Longitudinal follow—up study of Cl-detected emphysema

using quantitative evaluation for low attenuation areas on CT
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Purpose: To evaluate longitudinal change of Cl-detected emphysema.

Materials and Methods: 118 male CT—detected emphysema cases with smoking history were
evaluated with “riskPointer”, software which automatically calculate %LAA(low
attenuation area, below~910H. U) from single slice low—dose thoracic CT screening images.
Results: Between baseline and recent screening {mean follow-up periods; 4.9 years),
overall mean %LAA had increased from 7.9% to 11. 3% Participants whom quit smoking at
baseline (n=22) had less augmentation of %LAA (1. 7% compared with smokers at baseline
(3. 8%).

Conclusion: Cl-detected emphysema is progressive, with or without chronic obstructive

pulmonary disease. Persistent quit smoking may effective to suppress the progression.
Key words: Computed Tomography, Emphysema, Longltudinal, Quantitative, % Low Attenuation

Area
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An intervention program for CT-emphysema ~REFRESHING BREATH PROGRAM-

Suzushi Kusano ¥, TohruNakagawa” , Shuichirou Yamamoto ", ShuichirouHosoda ", Masataka

)] 1)

Irokawa ", Toshimutsu Kobayashi

Hitachi Health Care Center, Hitachi Ltd. Hitachi"

Summary

[Purpose] To assess the feasibility of conducting a unique intervention program for the
pulmonary emphysema which detected as low attenuation area with low-dose spiral CT on the
health check—up.

[Material] The institutional review board approved this study. Informed consent was
attained from all participants prior to this program 34 males with pulmonary emphysema
participated this program voluntarily. They were 27 current smokers and 7 former smokers
with at least a [Method] The suspicious cases were those who had significant or
non-significant low attenuation area in LDCT. They defined various dimensions of pulmonary
emphysematous change in thin—section CT for further examination. HRCT scanning was
performed at three selected anatomic levels: (1) the aortic arch (upper lung fields), (2)
the carina (middle lung fields), and (3) 3 cm above the top of the diaphragm (lower lung
fields). Participants’ CT images were analyzed by an automated computer analysis system
for detection of Low attenuation area. We evaluated a relationship between smoking habit
and the change of %LAA, pulmonary function in last 6 years.

[Result] (D %FEVL. 0 (forced expiratory volume) and MMEFY; (Maximum Mid-expiratory Flow)
decreased significantly in the group of current smoker. And smoking cessation more than
6 vears was supposed to stop the destruction of lung.

[Conclusion] Early intervention for CT-emphysema was supposed to prevent from clinical
pulmonary emphysema.

Key words; CT screening, Pulmonary emphysems, and Automated computer analysis system

J Thorac CT Screen 2006;13:155-160
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Development of a comparison reading system for thoracic CT screening
il Ry, EEOED
R SRRV o
Toru Nakagawa?, Suzushi Kusano?
¥ Hitachi Heaith Care Center
Abstract
Real reading of thoracic CT screening data has methods as follows. There are methods to chserve a
hard film, by reconstitution image indication in a monitor, by Sine indication in & monitor.

If we observe data in the first time, there is a difference in neither methods, We compare image data
in an anuval repeate screenig, and interpretation comes to need a device to do it.

We developed a comparison reading system on the basis of cornparison of annual image data. A
characteristic of a comparison reading system included; @ Comparison reading is possible with one
18.1 inches liguid crystal display. & A server transfers from the DVD libraries that the past datz are
stored automatically. & We can compare image data for a year. @ An operation procedure simplifies
it. ® We can synchronizes CT data automatically. & We can display various disposal images
{(computer-aided diagnosis (CAD) system indication).

Repeat CT screening is important as a means of diagnosing SPNs efficiently. It is important that we
can compare the past image with the latest image easily.

Key Words: thoracic CT screening, comparison reading system, computer-aided diagnosis (CAD)
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Phase I/I1 Study. of Paclitaxel+Carboplatin for Refractory
or Recurrent Non-small Cell Lung Cancer

AKIHIKO GEMMA!, MASAHIRO SEIKE!, SEITT KOSAIHIRA!, YUJI MINEGISHI!,
RINTARO NORO!, MICHIYA NARA!, YUKIO HOSOMI!, TETSUYA OKANO!,
YUTAKA KOKUBO!, AKINOBU YOSHIMURA!, MASAHIKO SHIBUYA? and SHOJI KUDOH!

