 0.66; 90% CI, 0.45-0.97; P = .04).}6

Other early-stage trials by CALGB include the recenty complet-
ed €©39904, looking at dosc-cscalaced, aceclerared, 3-dimensional
conformal radiation therapy (3D-CRT) in padents with inoper-
able stage 1 NSCLC. Ongoing studies include C140203, a phase
I wial assessing intraoperative sentinel lymph node mapping
using, Technetium Tc 99 sulfur colloid in 150 patients with stage |
NSCLC, and C140503, looking at lesser resections for small stage
I tumors. Lobar vesection at this time is the standard approach for
stage 1 NSCLC,!7 but in chis era, especially in small peripheral
primary tumors, questions have been raised abou the necessity of
these extensive resections, C140503 is a phase 117 trial with a targer
enroliment of nearly 1300 patients, comparing lobectomy with
sublobar resection for small stage A NSCLC (< 2 cm in size) with
stratificacions based on tumor size, histology, and smoking status.
Patients are randomized to lobectomy by open thoracotomy or
video-assisted thoracoscopic surgery (VATS) versus a wedge resec-
tion or anatomic segmentectomy by open thoracotomy or VATS.
A preresection mediastinoscopy is required to confirm NO stacus by
froeen section examination of nodal fevels 4, 7, and 10 on che righe
side and 5, 6, 7, and 10 on the left side.

Another large adjuvant therapy effore led by CALGB is C30506,
a randomized phase 111 trial (N = 1294) for patients with resected
stage I NSCLC 2-6 em in size, who are randomized to observation
or adjuvant chemotherapy after complete resection. Patients will be
scrarified based on a genomics prognostic model known as che lung

metagene score (LMS).!8 Patients with a low LMS are felt to be at
low risk for recurrence. The study will require fresh tissue collection
for RNA extraction,

The CALGB has been a leader in establishing current guidelines
for che therapy of stage III NSCLC and the importance of combined
chemoradiation. Current efforts include C30106, looking at targer-
ed agents as radiosensitizers, which will lead into 30605, a larger trial
of induction chemotherapy with radiation and erlotinib for patients
with stage 111 PS 2; C30407, which assessed novel chemoradiation
chesapy with or without cetuximab and was presented at ASCO this
yeart9; and C30105, assessing high-dose radiation to 74 Gy, lead-
ing into C30609, a randomized phase 111 Intergroup trial discussed
further in the RTOG section herein (RTOG 0617).

The cicosanoid pathway has been of particular interest o CALGB.
T their first effort to modulate this pathway, the phase II CALGB
30203 wial used carboplatin/gemcitabine as a backbone regimen and
added eicher zileuton, celecoxib, or both.20 No OS benefic was found
in any of the arms in an unselected group, and the study failed w0
meet its primary endpoing however, immunohistochemistry IHC)
analysis for COX (cyclooxygenase)-2 indicated that high levels were
a positive prediccor for benefit with celecoxib (improved survival
with an OS HR of 0.294; £ = .004 for those with clevated COX-2
fevels with or without celecoxib) but an overall negative prognostic
factor for survival in all patients (OS HR, 2.51; P = .023 for elevated
COX-2 levels). This result has led to development of CALGB 30801
for patients with previously untreated advanced-scage NSCLC with
elevated COX-2 levels who receive a platinum doubler (carboplatin/
gemcirabine or carboplatin/pemertrexed at investigators’ discretion)
and are randomized w celecoxib or placebu until progression. The
selecdon of anly those with elevated COX-2 levels is a step toward
more individualized patient care.

The TALENT (Tarceva Lung Cancer Investigation outside of the
United States) and TRIBUTE (Tarceva Lung Cancer Investigadion
within the United States) trials of erlotinib plus first-line chemo-
therapy failed to show a survival advantage with the combination,
bur the small number of never-smokers in the TRIBUTE study did
show an OS advantage with the addition of edotinib (10.1 monchs
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ar1 [Pl Cooperative Group Phase HI Trials in Advanced-Stage Non~Small-Cell Lung Gancer

