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The study of certified Radiological Technician in CT screening for Lung Cancer

running title: CT screener for Lung cancer

Abstract

For periodic medical screening of lung cancer by low—dose computed tomography (CT),
it is essential, for efficient and accurate CT examination of a large number of patients,
to establish a new medical examination system that is different from the conventional
one. To resolve this task, we assessed the inclusion of a certified Radiological
Technician in CT screening for Lung Cancer (CT screener) as a factor for “construction
of a new medical examination model” in “A study of construction of a new medical
examination model and of improvement in the efficacy of medical examination” (A
sub—group of Tsuchiya’ s study group” in the tertiary anti-cancer comprehensive
strategic project). The results of the assessment are reported herein, with a discussion
of the future prospects. A person is qualified as a CT screener by qualification test
after he/she receives professional training. It shall be taken for granted that only
a qualified physician for CT screening of lung cancer, which will be assessed in the
future, can work as a CT screener. The work of a CT screener would include three aspects:
First, imaging under optimum scanning conditions according to the individual need of
the examinees,” with the aim of reducing the exposure to radiation; second, supply CT .
images with the maximum image information to physicians; third, identification of
pulmonary nodules on CT images during the primary image-reading. We aim at the
establishment of a system which will allow wide-ranging CT screening with high accuracy
by arranging three systems, including a qualified physician for CT screening of lung
cancer, a qualified technical expert for CT screening of lung cancer, and a high—class

facility for the treatment of lung cancer.
Key word. :  Low dose Computed Tomography (CT).

CT screening of lung cancer.

Certified radiological technician
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Phase Il trial of carboplatin and paclitaxel in
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Summary The purpose of this phase [l trial was to evaluate the efficacy and toxicity of
carboplatin plus paclitaxel in the treatment of advanced non-small cell lung cancer (NSCLC)
previously treated with chemotherapy. Patients with a performance status (PS) of 0 or 1 who
had received one or two previous chemotherapy regimens for advanced NSCLC were eligible.
Paclitaxel 200 mg/m? was infused over 3 h and followed by carboplatin (area under the curve 6)
infusion over 1h, once every 3 weeks. Thirty patients were enrolled. A complete response was
observed in 1 patient and a partial response in 10 patients, for an overall response rate of 36.7%.
The median time to progression was 5.3 months. The median survival time was 9.9 months, and
the 1-year survival rate was 47%. Hematological toxicity in the form of grade 3/4 neutropenia
occurred in 54%, but grade 3 febrile neutropenia developed in only 3%. Non-hematological grade
3 toxicities were less frequent. There were no treatment-related deaths. The combination of
carboplatin plus paclitaxel is an active and well-tolerated regimen for the treatment of NSCLC
patients who have previously been treated with chemotherapy and have a good PS.

© 2007 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

IIB or IV disease at presentation, and patients with advanced
NSCLC are candidates for systemic chemotherapy. Platinum-
based chemotherapy is considered the standard first-line
treatment for patients with advanced NSCLC, and prolongs
survival, palliates symptoms, and improves quality of life
[1,2]. Many patients with good performance status (PS) when
progression occurs after first-line chemotherapy are suitable
candidates for second-line chemotherapy [3].

Lung cancer remains a major cause of death from cancer
in many countries. More than half of all patients diagnosed
with non-small cett lung cancer (NSCLC) have advanced stage

* Corresponding author. Tel.: +81 4 7133 1111;
fax: +81 4 7131 4724.
E-mail address: kyoh®east.ncc.go.jp (K. Yoh).