Department of Pulmonary Medicine(Infection and Oncology, Nippon Medical School, Tokyo;
2The the Department of Respiratory Medicine, Tokyo Metropolitan Cancer
and Infection Center, Komagome Hospital, Tokyo, Japan

Abstract. 4 gene-drug comrelation analysis was previously
performed in lung cancer cell lines using the NC160 program.
On the basis of this work, a phase HII pilot study of weekly
paclitaxel and carboplatin (CBDCA) was subseguently
planned for refractory or recurrent non-small cell lung cancer
(NSCLC). Safety and antitumor effects were evaluable in all
30 patients registered for this study. Seven patients were stage
IIIB and 23 were stage IV. At level 5 (paclitaxel 100 mgim?
and CBDCA AUCS), toxicities were not dose-limiting factors,
but three out of the initial six cases had infusion skips. Our
recommended dose was paclitaxel 100 mg/m® and CBDCA
AUCS. The response rate was 50% (9/18)(95% CI: 27-73%)
in step 5. The median survival time was 12 months. This
combination showed a promising clinical activity with mild
toxicity and should be selected for the investigational arm of
phase Il trials to be compared with either docetaxel or
pemetrexed.

Many patients with solid tumors still exhibit poor prognosis,
even though a wide range of anticancer agents have been
developed. Many theories have been developed regarding
the optimization of cancer chemotherapy, including the use
of more intensive treatment schedules (1, 2) and alternative
chemotherapy (3, 4), as well as the application of relevant
sensitivity tests in wiro (5, 6). However, significant
improvement is still needed in this respect. With regard to
the treatment of lung cancer, there are many anticancer
agents in use, such as cisplatin (CDDP), carboplatin

Correspondence to: Akihiko Gemma, MD, Department of
Pulmonary Medicine/Infection and Oncology, Nippon Medical
School, 1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8602, Japan. Tel: 81-
3-3822-2131, Fax: 81-3-5685-3075, e-mail: agemma@nms.ac.jp

Key Words: Paclitaxel, carboplatin, refractory or recurrent cases,
non-small cell lung cancer.
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(CBDCA), docetaxel, paclitaxel, vinorelbine, gemicitabine,
S-fluorouracil (SFU), CPT-11, etc. A number of combination
therapy regimens employing platinum compounds have also
proven to be effective (7) and are widely applied in the initial
treatment for inoperative non-small cell lung cancer
(NSCLC) (8). In addition, docetaxel and pemetrexed have
been reported to be effective as second-line chemotherapy
for NSCLC (9, 10}, and there are many ongoing clinical trials
that may further optimize the use of these agents for the
treatment of NSCLC (11-14). However, the effect of these
therapies on improving patient survival remains far from
satisfactory at present (7-9). It is, consequently, desirable to
find more appropriate therapeutic options.

Recently, genome-wide gene expression profiling, through
both ¢cDNA and oligonucleotide arrays, has been greatly
facilitated (15-17). Of particular relevance was the use of
DNA array-based methodology by the National Cancer
Institute (NCI) to assess the gene expression profiles of 60
human cancer cell lines of diverse tissue origin (NCI60 set),
with a view to determining associations with the extensive
drug sensitivity data accumulated on this cell line cohort to
date (18). The NCI60 gene expression study was analogous,
in some respects, to the assessment of clinical tumors for
markers that predict sensitivity to therapy.

The essential aim of our study was 1o utilize similar
advanced gene expression profiling technologies and drug
sensitivity assays to aid in the selection of appropriate drug
combinations for the treatment of lung cancer (19). Using
ten human cancer cell lines, DNA array-based gene
expression profile analysis was performed using both cDNA
filter arrays {representing 1,300 cancer-related and drug
resistance-associated genes) and high-density oligonucleotide
arrays {Affymetrix GeneChips). In addition, the sensitivity
of these cell lines to eight commonly used anticancer agents,
namely docetaxel, paclitaxel, gemcitabine, vinorelbine, SFU,
SN38 (an active metabolite of CPT-11), CDDP and CBDCA
was examined, via MTT assay. The cytotoxic activity of each
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of these anticancer agents was then related to the
corresponding gene expression pattern in each of the cell
lines. This analysis suggested that docetaxel, paclitaxel,
CBDCA and gemcitabine belonged to isolated clusters,
suggesting a possible benefit regarding their use in second-
line chemotherapy regimens.

