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ORIGINAL ARTICLE

Circulating Endothelial Cells in Non-small Cell Lung Cancer
Patients Treated with Carboplatin and Paclitaxel

Makoto Kawaishi, MD,* Yutaka Fujiwara, MD,T Tomoya Fukui, MD,* Terufumi Kato, MD,*
Kazuhiko Yamada, MD,7 Yuichiro Ohe, MD, PhD,} Hideo Kunitoh, MD, PhD, ¥
Tkuo Sekine, MD, PhD, | Noboru Yamamoto, MD, PhD, T Hiroshi Nokihara, MD, PhD,}
Takeshi Watabe, PhD,} Yuji Shimoda, PhD,} Tokuzo Arao, MD, PhD,§ Kazuto Nishio, MD, PhD,§
Tomohide Tamura, MD7 and Fumiaki Koizumi, MD, PhD*

Introduction: Circulating endothelial cells (CECs) increase in can-
cer patients and play an important role in tumor neovascularization,
Methods: This study was designed to investigaie the role of CEC as
a marker for predicting the effectiveness of a carboplatin plus
paclitaxel based first line chemotherapy in advanced non-small cell
lung cancer (NSCLC).

Results: The CEC count in 4 m| of peripheral blood before starting
chemotherapy (baseline value) was significantly higher in NSCLC
patients, ranging from 32 to 4501/4 ml (n = 31, mean = SD =
595 = 832), than in healthy volunteers (n = 53, 46.2 +~ 86.3). We
did not detect a significant correlation between the CEC count and
estimated tumor volume. CECs were significantly decreased by
chemotherapy as compared with pretreatment values (1756 + 24
and 173.0 = 24, day +8, +22, respectively). We investigated the
correlation between baseline CEC and the clinical effectiveness of
chemotherapy. CEC values are significantly higher in patients with
clinical benefit (partial response and stable disease, 516 = 458,
870.8 = 1215, respectively) than in progressive disease patients
(211 = 150). Furthermore, a statistically significant decrease in
CECs, on day 22, was observed only in patients with partial
response, Patients who had a baseline CEC count greater than 400/4
ml showed a longer progression-free survival (=400, 271 days
[range: 181-361] versus <400, 34 [range: 81-186], p = 0.019),
Conclusion: CEC is suggested to be a promising predictive marker
of the clinical efficacy of the CBDCA plus paclitaxel regimen in
patients with NSCLC.

Key Words: Circulating endothelial cell, NSCLC, Chemotherapy.
(J Thorac Oncol. 2009;4: 208-213)
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A:'ﬁiogenesis plays a critical role in the growth and me-
tasis of solid tumors.! The clinical importance of
angiogenesis in human tumors has been demonstrated by
several reports indicating a positive relationship between the
blood vessel density in the tumor mass and poor prognosis,
i.e., survival, in patients with various types of cancers includ-
ing non-small cell lung cancer (NSCLC).>¢ Furthermore,
Natsume et al.” reported the antitumor activities of anticancer
agents to be less active against vascular endothelial growth
factor-secreting cells (SBC-3/VEGF), in vivo as compared
with its mock transfectant (SBC-3/Neo), In recent years,
antiangiogenic agents have also been demonstrated to be
active against a variety of malignancies, including lung,
colorectal, and renal cancer.®-'" Thus, angiogenesis is a
promising target for cancer treatment and is related to the
prognosis and efficacy of these drugs, though the tumor
vessel biomarkers which predict the effectiveness of antian-
giogenic agents and other anticancer agents are not always
useful and have not become well-established.

Circulating endothehal cells (CECs) have been recog-
mized as a useful biomarker for vascular damage. CECs are
increased in cardiovascular disease, vasculitis, infectious dis-
ease, and various cancers.''-'* Recently, CECs were found to
be more numerous and viable in cancer patients than in
healthy subjects.'*!* Furthermore, elevated CECs in cancer
patients were found to be nearly normalized when the tumor
was removed surgically or with chemotherapy.'® Therefore,
most CECs are considered to be disseminated tissue endo-
thelial cells in the tumors and the CEC number may reflect
the extent of tumor angiogenesis. Indeed, the CEC level has
been demonstrated to correlate with the plasma level of
VEGF, one of the pivotal factors promoting tumor angiogen-
esis.'* Mancuso et al. reported that CEC kinetics and viability
are promising predictors of the response to chemotherapy
with antiangiogenic activity in patients with advanced breast
cancer.'® Thus, CEC is likely to be a useful marker for
predicting the effectiveness of chemotherapy as a noninva-
sive angiogenesis marker.

NSCLC is the leading cause of cancer-related death
worldwide. NSCLC accounts for approximately 50% of pa-
tients presenting with unresectable advanced stage,'” and
platinum-based chemotherapy offers only a small improve-
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ment in survival with advanced NSCLC.''* Over the past
decade, several new agents against NSCLC have become
available, including the taxanes, gemcitabine, vinorelbine,
and irinotecan. The combination of platinum and these new
agents has resulted in a high response rate and prolonged
survival compared with older chemotherapy regimens (e.g.,
vindesine, mitomyein, ifosfamide, with cisplatin). Therefore,
these regimens are considered standard chemotherapy for
advanced NSCLC.?0-?¢ Although new agents have different
mechanisms of action, these combination regimens have not
been administered based on the biologic characteristics of
each tumor.

Paclitaxel inhibits several endothelial cell functions in
vitro such as proliferation, migration, morphogenesis, and
metalloprotease production.2™-2? These activities result in
antiangiogenic activity in in vivo xenograft models.?”¢ In-
terestingly, human endothelial cells are more sensitive to
paclitaxel than other cellular types.?” We hypothesized that
the CEC value is associated with tumor neovascularization,
which is one of the targets of paclitaxel. In the present study,
we investigated whether the CEC count at baseline is asso-
ciated with the effectiveness of the CDDP plus paclitaxel
regimen in patients with advanced-stage NSCLC.

MATERIALS AND METHODS

Patients

Patients with histologically or cytologically docu-
mented advanced NSCLC were eligible for this study. Each
patient was required to meet the following criteria: (1) no
prior treatment including chemotherapy, surgery, irradiation,
or any fluid drainage; (2) no prior general anesthesia for
diagnostic procedures including mediastinoscopy or thora-
coscopy; (3) no concomitant diseases including ischemic
heart diseases, systemic vasculitis, pulmonary hypertension,
or serious complications including infectious disease or dia-
betes; (4) written informed consent. The trial document was
approved by the institutional review board. The clinical
characteristics of the patients are shown in Table 1.