The taxanes are an important class of new agents for
the treatment of advanced NSCLC. Paclitaxel, in com-
bination with carboplatin, is the most common regimen

0169-5002/$ — see front matter © 2007 Elsevier Ireland Ltd. All rights reserved.

doi:10.1016/j.lungcan.2007.04.015



74

K. Yoh et al.

used as first-line chemotherapy for advanced NSCLC, and
this combination has a more favorable toxicity profile and
is more convenient to administer than other platinum-
based regimens [4,5]. Docetaxel has been investigated more
extensively than any other agent for second-line treatment
of advanced NSCLC, and the results of two randomized
phase Il trials of second-line chemotherapy in patients with
advanced NSCLC demonstrated that docetaxel monotherapy
significantly improved survival compared with best support-
ive care or other single agents (vinorelbine or ifosfamide)
[6,7].

Belani et al. recently reported that results of a phase Ili
trial comparing a carboplatin plus paclitaxel regimen with
a cisplatin plus etoposide regimen for first-line treatment
of advanced NSCLC [8). Carboplatin plus paclitaxel yielded
a higher response rate (23% versus 15%), time to progres-
sion (121 days versus 111 days), and overall quality of life
benefit than cisplatin plus etoposide, but the median sur-
vival time was better in the cisplatin plus etoposide arm
than in the carboplatin plus paclitaxel arm (274 days and 233
days, respectively [P=0.086]). The authors reported that a
substantially greater proportion of patients in the cisplatin
plus etoposide arm received second-line chemotherapy with
a taxane-containing regimen than in the carboplatin plus
paclitaxel arm, and suggested that treatment with tax-
anes in a second-line setting may have had an impact on
the survival in their study. Remarkably, more than half of
the regimens that were used in the second-line setting of
their study consisted of paclitaxel alone or carboplatin plus
paclitaxel, not docetaxel. While the efficacy of paclitaxel-
containing regimens as first-line chemotherapy for advanced
NSCLC has been established in many randomized phase
i trials [9], the data on the efficacy of paclitaxel-
containing regimens in second-line settings are limited
[10,11].

Based these considerations we conducted a phase I trial
to evaluate the efficacy and toxicity of carboplatin plus
paclitaxel in the treatment of advanced NSCLC previously
treated with chemotherapy.

2. Patients and methods
2.1. Eligibility criteria

The inclusion criteria were: pathologically confirmed
advanced NSCLC patients with measurable disease who had
received one or two previous chemotherapy regimens for
their disease. Patients were required to submit evidence
of failure of prior chemotherapy. Patients who were previ-
ously treated with carboplatin or paclitaxel were excluded
if the best response was progressive disease (PD). Patients
who had received prior radiotherapy were eligible provided
that at least 30 days had elapsed between the comple-
tion of radiotherapy and entry into the study. Patients
were also required to be 20-75 years of age, have an
Eastern Cooperative Oncology Group PS of 0 or 1, and
have adequate organ function as indicated by the follow-
ing parameters: absolute neutrophil count >1500mm-3,
platelet count >100,000 mm—3, hemoglobin >9.0g/dl, AST
and ALT <2.0 x the institutional upper normal limits, total
bilirubin <1.5mg/dl, creatinine <1.5mg/dl, Pa0, >65 Torr.

Exclusion criteria were: uncontrolled pleural or pericardial
effusion, active concomitant malignancy, prior irradiation
to areas encompassing more than a third of the pelvis plus
spine, active infection, myocardial insufficiency or myocar-
dial infarction within the preceding 6 months, uncontrotled
diabetes mellitus or hypertension, any other condition that
could compromise protocol compliance, pregnancy and/or
breast-feeding. All patients were required to provide writ-
ten informed consent before entry into the study. The study
was approved by the institutional review board of our insti-
tuion.