Trial Selection Treatment Number of Patients
CALGB 30801 Elevated COX-2 Platinum doublet with or without celecoxib 18D
CALGB 30807 - Sunitinib vs. placebo maintenance 240
ES5082 Nonsquamous Bevacizumab vs. pemeliexed vs. both as malntenance TBD
EORTC-EURTAC EGFR mutation Erlotinb vs. platinum doublet chemotherapy 146
EQRTC-BREC First-line Customized chemotherapy by BRCA1 432
WJTDG 3805 First-line Carboplatin/paclitaxel vs. carboplatin/S-1 600
NO723 MARVEL Second-ling Erlotinih vs. pemelrexed; stratified by EGFR-FISH 1200
NCIC-CTG BR.29 First-ine Carhoplatin/paclitaxel with or without cediranib 20 mg 750
SWOG 508192 EGFR-HCH Chemotherapy {plus bevacizumab ¥ eligible) with or without cetuximab 1545

Planned.

Abbreviations: CALGB = Cancer and Leuiemia Group B; COX-2 = cyclooxygenase-2: EGFR = epidermal growth factor receptor; EORTC = Eurcpaan Organizalion for Research and Treatment of
Cancer. FISH = flucrescence in it hybridization. G = immunohistocheristry; NCIC-CTG = National Cancer Institute of Canada Clinical Tnals Group; SWOG = Southwest Oncology Group;

TBD = to be determinad: WJTOG = West Japan Thoracic Oncology Group

vs., 22.5 months with erlotinib).2! CALGB 30406 was designed
to furcher explore this observation and was a randomized phase
11 study of never-smoker (< 100 cigarettes in their lifetime) and
lighe smoker (< 10 pack-years and quit over 1 year ago) smoker
patients with newly diagnosed advanced-stage NSCLC. Patiencs
were randomized to either receive daily oral erlotinib or 6 cycles of
carhoplatin/paclitaxel plus erlotinib followed by erotinib. In both
arins, the erlorinib was continued uniil disease progression. The trial
is now closed to enrollment and will include extensive correlative
evaluation of EGFR murtadional status, EGFR expression by ITHC
and Huorescence in situ hybridization (FISH) and KRAS mutadion
status in addition to proteomic analysis.

Cancer and Leukemia Group B is focusing heavily on smdies with
the VEGER TKI sunitinib, Sunitinib is approved for the treatment of
patients with gastroincestinal scromal twimors and renal cell carcinoma
and has demonstrated encouraging single-agent activity in NSCLC.22
To build on this, 4 randomized crials ate either under way or in devel-
opment using sunicinib. CALGB 30607, a randomized phase HT rial
of 240 patients, will randomize patients with advanced-stage NSCLC
who have stable or responding discase after 4 cycles of a platinum dou-
blec to either sunicinib 37.5 mg/day or placebo. The maintenance thee-
apy (sunitinib or placebo) is continued until disease progression, with
a planned follow-up to at least 1 year. Progression-free survival is the
primary endpolnt. Patients may receive bevacizumab with the 4 cycles
of chemotherapy, but the bevacizumab must be discontinued av the
time of randomization to sunitinib or placebo. Patients who do not
enroll in 30607 are eligible for the randomized phase I study 30704,
with a rarget enrollment of just over 200 patients. This study is also
powered to look at PFS but will enroll previously treated patients to
receive either pemetrexed alone (500 mg/m2 every 3 weeks), sunitinib
alone (37.5 mg orally daily), or the combination of both agents at full
doses. The other sunidnib trials are C30804, which compares sunicinib
with pemerrexed in elderly padents {aged < 75 years) with a good PS;
C30602, a window-of-opportunity study with the drug in extensive-
stage SCLC; and C30504, a randomized phase 11 study of sunirinib or
placebo maintenance after completion of 6 cycles of platinum/etopo-
side chemotherapy for paticnts with exeensive-stage SCLC.

(linical Cancer Reviews December 2009

In SCLC, C30610 is open to patients with limited-stage disease.
All pacients will receive standard cisplatin/etoposide chemotherapy
and prophylactic cranial irradiation (PCI). The randomization is
to 1 of 3 radiarion strategies, to stave with che first cycle of chemo-
therapy. The 3 radiation regimens are standard 45 Gy twice daily
over 3 weeks compared with either 61.2 Gy given on a daily frac-
tionation schedule (no weekends) over 5 weeks or 70 Gy given in
daily fracdons over 7 weeks, The primary endpoint is OS,