Treatment Schedule and Response Evaluation

All patients were treated according to the following
chemotherapeutic regimen: paclitaxel at 200 mg/m” over a
3-hour period followed by carboplatin at a dose with an area
under the curve of 6 on day 1, repeated every 3 weeks. The
treatment was repeated for three or more cycles unless the
patients met the criteria for progressive disease (PD) or
experienced unacceptable toxicity.

The major axis (a) and minor axis (b) of the tumor mass
in each patient were measured with computed tomography.
Estimated tumor volume (ETV) was calculated using the
following formula; ETV = 4/3 x 7 (a/2 X b/2) X (a/2 +
b/2)/2. Computed tomography examinations were performed
before treatment and with every one or two cycles of chemo-
therapy. Response was evaluated according to the RECIST,
and tumor markers were excluded from the criteria.?!

Assay for CEC
Blood samples from NSCLC patients and healthy vol-
unteers were drawn into a 10-ml Cellsave Preservative Tube

Copyright © 2009 by the International Association for the Study of Lung Cancer

TABLE 1. Baseline Characteristics of the Patients
N=131

Characteristic No. (%)
Gender

Male 17 (55)

Female 14 (45)
Median age (yr) 60

Range 43-71
ECOG performance status

0 18 (58)

| 13 (42)
Stage

A 2(6)

1i1:] 7(23)

v 22(71)
Histology

Adenocarcinoma 23 (74)

Squamous cell carcinoma 4(13)

Others 4(13)

(Immunicon Corp. Huntingdon Valley, PA) for CEC enumer-
ation. The CEC protocol used was approved by the Institu-
tional Review Board and written informed consent was ob-
tained from each subject. Samples from NSCLC were
obtained before (baseline) and 8 and 22 days after starting
chemotherapy. Samples were kept at room temperature and
processed within 42 hours afier collection. All evaluations
were performed without knowledge of the clinical status of
the patients. The CellTracks system (Immunicon Corp) which
consists of CellTracks AutoPrep system and the CellSpotter
Analyzer system was used for endothelial cell enumera-
tion.*>% In this system, CDI146+/DAPI+/CD105-PE+/
CD45APC- cells are defined as CECs. Briefly, cells which
express CD146 were immunomagnetically captured using
ferrofluids coated with CD146 antibodies. The enriched cells
were then labeled with the nuclear dye 4V,6-diamidino-2-
phenylindole (DAPI), CD105 antibodies conjugated to phy-
coerythrin (CD105-PE), and the pan-leukocyte antibody
CD45 conjugated to allophycocyanin (CD45-APC). In this
system, the CD146-enriched, fluorescently labeled cells were
identified as CECs when the cells exhibited the DAPI+/
CD105+/CD45- phenotype. We performed CEC enumera-
tion twice, using the same sample, and calculated the mean
value,

Statistical Analyses

This study was carried out as exploratory research for
detecting CECs from NSCLC patients. The number of en-
rolled patients was therefore not precalculated. Spearman’s
correlation analysis was performed to investigate the corre-
lation between CEC count and ETV. Between-group com-
parisons were made using the 7 test. The association between
CEC count and progression free survival (PFS) was estimated
using the Kaplan-Meier method. The log-rank test was used
to assess the survival difference between strata. Differences
were considered statistically significant at p < 0.05.
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RESULTS

Patient Characteristics

A total of 32 patients were cnrolled i the study
between August 2005 and March 2006 (Table 1). One patient
withdrew consent to participate. Table | summarizes the
characteristics of the study population. The median age of the
patients was 60 years (range, 43-71). The histologic and/or
cytologic diagnosis was adenocarcinoma in 23 patients
(74.2%), squamous cell carcinoma in 4 (12.9%), and unclas-
sified NSCLC in 4 (12.9%). There were 17 males (54.8%).
The clinical stage was ITIA in 2 patients (6.5%), IIIB in 7
(22.6%), and IV in 22 (71.0%).

Ninety-two CEC samples from 31 patients (three sam-
ples per patient) were obtained and analyzed. One sample,
obtained 22 days after treatment, was not examined because
of inadequate collection.

Quantification of CEC

In 31 advanced NSCLC patients, CECs ranged from 32
to 4501 cells/4.0 ml of blood, mean = SD = 595 * 832 at
baseline. CEC counts were elevated in a large portion of
patients with NSCLC as compared with healthy volunteers
(n = 53, mean = SD = 46.2 *+ 86.3/4 ml). Case 21 had an
exceptionally high CEC count (4501 at baseline). We did not
detect a significant correlation between the CEC count and
ETV in the 28 assessable patients (p = 0.84, Figure ). The
analysis of CECs during the first course of treatment showed
CEC levels to be reduced by CBDCA plus paclitaxel chemo-
therapy as compared with pretreatment values (176 = 14] at
8 days and 173 = 189 at 22 days after treatment) (Figure 2).
These reductions were significant (p = 0.011 on day 8 and
p = 0.04 on day 22), but there was no significant difference
between CEC amounts on day 8 versus day 22 (p = 0.476).
There was no difference in the amount of CEC at baseline
when patients were subgrouped according to characteristics,
such as sex, smoking history, histologic type, and clinical

1500

1000 *

CEC (baseline) [ 4 ml
-

0 50 100 150 200 250
Estimated tumor volume (cm?)

FIGURE 1. Scatter plot analysis to determine the correla-
tion between the number of circulating endothelial cell
(CEC) and estimated tumor volume (ETV). ETV is calculated
with computed tomography (CT) examination. Case 21 is
not included.

210

:

CEC count (cells / 4.0 m| blood)
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FIGURE 2. Circulating endothelial cell (CEC) levels during
the first course of CDDP plus paclitaxel chemotherapy. *p <
0.05 versus values at baseline.

stage. Furthermore, there was no correlation of CEC amounts
with the blood examination data (e.g., number of white blood
cells, neutrophils, lymphocytes, hemoglobin, platelets, albu-
min, LDH, CRP, CEA, CYFRA).