On the basis of this work, a phase I/IT pilot study was
planned for the combined use of paclitaxel and CBDCA on
a weekly basis for the treatment of refractory or recurrent
NSCLC. The following points provide the rationale for this
clinical trial: a) established chemotherapy for recurrent or
refractory NSCLC is restricted to docetaxel and Pemeirexed
regimens, the activities of which have not been satisfactory
to date; b} our drug sensitivity and gene expression profiling
data support the use of this combination for the treatment
of refractory or recurrent NSCLC; ¢) the paclitaxel and
CBDCA combination is one of the standard regimens used
for the treatment of NSCLC, with only mild side-effects; d)
weekly paclitaxel may provide an improved therapeutic index
with decreased toxicity; e) weekly paclitaxel and CBDCA
may be promising for the chemotherapy of recurrent or
refractory NSCLC patients because of the mild toxicities and
expected activities. The recommended dose of weekly
paclitaxel and CBDCA for the treatment of recurrent or
refractory unresectable NSCLC is, however, unknown,

Patients and Methods

Patient selection. Patients with the following criteria were enrolled
in the study: histological or cytological diagnosis as Stage IIIB or
IV NSCLC cases; recurrent or refractory disease and one prior
chemotherapy regimen; measurable disease; a performance status
ranging from 0 to 2 on the Eastern Cooperative Oncology Group
(ECOQG) scale; sufficient viable organ functions, including bone
marrow functions (12,000 >WBC >4,000/mm, PLT >100,000, Hb
>9.5 g/dl), hepatic functions (GOT and GPT <twice the normal
level, T.Bil. <1.5 mg/dl), renal functions (serum Cr <1.5 mg/dl, Cer
(24 h) >40 ml/min); survival >3 months; 4 or more weeks since the
previous chemotherapy or 6 or more weeks since radiation therapy,
in principle, with the provision that even 2 weeks would be
sufficient following administration of metabolic antagonists and
BRM; age between 20 and 75 years. Informed consent was
obtained from all enrolled patient.

Patients were not eligible for the study if they had any of the
following: severe complications, such as a large amount of pleural
effusion, ascites, pericardial effusion, severe infection, severe
diabetes, severe hypertension, pulmonary fibrosis, interstitial
pneumonia, severe bleeding, active ulcer in the digestive tract,
double cancer, severe neuropathy, efc.; brain metastasis and
neurological instability; a history of drug hypersensitivity; were or
might be pregnant or were lactating; any other characteristic
judged unsuitable by the investipators.

Drug administration. Paclitaxel and CBDCA were injected
intravenously on days 1, 8§ and 15 and day 1, respectively.
Paclitaxel was diluted in 250 mi of 5% glucose or saline and
infused for 1.5 h. Following this, CBDCA was infused for 1 h with
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Table 1. Dose escalation in phase IfII pilot study of paclitaxel and
CBDCA for refractory or recurrent NSCLC.

Level TXL (mg/m?) CBDCA (AUC)
1 60 5

2 70 5

3 80 p

4 90 5

5 100 5

TXL: paclitaxel;

CBDCA: carboplatin.

more than 250 ml of 5% glucose or saline. All the patients
received prophylactic premedication comprising dexamethasone,
an anti-histamine agent and an H2-blocker before paclitaxel
infusion and a 5-HT3 serotonin receptor antagonist before
CBDCA infusion. Responding patients could continue to receive
treatment every 4 weeks until disease progression or the
development of serious toxicity. The doses of paclitaxel were
escalated, as indicated in Table 1. If patients had grade 1
thrombopenia, prade 2 leukopenia {(neutropenia} at day 8, or
grade 2 thrombopenia, grade 3 leukopenia (neutropenia) at day
15, drug administration was not performed before recovery from
the adverse events. Drug administration was skipped when the
therapy was delayed for more than 7 days.

Clinical care of the patients. The pretreatment evaluation consisted
of a complete history and physical examination, posteroanterior and
lateral chest X-ray, complete blood cell count and serum chemistry
analysis, Computed tomographic {CT) scans of the chest to the level
of the adrenal glands were obtained in all patients, CT scans of the

‘brain, abdomen and pelvis, and radionuclide bone scans were

performed when clinically indicated. All the pretreatment
laboratory work was obtained within 14 days of study entry, whereas
the X-rays or CT scans utilized for tumor measurements were
obtained within 28 days of study entry. A complete blood cell count
was repeated every week and the serum chemistry analysis was
repeated on day 1 of each treatment cycle. Relevant studies for
tumor measurement were repeated after each 4-week cycle.