2.2. Treatment plan

Treatment was started within a week of entry into the
study. Patients received paclitaxel 200mg/m? diluted in
500ml of 0.9% saline-as a 3-h intravenous infusion fol-
lowed by carboplatin (area under the curve [AUC] 6;
Calvert formula) diluted in 250ml of 5% glucose as a 1-
h intravenous infusion, every 3 weeks. All patients were
premedicated with dexamethasone (24 mg i.v.), famotidine
(20mg i.v.), and diphenhydramine (50mg orally) 30min
before the paclitaxel infusion to prevent a hypersensitiv-
ity reaction. A 5-HT3-receptor antagonist was intravenously
administered as an antiemetic before carboplatin. Ther-
apy was continued for at least two cycles unless the
patient experienced unacceptable toxicity or had PD. The
maximum number of cycles of chemotherapy was six. In
the event of grade 4 leukopenia or thrombocytopenia or
of grade 3 neutropenic fever, the dose of carboplatin
and paclitaxel was reduced to AUC 5 and 175mg/m?,
respectively, in the following cycle of chemotherapy. The
next cycle of chemotherapy was started if the neutrophil
count was >1500 mm~3, the platelet count >100,000 mm-3,
AST and ALT <1001U/l, total bilirubin <2.0mg/dl, cre-
atinine <1.5mg/dl, PS 0 or 1, and the patient was
afebrile.

Pretreatment evaluation included a medical history, a
physical examination, vital signs, height and body weight,
PS, complete blood count, biochemical studies, arterial
blood gas analysis, electrocardiogram, chest radiograph
and computed tomography scan (CT), .abdominal ulitra-
sound or CT, and brain magnetic resonance imaging or CT.
A complete blood count, biochemical studies, and chest
radiograph were performed weekly during the first cycle
of chemotherapy, and 2 weekly starting with the second
cycle.

2.3. Response and toxicity assessment

Objective tumor response was assessed as complete
response (CR), partial response (PR), stable disease >8
weeks (SD), or PD according to the Response Evaluation
Criteria in Solid Tumors. Measurable lesions were defined
as lesions whose longest diameter was >2cm. Imaging
studies were repeated every 4 weeks until the objec-
tive tumor response was confirmed. All responses were
reviewed by an independent radiologist. Toxicity was graded
using National Cancer Institute-Common Toxicity Criteria
version 2.0.



Carboplatin plus paclitaxel as second-line chemotherapy

2.4, Statistical analysis

The primary endpoint of this study was the response rate,
defined as the proportion of patients whose best response
was CR or PR among all enrolled patients in the intent-to-
treat analysis. The secondary end points were toxicity and
overall and progression-free survival (PFS) from the date of
enrollment in this study.

According to Simon’s minimax two-stage phase il study
design, the treatment program was designed for a minimal
response rate of 5% and to provide a significance level of 0.05
with a statistical power of 80% in assessing the actmty of the
regimen according to a 20% response rate. The upper limit
for first-stage drug rejection was no response in 13 evaluable
patients. The upper limit for second-stage drug rejection
was three responses in 27 evaluable patients. Overall sur-
vival time was defined as the interval between enrollment in
this study and death or the most recent follow-up visit. PFS
was defined as the interval between enrollment in this study
and the first documented PD, death, or the most recent
follow-up visit. Survival was estimated by the Kaplan—Meier
analysis method. All comparisons between proportions were
performed by Fisher’s exact test.

3. Results

3.1. Patient characteristics

Between October 2002 and November 2003, 30 patients
were enrolled in this study, and their characteristics are
shown in Table 1. Twenty-six (87%) patients were men, and
21 (70%) patients had adenocarcinoma. Median age was 60
years. The majority of the patients (93%) had received prior
platinum-based chemotherapy, and seven (23%) patients had
received two prior chemotherapy regimens. The platinum-
based chemotherapy regimens that had been used were:
cisplatin plus vinorelbine (n=26), cisplatin plus gemcitabine
(n=1), and carboplatin plus gemcitabine (n=1). There were
15 (50%) responders to any of the prior chemotherapy reg-
imens and 12 of them had experienced a response (CR/PR)
to cisplatin-based chemotherapy. Twenty-one (70%) patients
had a treatment-free interval of 3 or more months since the
final dose of the prior chemotherapy regimen.

A total of 94 cycles of chemotherapy were administered,
and the median number of cycles per patient was three
(range, 1—6). Four patients had received only one cycle of
treatment either because of toxicity (two patients, grade
3 rash), the patient’s refusal (one patient), or PD (one
patient).