CEC Amounts and Objective Tumor Response
to Chemotherapy

Thirteen (41.9%) of the 31 patients who received carbo-
platin and paclitaxel therapy showed a partial response (PR) and
12 (38.7%) showed stable disease (SD). The other 6 patients
(19.4%) showed PD. The amounts of CEC at bascline in the
patients who showed PR and SD were 516 = 458/4 ml and
871 = 1215/4 ml, respectively, and these values were signifi-
cantly higher than in PD patients (211 + 150/4 ml, p = 0.023
and p = 0.044, respectively) (Figure 34). Although CEC dec-
rements during chemotherapy were observed in all three sub-
groups, the extent of the decrements tended to be greater in

|

15 ¢

-

o
w

CEC count (calls / 4.0 ml blood)
Relative value of CEC

'-*

; - -
3 e we

SD day1 dayB day22

FIGURE 3. A, Comparison of circulating endothelial cell
(CEC) amount at baseline in non-small cell lung cancer
(NSCLC) patients with different clinical responses to CBDCA
plus paclitaxel chemotherapy. *p < 0.05 versus values of
patients with progressive disease (PD). Case 21 is not in-
cluded. B, Relative change in CEC amount in patients with
partial response (PR), stable disease (SD), and PD.
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FIGURE 4. Progression-free-survival according to circulating
endothelial cell (CEC) count at baseline. The median dura-
tion of progression-free survival was greater in patients
whose CEC count exceeded 400 (median, 244 days) than in
patients whose CEC count was less than 400 (69 days).

400 500 600

patients with PR and SD than in those with PD (Figure 3B8). In
the subgroup analysis, a significant decrease in CECs was
observed on day 22 only in PR patients (p = 0.018).

CEC Amounts and PFS

For all 31 patients, the median PFS was 154 days
(range, 81-361 days). Univariate analysis indicated that pa-
tients who had a CEC count of more than 400/4 ml at baseline
showed a significantly improved PFS (n = 14, median; 244
days) (Log-rank test, p = 0.019, Figure 4). A CEC count
below 400 at baseline was associated with a poorer PFS (n =
17, median; 69 days). The CEC count did not exceed the
value of 400/4 ml in any of the healthy volunteers, When we
compared the patients whose CEC counts exceeded 200 with
those whose counts were less than 200, a consistent differ-
ence in PFS was observed between the two groups (>200;
n = 22, median 227, <200; n = 9, median 116, p < 0.039).

DISCUSSION

In the present study, we investigated the number of CEC
during the first course of CBDCA plus paclitaxel chemotherapy.
To our knowledge, this is the first report of CEC in NSCLC
patients before weatment. Our findings demonstrated CEC
counts in advanced NSCLC at baseline level to be much higher
than those in healthy subjects (595 *+ 832/4.0 ml versus 32.6 =
29.5/4.0 ml). Because the NSCLC patients had not yet received
anticancer therapy, these increased CECs are likely to be mostly
derived from the tumor site. In a previous study, it was found
that the amounts of CECs correlate strongly with tumor volume
in vivo in an animal model™. Nevertheless, we did not find a
significant correlation between CECs and ETV. Because the
number of CECs could be influenced by many factors related to
tumor vasculature, neovascularization, and localization of the
tumor, our failure to identify a strong correlation in this study is
not surprising. We were also unable to detect a significant direct

correlation between CEC amounts and various blood examina-
tion data including tumor markers such as CEA and CYFRA. It
is unclear at present what biologic characteristics of the tumor or
clinical features the CEC number most closely reflects as a
biomarker. Mancuso et al. reported that CECs are strongly
associated with plasma levels of VCAM-1 and VEGF in breast
cancer and lymphoma patients.'s3* Because VCAM-1 and
VEGF are crucial factors for tumor angiogenesis, the variability
in CEC values among NSCLC patients might indicate a differ-
ence in the neovascularization of each tumor.

We were further able to demonstrate that elevated
CECs decreased dramatically after CBDCA plus paclitaxel
treatment, but did not reach the level of healthy subjects.
Decreased CEC values did not rise again during the first cycle
of chemotherapy. Although myelosupression was observed
on day R and recovered on day 22 in many patients (data not
shown), CEC kinetics do not parallel those of WBC, indicat-
ing that CEC kinetics might not be influenced by myelopoi-
esis. Several clinical studies in the field measuring CEC
found chemotherapy to be associated with either an increase
or a decrease in CECs.”**" The different tumor types, stages,
prior therapy or not, the anticancer drugs used, measuring
points and quantification methods of CEC might have influ-
enced the CEC results after treatment. In the present study, the
pretreatment CEC value was much higher than that in lung
cancer with metastasis (mean = SD = 146 = 270/4 ml), as
reported elsewhere.** Although the details of the prior therapy in
patients with metastatic carcinoma were not provided,* che-
motherapy can eventually decrease the CEC count.

Schiller et al. compared four standard chemotherapy
regimens, cisplatin plus paclitaxel, cisplatin plus gemcitab-
ine, cisplatin plus docetaxel, and carboplatin plus paclitaxel
and found no significant difference in survival.* Despite the
different modes of action of each nonplatinum agent against
tumors and different biologic characteristics of each tumor,
we could not select the regimen based on these characteris-
tics. In our small study, the patients with PR/SD and longer
PFS had higher baseline CEC values. Therefore, it seems that
the baseline CEC count is a promising predictor of clinical
response to the CBDCA plus paclitaxel regimen and survival
in advanced NSCLC. If CEC is a marker for angiogenesis and
reflects tumor neovascularization, it is likely that a high CEC
is associated with a poor prognosis and lower effectiveness of
antiangiogenic therapy. Paclitaxel and docetaxel are catego-
rized as mitotic spindle agents with potent antiangiogenic
properties.”” " This is why a paclitaxel based regimen might
be more effective against tumors with high CEC values.
Nevertheless, CEC counts have also been reported to be
increased in several clinical syndromes, such as cardiovascu-
lar diseases, infectious diseases, and vasculitides.!'-'* The
CEC counts in patients with vasculitides have been reported
to be dozens of fold higher than those in healthy subjects,'?
therefore, we have to consider the patient condition carefully
while interpreting the CEC counts in individual patients,
although there were no patients with vasculitis in the present
study. Further clinical investigation, with a similar approach,
including other nonplatinum anticancer agents, such as
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CDDP plus gemcitabine, is essential for the clinical applica-
tion of CEC for made-to-order chemotherapy in NSCLC.