Eastern Cooperative Oncology
Group

E1505, which opened in June 2007 with an accrual goal of
1500 patients, has accrued neatly 500 padients to dare and is the Jarg-
est adjuvanr trial within the cooperative group syscem. The study is
open ta patienss with resected stage IB 2 4 cn)—ITA NSCLC of any
histology and stratifies by stage, histology, sex, and chemotherapy reg-
imen, A minimum mediastinal lymph node sampling, to include level
7 for all padients, level 4 for right-sided tumors, and level 5 or 6 for
lefi-sided cumors, is required for adequate staging. Padents receive 1
of 4 cisplatin-based doublet regimens for 4 cycles and are randomized
to receive either bevacizumab 15 mgfkg every 3 weeks continued for
1 year or no additional therapy beyond the 4 cycles of chemotherapy.
The primary endpoing is OS. Extensive correlate studies are planned,
with blood and tissue specimens being collected from all patients.

E5597, an ongoing Intergroup chemoprevendon trial, randomizes
patients with completely resected stage I NSCLC, 6-36 months postre-
section, to 4 yeass of sclenium supplementadon (200 pg as sclenized
yeast) versus placebo (N = 1960). The study now allows for adjuvant
chemotherapy before enrollment. Multiple correlative studies includ-
ing methylation of p16 and O6-methylguanine-DNA methyleransfer-
ase ave built into the trial, which is nearing its enrollment goal.

Eastern Cooperative Oncology Group's recent major effort for
locally advanced NSCLC was E3598, which looked at the addi-
tion of thalidomide to concurrent chemotherapy/radiation, using
a carboplatin/paclitaxcl backbone. Thalidomide, an antiangiogenic
agent, failed to improve cither PFS or OS but led to increased
thrombosis and will not be further developed in this setting 23

~ 175 ~



el R Small-Cell Lung Cancer Phase [l Trials?

Heather Witkelee et al

Trial Selection Treatment Number of Patients
EORTG 08072/BR.26 {CONVERT) LS 86 Gy daily fractions vs. 45 Gy twice-daily fractions 532
JC0G0202 LS Cisplatin/etoposide/XRT with consolidation PE vs. cisplatin/irinotecan 250
JCOGO508 ES, first-line Glsplatin/amrublein vs. cisplatin/irinotecan 282
JCOGOB05 ES, second-line Nogitecan vs, PE/lrinotecan 180
SWOG 50838 ES PE with or without cediranib 600

aQther novel agents n earlier phases of development for SCLC include GDC-0448, Hedgehog pathway Inhibitor: cixutumumab (MC-At2), insulin-fike growth factor receplor inhibilor; sunitinih,

vascular endothelial growth factor receptor inhibitor; and others.

Abbreviations' EORTC = European Organization for Research and Treatment of Cancer ES = extensive-stage: JCOG = Japanese Cooperative Oncology Group; LS = limited-stage:
PE = platium/etoposide; SCLT = small-cell lung cancer; SWOG = Scuthwes! Oncology Group; XAT = radiation theragy

The issue of maintenance chemotherapy has become an im-
porcant topic in the treatment of patients with advanced-stage
NSCLC, with several trials now showing an improvement in PFS
with this approach?425 and 1 showing a definite O8 benefie.2* The
question of how long to continue bevacizumab has alsa been raised
repeatedly, and ECOG’s attempt to look further at these issues is
the E5508 randomized phase 111 wrial for patients with chemo-
cherapy-naive, nonsquamous, bevacizumab-eligible advanced-stage
NSCLC. The study will randomize patients who have ac least
stable disease (SID) after completing 4 cycles of carboplatin/pacli-
taxel/bevacizumab to bevacizumab alone, or pemerrexed alone, or a
combinadion of the two.

Also building on the E4599 placform but focused in a select
group of patients, E2507 is currently in development for patients
without a smoking history with previously untreared advanced-
stage NSCLC. Eligible patients will receive carboplatin/paclitaxel
(with or without hevacizumab, depending on bevacizumab eligibil-
ity) with a randomization co receive concurrent erlotinib or not.
In the ECOG 2507 trial, all patients receive chemotherapy with
randomization to erlotinib or not, in conuast to the otherwise simi-
lar CALGB 30406, in which all patients reccive erlotinib with ran-
domization to chemotherapy or not. E3503 will also use erlotinib
as first-line cherapy for NSCLC, building on work with a proteomic
analysis that predicts for response to etlotinib.26