.3.2. Response and survival

Two patients were not evaluable for response because the
protocol treatment had been terminated because of toxi-
city (grade 3 rash) during the first cycle of chemotherapy,
and they subsequently received further chemotherapy with-
out PD. There was 1 CR and 10 PRs among the 30 patients,
and the objective response rate in the intent-to-treat anal-
ysis was 36.7% (95% confidence interval [Cl], 19.9-56.1%)
(Table 2). Treatment outcomes of all patients are listed in

Age, years
Medlan
Range

ECOG performance status

Adenocarcmoma

. Squamous cell camnoma

Table 3. The response rate of patients who experienced
a response (CR/PR) to prior cisplatin-based chemother-
apy was 43% (6/14), as opposed to 23% (3/13) among the
non-response patients (P=0.41). The response rate of the
patients who had received one prior chemotherapy regi-
men was 39% (9/23), as opposed to 28% (2/7) among the
patients who had received two regimens (P> 0.99). Accord-
ing to the treatment-free interval since the final dose of the
prior chemotherapy regimen, the response rate of patients
whose interval was 3 months or more was 33% (7/21), com-

Tablez Treatment efﬁcacy (n 30) T

. No of patlents
Response ’ R

Overall response rate | ‘1;1 e
f~ Completeresponse. URSTE: BEEP
, *Partxaltesponse IR | B
“Stabledisease . 12 L.
Progressive disease.: . .5 U o
i Not eva{uable I R
aSurvwal PR At
*Median (months) S e
- 1year(%) A 47
Progressvon-free sunnval e e

B Median (months) I
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Fig. 2 Kaplan—Meier curve for progression-free survival.

pared with 44% (4/9) in patients in whom it was less than 3
months (P=0.68).

The median follow-up time was 24 months. The median
survival time (MST) was 9.9 months (range, 2.5-33.8
months), and the 1-year survival rate was 47% (95%
Cl, 29-65%). The median PFS was 5.3 months. The
Kaplan—Meier curve for overall survival and for PFS is shown
in Figs. 1 and 2, respectively. Nineteen patients (63%)
received at least one subsequent chemotherapy regimen,
and their regimens are shown in Table 4. Fourteen of them
were treated with gefitinib, and a PR was achieved in three
of them.

3.3. Toxicity

The common toxicities associated with carboplatin plus
paclitaxel are listed in Table 5. Grade 3/4 neutropenia
occurred in 54% of the patients in our study, but grade 3
febrile neutropenia developed in only 3%. Grade 3/4 anemia
and thrombocytopenia were observed in five patients (16%)

and two patients (13%), respectively. Non-hematological
grade 3 toxicities were less frequent. Grade 3 hypona-
tremia was observed in five (16%) patients, but they were
all asymptomatic. Grade 2 neuropathy occurred in 33% of
the patients. There were no treatment-related deaths.

4, Discussion

Docetaxel, pemetrexed, and erlotinib have been approved
for second-line treatment of advanced NSCLC on the basis
of the results of phase Ill trials [6,7,12,13]. Hanna et al.
reported a phase Ill study comparing 3-weekly pemetrexed
500 mg/m? with 3-weekly docetaxel 75mg/m? as second-
line treatment for advanced NSCLC. The overall response
rate with pemetrexed and docetaxel was 9.1% and 8.8%,
respectively, and MST was 8.3 months and 7.9 months,
respectively. Although efficacy in terms of the outcome as
measured by survival time and response rate was similar for
both treatments, the pemetrexed group experienced less
grades 3—4 hematological toxicity and alopecia of all grades
[12]. In the trial reported by Shepherd et al. 731 NSCLC
patients previously treated with chemotherapy were ran-
domized to receive either erlotinib at a dose of 150 mg daily
or placebo, and the response rate in the erlotinib group
was 8.9%. MST was 6.7 months in the erlotinib group and
4.7 months in the placebo group (P<0.001). The results
of their trial showed that erlotinib significantly prolonged
the survival of patients with advanced NSCLC who had pre-
viously been treated with chemotherapy [13]. Despite the
positive results of these phase ill trials, the response rate of
advanced NSCLC to second-line chemotherapy remains low,
and the life expectancy of advanced NSCLC patients remains
short. Alternative effective chemotherapy option is needed
for second-line treatment of advanced NSCLC.