Antiangiogenic therapy targeting the VEGF pathway

such as bevacizumab and VEGFR inhibitors have shown
promise in the treatment of solid tumors.®*’¥ These agents
mhibit endothelial cells through mhibition of the VEGF
pathway. It was recently demonstrated that the addition of
bevacizumab to CBDCA plus paclitaxel in advanced NSCLC
patients produces a significant survival benefit as compared
with chemotherapy alone.*? Considering the outstanding clin-
ical trial and our present study, it would be of great interest to
investigate the role of CEC in this regimen.

In conclusion, CECs were measured in NSCLC patients

before treatment. Our small clinical study indicates that the
CEC count at baseline is a potential biomarker for predicting
the response to chemotherapy and PFS, but further clinical
evaluation is needed. In the near future, we will start a clinical
investigation, using a similar approach, to examine other
chemotherapeutic regimens.
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Abstract

Objectives: It was the aim of this study to investigate gender
differences in the outcomes of carboplatin and paclitaxel
chemotherapy in patients with unresectable stage lIIB-IV
non-small cell lung cancer (NSCLC), Methods: Gender, age,
performance status, histology, hematological toxicity, tu-
mor responses and survival parameters obtained retrospec-
tively by medical chart review were analyzed. Results: A to-
tal of 227 patients (147 males and 80 females) were included,
The median lowest leukocyte count was 2,900 (range 1,200-
12,400)/p! in males and 2,200 (range 600-6,500)/l in fe-
males (p < 0.001). Grade 3-4 leukopenia was noted in 15% of
male and in 39% of female patients (p < 0.001). In both gen-
ders, the response rate in evaluable patients was 39%. The
median progression-free survival was 4.4 months for men
and 5.3 months for women (p = 0.0081). After progression of
the disease, gefitinib was administered in 64 (44%) male and
45 (56%) female patients, with a median treatment of 35 and
144 days, respectively. The median survival time was 11.9
months for men and 22.2 months for women (p < 0.001).
Conclusion: Female gender was associated with a favorable

prognosis in patients with NSCLC who received carboplatin
and paclitaxel chemotherapy, although the response rates
did not differ between the genders. Of note, hematological
toxicity was more severe in female patients.

Copyright © 2008 5. Karger AG, Basel

Introduction

Lung cancer remains a major cause of cancer-related
death, with an increasing incidence in Japan, as well as
world-wide. Non-small cell lung cancer (NSCLC) ac-
counts for more than 80% of lung cancer. Systemic che-
motherapy is appropriate for patients with NSCLC if they
have extrathoracic metastases or locally advanced dis-
ease with a malignant effusion. The standard first-line
chemotherapy is a platinum-based doublet regimen, even
though it is associated with increased toxicity [1]. Al-
though cisplatin-based regimens are slightly more effec-
tive than carboplatin-based regimens, carboplatin is of-
ten used due to its more favorable toxicity profile and the
fact that it does not require a large intravenous infusion
[2]. Among several carboplatin-based regimens, the com-
bination of carboplatin and paclitaxel is frequently used
for advanced NSCLC in Japan.
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Lung cancer in women differs from that in men with
respect to its incidence, association with smoking and
histological distribution [3]. Prospective cohort studies
and a population-based study have consistently shown
that female gender is a favorable prognostic factor in
NSCLC patients; however, these studies included patients
of all stages, and their therapy was not specified [4-6].
The presence of a gender difference in survival remains
controversial among patients with advanced NSCLC who
are treated with systemic chemotherapy; some studies in-
volving multivariate analysis showed better survival in
women [7-12], but others showed no difference between
men and women [4, 13, 14]. In addition, only a few studies
have reported gender differences in tumor responses to
chemotherapy [7, 11, 12] and toxicity other than nausea
and vomiting [7], which have been reported to be more
severe in women [15]. Thus, in the present study, gender
differences in survival, tumor responses and toxicity
were analyzed in patients with advanced NSCLC who
were treated with carboplatin and paclitaxel.

Patients and Methods

Study Population

Patients with unresectable stage ITIB-IV NSCLC who received
first-line chemotherapy of carboplatin (AUC = 6, day 1) and pa-
clitaxel (200 mg/m?, day 1) every 3 weeks at the National Cancer
Center Hospital were eligible for this study. A total of 227 patients
were identified from January 2001 to July 2005. All patients un-
derwent a systematic pretreatment evaluation and standardized
staging procedures. Gender, age, smoking history, performance
status, stage, histology, treatment delivery, hematological toxicity,
sensory neuropathy, tumor responses and survival parameters
were obtained from a retrospective medical chart review. The
clinical stage was assigned based on the results of physical exam-
ination, chest X-rays, CT scans of the chest and abdomen, CT
scans or MRI of the brain and bone scintigrams. The histological
classification of the tumor was based on the criteria of the World
Health Organization [16]. Toxicity was graded according to the
Common Terminology Criteria for Adverse Events version 3.0,
Objective tumor responses were cvaluated according to the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST) [17].

Statistical Methods

The demographic, clinical and histopathologic characteristics
were compared between the genders. The x* and Mann-Whitney
tests were used to evaluate differences in categorical and continu-
ous variables, respectively. Survival curves were calculated ac-
cording to the Kaplan and Meier method. Cox proportional haz-
ards models were used to adjust potential confounding factors
such as smoking history, histology, tumor stage and performance
status [18]. All of the above mentioned analyses were performed
using the Dr. SPSS 11 11.0 for Windows software package (SPSS

Japan Inc., Tokyo, Japan).
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Table 1. Patient characteristics

Characteristics Males Females p value
(n=147) (n=80)
Age, years
Median 61 61 0.60
Range 29-80 27-79
Smoking history
All patients
Smoker 128 (87.1) 22 (27.5) <0.001
Never-smoker 19(12.9) 58(72.5)
Patients with adenocarcinoma
Smoker 78 (83.0) 17 (23.9) <0.001
Never-smoker 16 (17.0) 54 (76.1)
Patients with non-adenocarcinoma
Smoker 50 (94.3) 5(55.6) 0.001
Never-smoker 3(5.7) 4(44.4)
Stage
1118 50 (34.0) 21 (26.3) 0.23
v 97 (66.0) 59 (73.8)
Performance status
0 43 (29.3) 22 (27.5) 0.78
1 104 (70.7) 58 (72.5)
Histology
Adenocarcinoma 94 (63.9) 71 (88.8) <0.001
Squamous cell 27 (18.4) 3(3.8)
Others 26 (17.7) 6(7.5)

Figures in parentheses are percentages.