Other novel agents under investigation include cetuximab and
cixutumumab (IMC-A12), an andbody against the insulin-like
growth factor recepror-1 (IGF-1R). E4508 randomizes 180 newly
diagnosed patiencs with advanced-stage NSCLC to receive either
carhoplatin/paclitaxel with cetuximab, cixutumumab, or both in
a "pick-the-winner” design looking for a 2-month improvement
in PFS. E3508 will also look at the addition of cixutumumab in
patients with newly diagnosed advanced-stage NSCLC bur with the
addition of bevacizumab as well, This randomized phase II study of
180 patients, looking for PFS improvement, randomized patients
to reccive carboplatin/paclitaxcl/bevacizumab  (E459Y regimen)
with or without intravenous cixutumumab 6 mglkg wecekly.

Eastern Cooperative Oncology Group has recently opened
E1508, looking at 2 exciting novel pathways in the therapy of
SCLC. This randomized phase I study usces a backbone regimen
of cisplatin/etoposide for patients with newly diagnosed extensive-
stage SCLC. The 3-arm study includes a reference arm and 2
expetimencal arms adding either GDC-0449, an inhibitor of the

Hedgehog pathway or cixucumumab, the inhibitor of IGF-1R dis-
cussed above, to the cisplatin/etoposide backbone,

European Organization for
Research and Treatment of
Cancer

Neatly every country in Europe has at least 1 country-based coop-
erative group, and most have 10-20 phase I trials open in NSCLC
at the current time. The EORTC spans multiple European countries
and has been a leader in several critical lung cancer trials.

There remains significant controversy about the use of PORT for
resected stage 1A NSCLC. Despite guidelines supporting the use
of PORT; and encouraging data from a recent subset analysis of the
ANITA (Adjuvant Navelbine International Trialist Association) wial??
and the Surveillance, Epidemiology and End Results database,28
prospeciive. randomized data supporting this modality are lacking,
The LungART wial (EORTC 2205-08053), initiated by the French
cooperative group, will include broad participation by the EORTC,
NCIC-CTG, and others. Enrollees are randomized to receive a dose of
54 Gy in 30 fractions to the thorax or no adjuvant radiacion therapy
after complese resection of stage 1A (N2 involved) NSCLC. The
study is aimed for patients with unexpected N2 disease discovered ar
the time of surgical resection. Patients are stratified for postoperative (or
preoperative) chemotherapy (to be completed before randomization to
radiation). Target enrollment is > 700 to show a 10% improvement in
3-year DFS (30%-40%), with extensive correlates included.

Most of the efforts of EORTC in lung cancer are in meta-
static disease. A study focused in elderly patients (aged > 70 years),
EORTC 08086. is 1 randomized phase 1T trial evaluating the stan-
dard agent vinorelbine versus albumin-bound paclitaxel.

In the move roward more personalized care, many European
groups, including EORTC, will be supporting the EURTAC (Eu-
ropean Randomized Trial of Tarceva vs. Chemotherapy) study, led
by the Spanish Lung Cancer Group, for newly diagnosed patients
with NSCLC with known EGFR-activating murations comparing
first-line erlotinib 150 mg/day versus a standard platinum doublet
(4 standard aptians), followed by 4 crossover. Addidonally, EORTC
is participating in the BREC (BRCA1 Expression Customization)
trial, also led by the Spanish Lung Cancer Group, which is open
to pacients with newly diagnosed NSCLC. The seudy is looking at
cusromizing chemotherapy by assigning therapy to patients on the
experimental arm based on RAPS0 levels and BRCA1 levels, which
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predicr response or lack of response to cisplarin and docetaxel, com-
pared with a standard arm of docetaxel/cisplatin for all patients.

In SCLC, there are the EORTC08061 and EORTC08062 wrials.
EORTCO8061 looks ar the VEGFR TKI sunitinib 37.5 mg orally
daily conrinuously as either first- or second-line therapy in patients
with extensive-stage SCLC. This is a window-of-opportunity type
wrial in 48 patients (24 first-line and 24 second-line) with stopping
afeer 4 weeks based on PET/CT resules at thae dme, EORTC08062
is a nearly completed randomized phase II study looking at the new
anthracycline amrubicin with or without cisplatin versus cisplatin/
etoposide, The results of this study will be used to design a ran-
domized phase TH trial comparing the winning arm with standard
cisplatin/etoposide. EORTC will alsa participate in the CONVERT
{Concurrent ONce-daily VErsus twice-daily RadioTherapy; EORTC
08072) exploring 66 Gy in daily fractions versus the standard 45 Gy
in cwice-daily fractions with cisplatin/etoposide chematherapy (radia-
tion start with cycle 2) for limited-stage SCLC. It is hoped tha dhis
randomized phase III tial will enroll 532 patients.