Dose escalation and definition of dose-limiting toxicities (DLT) and
maximum-tolerated dose (MTD). Dose escalation was based on the
toxicities encountered during cycle I and the DLT was defined as:
febrile neutropenia (fever 38°C > with grade 4 neutropenia); grade
4 neutropenia or leukopenia lasting longer than 4 days;
thrombocytopenia  {<30,000/ul); any other grade 3 non-
hematological toxicity except nausea, vomiting, or alopecia; other
important adverse eifects.

At least three patients were enrolled at each level. Tf none of
the first three patients treated experienced DLT, escalation then
proceeded to the next dose level (Table I). If DLT was observed
following the first cycle in one or two patients, then an additional
three patients were enrolled. If three or more patients experienced
DLT, then enrollment was ceased and this level was considered to
be the MTD. If the rate of the patients with skipped schedules was
more frequent than one-third, then this level was also considered to
be the MTD.
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Table I Patiens characteristics.

Total number of patients 30

Gender; Male : Female 19:11

Age (years); median (range) 55.9 (38-75)
Performance status; 0:1:2 18:11:1
Histology; Ad:Sq:others 20:7:3
Stage; INB:IV 723
Number of patients with measurable lesion 30

Dose modifications. If grade 4 leukopenia (neutropenia) occurred,
a dose reduction {paclitaxel 10 mg/m? and CBDCA AUC 1
reduction) was required. A reduction (10 mg/m?) of paclitaxel was
required for grade 3 liver or neurological events. In patients who
developed severe events, the protocol therapy was discontinued.

Assessment of toxicity and response. The treatment toxicity was
graded according to the NCI-Common Toxicity Criteria {version
2.0). Complete blood counts, liver function tests, serum chemistry,
physical examination and toxic effects were monitored at least
every week. An assessment of response to the protocol therapy was
performed after every cycle of therapy, according to the
standardized response definitions established by the WHO (20).

Statistical planning for pilot study of activities. In accordance with
optimal two-stage phase II design, the treatment program was
formulated to reject a response rate of 7% (p0) and provide a
statistical power of 85% in assessing the activity of the regimen as
25% (p1) with an alpha error of less than 0.05 and a beta error of less
than 0.20. Twenty-three patients were required; 16 for the first step.

This study was performed after approval by the Clinical
Investigations Committee of the Nippon Medical School Main
Hospital, Japan.

Results

Patient characteristics. Safety and antitumor effects were
evaluable in all 30 enrolled patients. The characteristics for
the evaluable patients are provided in Table II. Seven
patients were stage I1IB and 23 were stage 1V. The median
age of the patient cohort was 59.9 years.

Toxicities. The incidences of abnormal laboratory findings,
plus symptoms and signs of toxicity are indicated in Tables
IIl and IV, respectively. It was possible to evaluate
laboratory findings for all 30 patients in the study. Grade 4
neutropenia was observed in two patients in step 5. There
were no grade 3 non-hematological toxicities. The above
toxicities were not dose-limiting factors. Three out of the
initial six cases at level 5 had infusion skips. The dose used
in step 5 was consequently assigned as the MTD. The
recommended dose was paclitaxel 100 mg/m? and CBDCA
ATUC 5. Finally, seven out of 18 cases at level 5 had infusion
skips, although there were no severe toxicities considered to
be dose-limiting factors.

Table I1L. Hematological toxicities.

Step No. WBC ANC Platelet  Anemia
patients  (grade) {grade) (grade} (grade)
234 234 234 234
1 3 106 0040 000 000
2 3 110 110 000 100
3 3 210 300 000 000
4 3 210 210 000 0o0o
3
(phase I} 6 311 202 0ao0 000
{phase II) 12 332 072 160 000
WBC: white blood cell count;
ANC: absolute neutrophil count.
Table IV. Non-hematological toxicities.
Step No. Nausea  Arthralgia Neuropathy  Skin
patients  (grade) {grade) (grade} (grade)
234 234 234 234
1 3 G600 000 000 000
2 3 ¢ao 000 000 000
3 3 010 000 000 000
4 3 000 000 000 000
5
(phase I) 6 000 600 000 ¢00
(phase 11) 12 600 600 100 000
Table V. Response in relation o step.
Step No. Response Response
patients rate (%)
CR PR NC PD
1 3 ] a 3 0 0
2 3 0 0 2 1 0
3 3 0 i 0 2 333
4 3 0 1 1 o 333
5 18 1 8 7 2 50.0

CR: complete response;
PR: partial response;
NC: no change;

PD: progressive discase.