Results

Patient Demographics

Ofthe 227 patients, 147 (65%) were males and 80 (35%)
were females (table 1). Smoking history was closely asso-
ciated with both gender and tumor histology. Eighty-
three percent of the male patients with adenocarcinoma
had a smoking history compared with only 24% of the
female patients. Among patients with non-adenocarci-
noma, a gender difference in smoking history was appar-
ent, although the difference was smaller than in adeno-
carcinoma patients. No significant differences were seen
between the genders with respect to age, stage and per-
formance status (table 1).

Chemotherapy Treatment Delivery

The median number of chemotherapy cycles was 3
(range 1-8) in males and 3 (range 1-6) in females (p =
0.21).
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Table 2. Toxicity of females and 33% of males, but this difference was not
statistically significant. No gender difference was noted
Toxicity Males Females pvalue  in the frequency of grade 3-4 thrombocytopenia. The
(n=147) (n=80) severity of neurosensory toxicity was also the same in
Leukicptopenis men and women (table 2).
Median 2,900 2,200 <0.001
Range 1,200-12,400  600-6,500 Response and Treatment after Failure of Initial
Grade 0-2 125 (85.0) 49(61.3)  <0.001 Chemotherapy
gﬁi 2§ (150) zg gﬁsi") There were 2 complete responses, 52 partial responses,
Ne : ’ 62 stable diseases and 21 progressive diseases among the
Median 700 700 0.289 137 male patients evaluable for response, and 1 complete
Range 100-11,500 16-3,800 response, 28 partial responses, 33 stable diseases and 12
Grade 0-2 42 (28.6) 20(25.0) 039 partial diseases among the 74 female patients evaluable for
Grade 3 6133.1) 26132.8) response; there was no difference in the response rates be-
Grade 4 49 (33.3) 34 (42.5) : s
Thrombocytopenia tween male and female patients (39 vs. 39%; p = 0.999).
Median 132 12.4 0,086 After recurrence or progression of the disease, 64 of
Range 2.4-373 1.5-34.2 the 147 (44%) male patients and 45 of the 80 (56%) female
Grade 0-1 139 (94.6) 73 (91.3) 0.46 patients received gefitinib monotherapy (p = 0.067). The
Grade 2 7(48) 5(6.3) median days of gefitinib treatment was 35 (range 8-803)
Grade 3 1(0.7) 2(2.5) duye it e pachisita i 144 € 16-1,325) days i
Neurotoxicity ys in male patients an range 16-1, ys in
Grade 0 81 (55.1) 47 (58.8) 0869  female patients (p <0.001).
Grade | 64 (43.5) 32 (40.0)
Grade 2 2(1.4) 1(1.2) Survival
Median progression-free survival (PFS) was longer in

Figures in parentheses are percentages,

Toxicities

Leukocytopenia during all the chemotherapy cycles
was more severe in females than in males (median 2,200/
mm? vs. 2,900/mm’, respectively; p < 0.001); grade 4 leu-
kocytopenia developed in 39% of females and 15% of
males (p < 0.001). Grade 4 neutropenia was noted in 43%

Gender Difference in Metastatic NSCLC

females (5.3 months) than in males (4.4 months; p=0.0081)
(fig. 1). As of December 2007, 128 deaths had occurred
among the male patients and 54 deaths among the female
patients. The cause of death was progression of NSCLC, a
treatment-related cause, other disease and unknown in
128 (95%), 3 (2.3%), 2 (1.6%) and 2 (1.6%) male and in 50
(939%), 0 (0%), 2 (3.7%) and 2 (3.7%) female patients, respec-
tively. The median survival time (MST) was better in fe-
males (22.5 months) than in males (12.5 months; p<0.001).
After adjusting for stage, performance status, histology

Oncology 2008,75:169-174 171
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and smoking status, female gender was a significant factor
for a favorable prognosis (hazard ratio 0.49, 95% confi-
dence interval 0.33-0.73; table 3). In the subset analyses,
among patients with adenocarcinoma, PFS and MST were
better in females than in males (fig. 2), whereas among pa-
tients with non-adenocarcinoma, there was no gender dif-
ference in PFS or MST (fig. 3).

Discussion

The present study and other previous studies have
shown that female gender is a favorable prognostic factor
in patients with stage I1IB or IV NSCLC who receive com-
bination chemotherapy [7-12]. The reasons for this gen-
der difference are currently unknown, but there are 5 pos-
sibilities. First, men may not have received sufficient cy-
cles and doses of chemotherapy, since they develop more
severe toxicity during chemotherapy than women. How-

172
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Table 3. Multivariate analysis of baseline characteristics for over-
all survival in all patients

Variables Patients Hazard ratio
Sex

Male 147 1

Female BO 0.49 (0.33-0.73)
Stage

1B 71 1

v 156 1.37 (1.00-1.89)
Performance status

0 65 1

1 162 1.31 (0.95-1.81)
Histology

Adenocarcinoma 165 1

Non-adenocarcinoma 72 1.03 (0.73-1.45)
Smoking

Never-smoker 77 1

Smoker 150 0.96 (0.65-1.42)

Figures in parentheses are 95% confidence intervals.
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ever, in the present study, the number of chemotherapy
cycles was the same for both male and female patients, and
hematological toxicity was more severe in females than in
males, Of note, treatment-related death was observed only
in male patients, but the number of deaths was very small
(2.7%). The second possibility may be that chemotherapy
was more effective in females than in males. However,
there was no difference in the response rates by gender in
the present study and in previous studies (7, 11, 12]. In 1
study, the duration of response was also found to be the
same in male and female patients [11], The PFS was longer
in fernales than in males in this and in 1 previous study
[7], but the PFS can be affected by several factors other
than chemotherapy-induced responses. Thus, the second
scenario is not likely, The third reason may be that more
men die from diseases other than lung cancer. However,
in the present study, 95% of male patients and 93% of fe-
male patients died of lung cancer progression.