‘The EORTC has also been active in mesothelioma. The resules
of EORTC08031 were presented ac the ASCO 2009 annual meet-
ing. This study looked at using extrapleural pneumonectomy with
consolidation radiation after 3 courses of chemotherapy. The study
found a 42% success rate as defined by patients being alive and
without grade 3 or 4 toxicity ac 90 days, which fell short of the
predefined 50% success rate needed to call the trial positive.2?
E08052 is an angoing mesuthelioma single-arm phase 1T study of
hortezomib plus cisplatin as firse-line cherapy and is accruing well,
having passed the initial hurdle in a Simon 2-stage design with PFS
ar 18 weeks as the endpoint.

Japanese Cooperative Groups,
including the Japanese Clinical
Oncology Group

For early-stage NSCLC, Japanese cancer cooperative groups have
focused on the oral fluorinated pyrimidine uracil-tegafur (UFT) as
the adjuvant therapy of choice, especially in patients with stage [
adenocarcinoma, Tradicionally, the drug has been given for 2 years
as daily oral therapy. The HR for survival for UFT given as adju-
vant therapy for patients with stage | NSCLC in a meta-analysis
of 6 trials (95% stage I, N > 2000) was 0.73 {95% CI, 0.58-0.92;
P = .0066).30 The current major adjuvant cffort is JCOGO0707, open
to patients with resected stage I cumors (> 2 cm), who are random-
ized to either 2 years of UFT or 1 year of 5-1 (another 5-fluorouracil
derivative) as adjuvant therapy after complete resection (N = 960).
The West Japan Thoracic Oncology Group (WJTOG) 0101 study
is a recently completed randomized phase 111 trial (N = 600) of UFT
versus gemcitabine as adjuvant therapy, with results pending.

Japanese Clinical Oncology Group bas several surgical-based
studics for carly-stage NSCLC., Paticnts with ground-glass opacitics
(GGOs) < 2 cm in size undergo a wide wedge resection, provided
there is < 25% of the lesion that is solid. These lesions are considered
noninvasive cancer, and the endpoint will be recurrence-free survival,
For patients with invasive NSCLC (< 2 em and > 25% consolidation
if the lesion is 2 GGO), JCOGO802 randomizes patients to limited
surgery {segmentectomy) versus lobectomy, each with lymph node
dissection (N = approximately 1100). The primary endpoint is OS;
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For patients with locally advanced NSCLC, the phase VI study
JCOGO402 will evaluate cisplatin/vinorelbine with radiation fal-
lowed by gefitinib in 37 patients. JCOGO0301 is open for elderly
patients with stage 111 NSCLC to receive radiation alone or in
combination with carboplatin, wich an OS endpoint (N = 200).
The WJTOG recently presented a randomized phase I (W] TOG
0105) trial looking at 3 different platinum-based regimens in
combination with radiation therapy in locally advanced discase and
found no significant differences between the doubler and wripler
regimens, but increased toxicity was ohserved 3!

An ongoing randomized phase T trial, WJTOG 3605, ran-
domizes newly diagnosed patients with advanced-stage NSCLC
(N = 600) to carboplatin/paclitaxel versus carboplatin/S-1. Anocher
ongoing study, WJOG 5108L, randomized patients, regardless of
EGPFR mutational status, to gefitinib versus erdodnib (N = 560).
W]OG 52081 randomized patients with previously untreated squa-
mous cell lung carcinoma to either receive cisplatin/docetaxel or
nedaplatin (N = 250). JCOG has another study of elderly patients
in development that will compare docetaxel alone or with cisplatin
for patients with newly diagnosed advanced-stage NSCLC.