The combination of carboplatin plus paclitaxel has
proved effective as one of the standard platinum-based dou-
blet regimens for first-line treatment of advanced NSCLC
[4,5,14]. However, since the efficacy of carboplatin plus
paclitaxel used in a second-line setting had hardly been
assessed, in the present study we evaluated the efficacy
and toxicity of carboplatin plus paclitaxel in the second- or
third-line treatment of advanced NSCLC. The results in the
30 patients with advanced NSCLC previously treated with
chemotherapy indicated that the combination of carboplatin
plus paclitaxel yielded an objective response rate of 36.7%
and an MST of 9.9 months, with a 1-year survival rate of 47%.
Our study had not included patients who were treated with
the platinum/taxane combination chemotherapy. Most of
the toxicity observed in our study was hematological. Grade
3/4 neutropenia, anemia, or thrombocytopenia occurred in
54, 16, or 13% of the patients in our study, respectively.
Hematological toxicity of carboplatin plus paclitaxel used
in first-line treatment for Japanese patients with advanced
NSCLC has been reported that grade 3/4 neutropenia, ane-
mia, or thrombocytopenia occurred in 88, 15, or 11% of the
patients [15]. The toxicity observed in our study appeared
similar to that of carboplatin ptus paclitaxel, which was
administered as the first-line treatment, although the num-
ber of patients in our study was not large. The combination
of carboplatin plus paclitaxel seems to be effective and tol-
erable, not only as first-line therapy for advanced NSCLC but
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as second-line therapy as well if the patients had not been
previously treated with the platinum/taxane combination
chemotherapy. .

Hotta at al. reported a meta-analysis based on abstracted
data to compare the effect of carboplatin-based chemother-
apy with that of cisplatin-based chemotherapy on overall
survival, response rate, and toxicity in the first-line treat-
ment of patients with advanced NSCLC [16]. The results
indicated that combination chemotherapy consisting of cis-
platin plus a third generation agent produced a significant
survival benefit compared with carboplatin plus a third gen-
eration agent, although the toxicity profiles of the two
modalities were quite different. Recently, Pignon et al.
reported a pooled analysis from five randomized clinical tri-
als of cisplatin-based chemotherapy in completely resected
NSCLC patients [17]. Their analysis suggested that adjuvant
cisplatin-based chemotherapy improved survival in patients
with NSCLC. Based on the results of their meta-analysis,
cisplatin-based chemotherapy should be recommended as
first-line therapy for patients with advanced NSCLC. More-
over, in view of the results of our own study, we speculate
that the combination of carboplatin plus paclitaxel may
be suitable as second-line treatment for advanced NSCLC
patients who had experienced progression after first-line
cisplatin-based chemotherapy.

Care must be exercised in interpreting the favorable
outcome in our study. One concern is that it was a single-
institution phase Il study, and therefore patient selection
may have influenced the outcome. The responders to any
of the prior chemotherapy regimens accounted for 50% of
the 30 patients enrolled in this study, and about 80% of the
patients had received only one prior chemotherapy regimen.
The selection criteria, such as an ECOG PS of 0 or 1, may also
have contributed to this favorable outcome. Another con-
cern is that our study had included only five patients who
were previously treated with chemotherapy using taxanes.
Therefore, the efficacy of carboplatin plus paclitaxel as the

secondary therapy after chemotherapy using taxanes is not
clear. A further randomized study is warranted to be able to
draw definitive conclusions about our results.
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