The fourth possibility is that males may have a more
aggressive tumor that grows more rapidly than in fe-
males. In the present study, there was a higher percentage
of never-smokers among female compared with male pa-
tients, especially in patients with adenocarcinoma. Large
case series studies have found that patients with lung ad-
enocarcinoma who had never smoked had a better sur-
vival than those who had a smoking history [19, 20]. Thus,
the higher frequency of never-smokers among female pa-
tients may explain the better prognosis of female patients
in the present study. Recent developments in the molecu-
lar pathogenesis of lung cancer suggest that the origins of
adenocarcinomas may involve different pathways: a K-
RAS mutation-dependent pathway in smokers and an
epidermal growth factor receptor mutation-dependent
pathway in never-smokers [21]. Lung adenocarcinomas
arising by these distinct pathways may have a different
potential for progression. Thus, adenocarcinoma in fe-
males arising through the epidermal growth factor re-
ceptor mutation-dependent pathway may be less aggres-
sive than adenocarcinoma in males, which may arise
mainly through the K-RAS mutation-dependent path-
way. Carcinogenesis pathways in NSCLC other than ad-
enocarcinoma are unknown, but they are not likely to
differ by gender because these tumors are associated with
a heavy smoking habit in both genders. These hypotheses
are consistent with the results of the present study that
there are gender differences in patients with adenocarci-
noma, but that the gender differences were small, if any,
in those with non-adenocarcinioma,

Finally, gefitinib administration may be associated with
agender difference in overall survival. In the present study,

Gender Difference in Metastatic NSCLC

more female patients received gefitinib monotherapy, and
the treatment duration was 4 times longer in female than
in male patients. Thus, gefitinib treatment probably con-
tributed to the improved survival of female patients.

The present study found that females had more chemo-
therapy-related hematological toxicity than males during
treatment, while there was no gender difference in neuro-
logical toxicity. More severe hematological toxicity in fe-
males was also noted among patients with SCLC treated
with combinations of cyclophosphamide, vincristine,
doxorubicin, etoposide and cisplatin [22]. This can be ex-
plained by decreased clearance of cyclophosphamide, vin-
cristine, doxorubicin and etoposide due to a 2.4-fold lower
expression of hepatic P-glycoprotein, which is a transport-
er of these agents [23]. The mechanism that could explain
the gender difference in toxicity associated with carbopla-
tin and paclitaxel in the present study is unknown, but
decreased clearance of paclitaxel is not likely, because neu-
rological toxicity did not differ by gender. Since DNA re-
pair capacity measured using peripheral blood lympho-
cytes is lower in female lung cancer patients than in male
patients [24], increased susceptibility to carboplatin-in-
duced DNA damage may be one factor related to increased
chemotherapy-related toxicities in female patients. A re-
cent large-scale study did not show an association between
the severity of toxicity and polymorphisms of 16 key genes
for drug-metabolizing enzymes, transporters and DNA
repair in 914 patients with ovarian cancer who received
combination chemotherapy consisting of carboplatin with
paclitaxel or docetaxel [25]. However, our understanding
of the true regulation of chemotherapy action is very lim-
ited at present, and the possibility remains that gender dif-
ferences in chemotherapy outcome may be based on phar-
macogenomic differences between the genders, The lower
DNA repair capacity in females may also influence tumor
DNA repair after exposure to cytotoxic chemotherapy,
and therefore, it may have implications for the significant-
ly longer PFS in female patients after first-line chemother-
apy with carboplatin and paclitaxel.

In conclusion, female gender was associated with a fa-
vorable prognosis in patients with NSCLC who received
combination carboplatin and paclitaxel chemotherapy,
even though response rates did not differ by gender. He-
matological toxicity was more severe in female patients.
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thus influenced the results including
those assessed (overall survival) and not
assessed (disease free survival and time
to progression). Future studies on the
efficacy of docetaxel as a second line agent
should serve to address issues like the
optimal dose regimen and intensity as well
as adjust for potential confounders.

Navneet Singh, MD, DM, FCCP
Ashutosh N. Aggarwal, MD, DM,
FCCP
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Reply: Higher Intensity
Does Not Necessary
Yield Better Survival in
Second-Line
Chemotherapy for
NSCLC

To the Editor:

We would like to thank Singh et al.
for suggesting that the dose of docetaxel
and previous treatment modality may have
an impact on second-line therapy in non-
small cell lung cancer (NSCLC). Herein,
we discuss the dose of docetaxel and the
nfluence of previous in re-
lation to second-line treatment of NSCLC.

In second-line chemotherapy for
NSCLC, whether a higher dose of an an-
ticancer agent would inevitably yield a
longer survival is open to question. In a
study comparing docetaxel 100 mg/m-,
docetaxel 75 mg/m™ and best supportive
care, the overall survivals were 5.9, 7.5,
and 7.0 months, respectively.! Docetaxel
100 mg/m” was also found to be inferior
to docetaxel 75 mg/m® in terms of the
l-year survival rate in another phase I
study.? A similar tendency was also ob-
sen'cd for another agent in the second-line

setting; pemetrexed 500 mg/m* and 900
mg/m” were compared, and the overall
median survivals were 6.7 and 6.9 months,
respectively, and the hazard ratio was
1.013 (95% confidence interval, 0.837-
1.226)." Even the response rate in the 900
mg/m’ arm did not exceed that in the 500
mg/m”. Thus, finding the optimal dose of
docetaxel or other agents for second-line
chemotherapy may be an intriguing issue.*

Meanwhile, docetaxel 60 mg/m*
is the standard therapeutic dose in Japan,
since a Japanese phase | trial determined the
maximum tolerated dose to be 70 mg/m”.*
Even though this dose of docetaxel is
lesser than that used in other countries,
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this may be the optimal dose for Japa-
nese. In a phase II study of docetaxel for
previously untreated NSCLC conducted
in Japan, the response rate to docetaxel
60 mg;'m“ was 19%, no less than that to
the higher doses used in other coun-
tries.” A retrospective study evaluating
docetaxel 60 mg/m’ for previously
treated NSCLC also showed a response
rate of 18.5%, comparable with that
reported for higher doses.” This differ-
ence in the dose requirement in Japa-
nese may be attributed to ethnic dif-
ferences between the Japanese and
other populations, but the issue re-
mains under debate.

The previously employed treat-
ment modality differed between those
who had received a combination of car-
boplatin and paclitaxel (group P) and
those who had received a combination
of a platinum and an agent other than
paclitaxel [group nonpaclitaxel (NP)] in
our study. We consider, however, that
this difference had only a small impact
on our study results, for three reasons,
Firstly, all the patients in our study had
metastatic disease at the time of recur-
rence and start of docetaxel therapy.
Secondly, although 29% of patients in
group NP had received radiotherapy, the
response rate to the previous treatment
m group NP was the same as that in
group P (45.0 versus 44.9%, respec-
tively). In general, the response rate to
chemoradiotherapy 1s higher than that to
chemotherapy alone. This difference
may have disappeared in our study,
probably because we only recruited pa-
tients who developed recurrence after
chemoradiotherapy. Finally, no previous
studies of second-line chemotherapy for
NSCLC have dealt with these issues.
Even though multiple modalitics may
have been used in previous treatment,
we can only evaluate the integrated re-
sult of the treatment. It is impossible to
distinguish between the efficacy of che-
motherapy and radiotherapy if both are
undertaken simultaneously.