The North East Japan Gefitinib Study Group, established in
2004, completed an ongoing phase 11 trial (N = 320) of first-line
gefitinib versus carboplatin/paclitaxel for patients with advanced-
stage NSCLC with known EGFR-activating murations. In the end,
98 parients received gefitinib, and 100 padents received chemo-
therapy. The averall response rate was 75% with gefitinib and 29%
with the chemotherapy with a significant improvemenc in PFS13
The WJOG has a similar study, WJTOG3405, limited to patients
with exon 19 deletion and L858R mutations within the EGFR,
randonized o first-line gefitinib 250 mg/day or cisplatin/docetaxel
every 3 weeks x 3-6 cycles. A phase 1] wial limited o elderly patiencs
aged > 75 years with advanced-stage NSCLC and known EGFR-
activating mutations is also ongoing.

The JCOG has 4 ongoing/planned wials in SCLC. JCOG0202
is the primary effort in limited-stage disease. This phase 1II study
of 250 patients will look for an OS benefit for cisplatin/eroposide
with concurrent radiation therapy (1 cycle given with twice-daily
fractioned radiation) followed by consolidadon with 3 eycles of
cisplatin/irinotecan compared with the standard cisplatin/etoposide
with concurrent radiadon therapy followed by consalidation with
the same cisplatin/etoposide regimen for 3 cycles. For patiens
with extensive-stage SCLC, the first-line option is the phase 1I
JCOGO509, which looks for an OS benefit with cisplatin 60 mg/m?
on day 1 plus amrubicin 40 mg/m? days 1-3 compared with cis-
platin 60 mg/m? on day 1 plus irinotecan 60 mg/m?® on days 1, 8,
and 15 in 282 randomized patients. The chematherapy is given in
4-week cydles for 4 cycles. For those with sensitive relapsed SCLC,
JCOGOGOS5 is a phase 1T trial for 180 pacients comparing nogitecan
with the wipler of cisplatin/etoposidef/irinotccan, Finally, in paticnts
with refractory/relapsed SCI.C, a study in development will look at
the response rate in 80 patients receiving single-agent amrubicin,

National Cancer Institute of
Canada Clinical Trials Group

The NCIC-CTG BR.10 wrial remains one of the most posicive
adjuvant chemotherapy trials, even now, with 9 years of follow-up.32
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The follow-up trial, BR.19, explored the use of adjuvant geficinib and
enrolled > 500 patients before closing prematurely in 2005 based on
other negative gefitinib trials (ISEL [Iressa Survival Evaluation in
Lung Cancer]? and SWOG 002334), The primary endpoine of OS
is expected to be available in the next year or so after a data-lock in
April 2009, Extensive correlates with twmor tissue and blood are on-
going. The NCIC-CTG is involved in E1505 as well as ES597. The
NCIC-CTG is also leading a scparate ceonomic analysis of E1505,
with health urilization data collected prospectively for all Canadian
patients, The NCIC-CTG will also participate in LungART (BR.27)
and CALGB 140503, among other Intergroup efforts.

For paricnes with medically inoperable localized NSCLC, NCIC-
CTG BR.25 is a just-complered study of accelerated hypotfraction-
ated 3D-CRT at doses < 60 Gy administered over 2.5-3 weeks. The
80 accrued patients will be followed by 5 years.

First-line advanced-stage NSCLC efforts of the NCIC-CTG tho-
racic group have been focused on VEGER TKI cediranib. BR.24, 2
randomized phase /11T trial of first-line carboplatin/paclitaxel with
or without cediranib, met its primary efficacy endpoint in phase 11
bur with excessive toxicity observed in the cedivanib arm. despite dose
reductions to 30 mg daily (down from 45 mg daily). Rased on those
results, BR.24 was closed, but BR.29 is now open, using the same
randomized phase T/ design bur with a 20-mg dose of cediranib.

The predominant second-line effort of the NCIC-CTG thoracic
cosmmitcee will be pardicipation in N0723 (MARVEL). For SCLC,
the recently complered BR.20 looked at vandetanib, a dual EGFR
and VEGFR TKI. The drug did not show superiority to placebo
in this tria} and will nor be further developed in this manner. For
limited-stage SCLC, the NCIC-CTG will participate in the CON-
VERT trial, discussed in the EORTC section, known within the
NCIC-CTG as BR.26.

For mesorhelioma, a phase 1 study of sunitinib is in develop-
ment. The NCIC-CTG has an extensive team for correlate studies,
which are an important part of all trials run within the group.