Antitumor effects. The antitumor effects achieved in each step
are shown in Table V. An interim analysis was conducted on
the 18§ patients in step 5, and a response was observed in nine
patients. The response rate was 50%, with a 95% CI of 27-
73%. The relationship between the drugs used in prior
chemotherapy and the response rate with this combination is
depicted in Table VI. The combination chemotherapy was
active in those patients previously treated with docetaxel,
gemcitabine, vinorelbine, CDDP or 5FU derivatives. The
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Table VY. Drugs used in prior chemotherapy and response at step 5.

Drugs used in Response (number of paticnts) Response
prior rate (%)
chemotherapy CR PR NC PD

Docetaxel 0 2 3 2 28.8
Gemceitabine 0 5 3 0 62.5
Vinorelbine 1 2 3 0 50.0
Cisplatin 1 3 3 2 44.4
5FU derivatives 0 3 1 0 75.0

CR: complete response,
PR: partiat response,
NC: no change,

PD: progressive disease.

median survival time in this regimen was 12 months, The
median observation time for the cases was 24 months and 16
patients were observed for more than 1 year. Eight out of the
18 patients were alive on May 25, 2005.

Discussion

We had previously used a DNA array-based gene expression
profiling approach, together with assessment of the
cytotoxic activity of several widely applied anticancer agents,
in a collection of human lung cancer cell lines (19). In
particular, the gene expression was related to drug
sensitivity patterns in these cell lines. According to our
combined cytotoxicity and transcript analysis, vinorelbine,
5FU, SN38 and CDDP were clustered together. On the
other hand, docetaxel, paclitaxel, CBDCA and gemcitabine
were not grouped together, sugpesting that these drugs
might be good candidates for the treatment of recurrent or
refractory NSCLC. Docetaxel is known to be clinically active
in second-line chemotherapy for NSCLC (9). The gene
expression was analyzed using two different DNA array
formats, namely the spotted filter and GeneGhip arrays, and
similar results were obtained. On the basis of our molecular
and pharmacological analysis, a phase I/l study of weekly
paclitaxel + CBDCA was planned as a clinical investigation
into alternative regimens for the treatment of recurrent or
refractory NSCLC. Established docetaxel and pemetrexed
regimens were found to provide unsatisfactory results (9,
10). The latter combination chemotherapy for patients with
recurrent or refractory disease seemed to exert severe
toxicities, whereas the paclitaxel and CBDCA combination,
as the standard regimen of NSCLC has mild side-effects (7).
A weekly paclitaxel schedule may provide an improved
therapeutic index with decreased toxicity (21).

In a pilot clinical study, our recommended dose was
paclitaxel 100 mg/m? and CBDCA AUCS. With this schedule,
grade 4 hematological toxicities were observed in only two
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patients. There were no grade 3 non-hematological toxicities.
This paclitaxel + CBDCA combination, which involved a
weekly schedule with mild toxicities, was tolerable for
patients with recurrent or refractory disease. The paclitaxel
+ CBDCA combination is usually performed at the following
dose levels: 225 mg/m? over 3-h infusion (paclitaxel) and
AUC6 (CBDCA) (22). Our weekly schedule and CBDCA
dose-setting (AUCS) appear adequate for second-line
chemotherapy. In this study, the response rate was 50%, with
a 95% CI of 19-68%. The median survival time was 12
months. Belani e el reported that weekly a paclitaxel +
CBDCA combination had a higher activity than other
schedules used for initial chemotherapy (23). Docetaxel and
pemetrexed were reported to be effective in the second-line
chemotherapy of NSCLC (9, 10). However, the response rate
reported was about 7%. The median survival time in the
second-line docetaxel or pemetrexed therapy was about 8§
months. Here, the weekly paclitaxel and CBDCA
combination showed a promising clinical activity with mild
toxicity in recurrent or refractory NSCLC patients. Recently,
Numico ef al. reported the promising activity of this regimen
in the second-line chemotherapy (24). This regimen should
be selected for the investigational arm in phase IIT trials in
comparison to either docetaxel or pemetrexed.

The paclitaxel and CBDCA combination chemotherapy
was characterized by remarkable activity in patients
previously treated with docetaxel, gemcitabine, vinorelbine,
CDDP or 5FU derivatives (Table VI). These results of the
clinical trials supported our molecular pharmacological

analysis. Gene expression-drug sensitivity correlations, as

provided by the NCI program, may yield improved
therapeutic options for treatment of specific tumor types.
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