In conclusion, further investigation
of the optimal dose of chemotherapeutic
agents for second-line chemotherapy of
NSCLC is warranted. The efficacy of pre-
vious chemotherapy, whether or not ad-
ministered in combination with radiother-
apy, is a useful reference for subsequent
docetaxel therapy.
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Tracheo-Esophageal
Fistula with
Bevacizumab after
Mediastinal Radiation

To the Editor:
We report here a case of a young
man who developed a trachea-esophageal
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fistula 4 months following thoracic radia-
tion while being treated with bevacizumab
and chemotherapy. A 28-year-old gentle-
man was diagnosed with non-small cell
lung cancer (NSCLC) when he presented
with a large right sided mediastinal mass.
Transbronchial biopsy results were con-
sistent with adenocarcinoma. Staging eval-
uation with computerized tomography,
flourodeoxyglucose positron emission to-
mography, and mediastinoscopy con-
firmed stage I1IB (T2ZN2MO) disease. He
was treated with definitive radiation (74
gray) and concurrent cisplatin with etopo-
side. One month after completing radio-
therapy, he developed progressive disease
with enlargement of cervical lymph
nodes. Biopsy of a cervical lymph node
was consistent with adenocarcinoma. Two
months after radiotherapy had been com-
pleted, he began systemic treatment with
carboplatin, paclitaxel, and bevacizumab
(15 mg/kg) every 3 weeks. After two cy-
cles, he had a partial response.

One week prior to his third cycle,
he developed progressive odynophagia,
then severe coughing with swallowing.
An endobronchial evaluation was per-
formed with visualization of a fistulous
communication between the csophagus
and the trachea, extending into the right
mainstem bronchus. An endotracheal
stent was placed, but after 2 weeks he
had no relief of his respiratory symp-
toms and was referred to our institution.
Bronchoscopy revealed a persistent tra-
cheoesophageal fistula which was not
excluded by the endotracheal stent, This
endotraheal stent was removed and the
fistula was visualized as seen in Figure 14,
At that time, a covered esophageal stent

FIGURE 1.

(18-mm diameter, 120-mm length, Alve-
olus) was placed in the esophagus to ex-
clude gastric and oral secretions from the
airway (Figure 1B). Biopsies of the fistu-
lous tract showed no evidence of malig-
nancy. As the computed tomography scan
of the chest and abdomen revealed pro-
gressive disease in the mediastinum and
liver, an attempt at surgical correction
was not considered appropriate. A jejunal
feeding mbe was placed for nutrition,
and he was discharged home with support-
ive care.

Bevacizumab, a monoclonal anti-
body targeting vascular endothelial
growth factor (VEGF), has been ap-
proved for the treatment of advanced
NSCLC in combination with paclitaxel
and carboplatin.'? Bevacizumab has
been associated with bleeding complica-
tions, hypertension and gastrointestinal
tract perforation.? When administered in
combination with thoracic radiation, be-
vacizumab has recently been associated
with tracheo-esophageal fistulas. The
manufacturer issued a warning based on
the development of tracheo-esophageal
fistulas in 3 of 29 patients with limited
stage small cell lung cancer being
treated with definitive radiation, concur-
rent with irinotecan, carboplatin, and be-
vacizumab, Data from the manufacturer
(as of March 2007) refer 1o six other
instances in which patients with lung
and esophageal malignancies developed
tracheo-esophageal fistulas while being
treated with bevacizumab.’ A black box
warning regarding this complication
was mandated by the Food and Drug
Administration in April 2007;* however,
no such reports are available at this time

A, Tracheo-esophageal fistula in patient treated with bevacizumab. B,

Coated stent in the esophagus, as visualized through the large posterior airway defect.
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Influence of Previous Chemotherapy on the Efficacy of
Subsequent Docetaxel Therapy in Advanced Non-small Cell
Lung Cancer Patients

Yasushi Goto, MD, lkuo Sekine, MD, PhD, Kazuhiko Yamada, MD, Hiroshi Nokihara, MD, PhD,
Noboru Yamamoto, MD, PhD, Hideo Kunitoh, MD, PhD, Yuichiro Ohe, MD, PhD,
and Tomohide Tamura, MD

Purpose: To identify factors, particularly the previous use of pac-
litaxel, that might influence the efficacy of subsequemt docetaxel
therapy.

Patients and Methods: The patient characteristics, responses, and
survivals were compared between the two groups that had received
a combination of carboplatin and paclitaxel (group P), and a com-
bination of a platinum and an agent other than paclitaxel (group NP).
Results: A total of 227 patients (127 in group P, and 100 in group
NP) were recruited from a hospital-based registry. Two hundred
twenty patients were evaluated for the survival, and 210 patients
were evaluated for the response of docetaxe] therapy. The response
rate to docetaxel therapy (14.2% versus 16.0%, p = 0.702) or the
median survival time (10.9 months versus 11.1 month, p = 0.567)
did not differ between groups P and NP. The results of multivariate
analysis, adjusted for sex, age, and performance status at the start of
docetaxel therapy, showed that not the regimen per se, but the
response to previous chemotherapy significantly influenced the re-
sponse rate of docetaxel therapy (odds ratio [OR]: 138, 95%
confidential interval [C1]): 0.63-3.01; and OR: 2.93, 95% CI: 1.28-
6.72, respectively). As for the overall survival, neither the response
to nor the previous chemotherapy regimen had any impact (hazard
ration [HR]: 0.90, 95% CI 0.66-1.22; HR 0.88, 95% CI 0.65-1.20,
respectively).