North Central Cancer Treatment
Group

The NCCTG, centered ac the Mayo Clinic in Minnesora, has
pacticipating centers in 30 states, Puerto Rico, and 2 provinces in
Canada. The group is actively parriciparing in che E1505 study
for carly-stage discasc and other Incergroup cfforts. For locally
advanced NSCLG, N0321 is a phase V11 study examining the use
of hortezomib in combination with paclitaxel/carboplatin and ra-
diation therapy. Another trial in development in locally advanced
disease, N09Y21, is for padents aged 2 70 years with stage 1
NSCLC who will receive pemetrexed and cetuximab with concur-
rent radiation therapy.

The VEGFR TKI sorafenib is being studied as an addicon tw
pemetrexed for sceond-tine therapy of nonsquamous NSCLC in the
NO0G26 trial. This randomized phase 11 study of pemetrexed with or
without sorafenib has reached 50% of the accrual goal. N0528 is a
randomized phase 11 first-line trial of gemcitabine and carboplatin
with or withour cediranib (AZD2171). another VEGFR TKI. Accrual
goal is just under 100 patients, using a dose of cediranib of 30 mg,

NO723. also known as the MARVEL (MARker Validation of
Erlotinib in Lung cancer) study, is the largest NCCTG effort. This
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study, which opened in October 2008, randomizes pacienss to either
erlotinib or pemerrexed as second-line therapy for advanced NSCLC
and is focused on whether PES is improved in subsets of patients
based on various biomarkers, in particular EGFR overexpression by
FISH. Targer accrual is 1200 patients, wich the hope of finding 956
with FISH results (required for candomizacion). It is expected that
30% of the patients will be EGFR FISH positive and 70% will not,
The study is now being modified to register paticnts before inidation
of first-line chemotherapy, with che FISH analysis and randomiza-
tion performed on all patients with 2 SD after completion of 4 eycles
of a platinum doubler, This modification is in accordance with treat-
ment pattern changes with maintenance therapy.

The only cooperative group trial focused on oligomertastaric
advanced-saage disease is N0724, a phase 1T study chat randomizes
patients to either observation or radiation therapy to known sites
of disease after completion of 4 cycles of platinum-based chemo-
therapy. Another focused advanced-stage NSCLC seudy is N0821,
a phase Tl study of pemetrexed, carboplatin, and bevacizumab in
patients with good PS who are aged > 70 years.

Qther conceprs in development are exploring MK-0426 in
advanced-stage squamous cell lung cancer, up-front thoracic radia-
tion therapy in bulky advanced-stage NSCLC, and a phase 1T study
of Y-secretase inhibitor R04929097 in patients with advanced-
stage NSCLC.

The NCCTG has a small-cell study examining the IGF-1R anti-
body cixutumumab in combination with carboplatin and ctoposide
for extensive-stage NSCLC, N0922. All patients receive 4 cycles
of carboplatin/etoposide, and all patients receive maintenance
cixurumumab, with a randomization to receive the antibody either
concurrently with the chemotherapy or after completion of the
chemotherapy. Another small-cell study in development is N0923,
using NTX-010, a replication-competent picornavirus, given after
conipletion of chemotherapy.

Radiation Therapy Oncology Group

The stated mission of the RTOG is to improve the survival and
quality of life of pacicnes with cancer through the conduer of high-
quality clinical trials that focus primaiily on optimizing radiation
therapy. The RTOG has a broad portfolio of wials in lung cancer
fram early to locally advanced stages that address the rale of neatment
intensification chrough radiation dose cscalation or hypofractivnation
and/or combination with systemic therapies.

In early-stage lung cancer, RTOG 0236 was the first Norch American
cooperative group trial of stercotactic body radiation cherapy (SBRT),
a ureatment modality involving high-precision delivery of highly con-
formal and dose-intensive radiation therapy to small-volume tumors,
as an alternative to resection in stricedy medically inoperable patients
with peripherally located T1-3 tumors (< 5 ¢m in size without lymph
node or distant merastasis). The dose was 54 Gy (correceed) in 3 frac-
tions over 8-14 days. Between May 2004 and October 2006, the trial
completed its carget accrual of 55 evaluable patients, As reported at the
2009 World Congress on Lung Cancer, at 2 median follow-up of 25
months, the 2-year local control was 98% (with a single local failure),
regional control was 100% (with 2 regional relapses that occurred after
2 years), and the OS rate was 72%. There were no trearment-related
deaths and only 2 protocol-defined grade 4 toxicities.
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