Conclusion: The previous use of paclitaxel had no impact on the
response or survival to subsequent docetaxel therapy. In contrast, the
response to previous chemotherapy had a predictive value in relation
to responses to subsequent docetaxel therapy in patients with ad-
vanced non-small cell lung cancer,

Key Words: Non-small cell lung cancer, Second-line chemother-
apy, Docetaxel.
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ung cancer is a leading cause of cancer-related deaths

worldwide.! Non-small cell lung cancer (NSCLC) ac-
counts for approximately 80% of all cases of lung cancer. For
chemotherapy-naive, patients with advanced NSCLC, with a
good performance status (PS), platinum -based chemotherapy
has been shown to offer a modest survival benefit over best
supportive care alone.> A high proportion of patients, how-
ever, shows disease relapse after initial clinical responses, or
progress during the chemotherapy. Thus, a large percentage
of patients is moved on to second-line chemotherapy, even
though it should only be considered in selected patients with
a good PS.*

In the landmark study by Shepherd et al., second-line
docetaxel thearpy was demonstrated to improve the outcome
over best supportive care alone in patients with a history of
previous chemotherapy.® Since then, a number of agents have
been introduced as effective agents for the second-line set-
ting®—*; however, the impact of previous chemotherapy on the
efficacy of subsequent chemotherapy has not been established.

In relation to small-cell lung cancer, the response of
tumors to first-line therapy and recurrence more than 3
months after completion of the initial therapy is often referred
10 as “sensitive relapse,” and absence of tumor response, tumor
progression through treatment, or tumor recurrence within 3
months of discontinuation of initial therapy is termed “refrac-
tory” disease. Although both are grouped together in most
second-line clinical trials, their prognosis and response to
salvage therapy have been shown to be different.®® There-
fore, in patients with small-cell lung cancer, the efficacy of
previous chemotherapy has a significant impact on selection
of the subsequent chemotherapy. Whether this relationship
between first-and second-line chemotherapy would also apply
to cases of NSCLC has not yet been clarified.

In this study, we attempted to identify factors, particu-
larly the previous use of paclitaxel, that might influence the
response to subsequent docetaxel therapy in patients with
NSCLC. Towards this objective, we divided our patients into
two groups according to the previous regimen received.

PATIENTS AND METHODS

We evaluated the patients with histologically or cyto-
logically proven unresectable locally advanced or metastatic

Journal of Thoracic Oncology = Volume 3, Number 4, April 2008
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NSCLC, who had received a platinum-containing chemother-
apy, and subsequently received docetaxel therapy. The fol-
lowing baseline pretreatment demographic and prognostic
information was extracted: age, sex, PS (Eastern Cooperative
Oncology Group scale), clinical stage at diagnosis, histology,
interval between the final administration of the previous
chemotherapy and the start of docetaxel, and response to
previous chemotherapy. The platinum-containing therapy was
continued for as long as clinical benefit could be observed.
Docetaxel was administered at the dose of 60 mg/m’ and
repeated every 3 weeks or longer. We divided these patients
into two groups by the imitial regimen that they received,
namely, combined carboplatin and paclitaxel (group P), or
combination of a platinum and an agent other than paclitaxel
(group NP).

Objective responses were evaluated using standard bi-
dimensional measurements.'' Overall survival was measured
from the first day of docetaxel treatment until death or the
final day of the follow-up period, analyzed using the Kaplan-
Meier method, and compared I;Lsing the log-rank test. Other
comparisons were made by y~ test, Fisher exact test, and
Wilcoxon's test. Factors potentially associated with the effi-
cacy of docetaxel therapy were assessed by univariate and
multivariate analysis using the logistic regression model and
Cox proportional hazards model. All vanables were entered in
a single step. Variables tested were sex (male versus female),
age (continuous variable), PS at the start of docetaxel therapy (0
versus 1 and 2), regimen of previous chemotherapy (group P
versus NP), interval between previous therapy and the start
docetaxel chemotherapy (continuous variable), and response to
previous chemotherapy (SD/PD versus CR/PR). Differences
were considered to be significant at p < 0.05. All analyses were
performed with Dr. SPSS 11 (SPSS Japan Inc.).

RESULTS

Patient Characteristics and Docetaxel Delivery

A total of 227 consecutive patients were recruited from
a hospital-based registry who were treated with docetaxel
after previous platinum-contaiming chemotherapy between
January 2001 and April 2006 at the National Cancer Center
Hospital. Of these 127 patients were classified into group P,
and 100 into group NP. Seven patients were excluded for the
analysis of survival because there was no measurable lesion
for the evaluation of response in the previous chemotherapy.
Of these 220 patients, another 10 patients were excluded for
the analysis of response to docetaxel therapy, because there
was no measurable lesion for the evaluation of response in the
subsequent docetaxel therapy. By the time of the analysis,
187 out of the 227 patients had died. The median follow-up
duration was 10.2 months (range, 0.3-66.9 months) for all
patients, and 18.9 months (range, 0.8-66.9 months) for
patients who had lost for follow up or alive at the time of
analysis,

The patient characteristics are listed in Table 1. The sex
and age distributions were similar in the two groups. Stage I11
disease and a history of previous radiation therapy were
slightly predominant in group NP, because concurrent che-
moradiotherapy was only administered with the cisplatin

Copyright © 2008 by the International Association for the Study of Lung Cancer

TABLE 1. Patient and Disease Characteristics in the Two
Groups
Group P Group NP
(N=127) (N = 100)
Characteristics No. (%) No. (%a) P
Sex
Male 90 (70.9) 79 (79.0) 0.161
Female 7 29.1) 21 (21.0)
Age, yr
Median 58 60 0.072
Range 30-77 34-75
Performance status al the start of docetaxel therapy
0 2 (113) 26 (26.0) 0262
1 101 (79.5) T2 (72.0)
r 4 (3.2) 2 (2.0)
Stage at diagnosis
I 34 (268) 51 (51.0)  0.002
v 7 (56.7) 39 (39.0)
Recurrence 21 (16.5) 10 (10.0)
Histology
Adenocarcinoma 9  (T0.9) 68 (68.0) 0262
Squamous cell carcinoma 23 (18.1) 15 (15.0)
Large cell carcinoma 2 (1.6) 0 (0)
Other 12 (94) 17 (17.0)
Interval between the final administration of the previous
chemotherapy and the start of docetaxel (wk)
Median 17 17 0.285
Range 3-134 2-141
Response to previous chemotherapy
CR 0 o 2 2.0) 0.031
PR 57 (449) 43 (43.0)
SD 49 (38.6) 46 (46.0)
PD 17 (13.4) 6 (6.0)
NE 4 (3D 3 3.0)
Other treatment
Radiation [ ()] 29 (29.0) <0001
Surgery 21 (16.5) 10 (10.0)  0.149
CR, 1 PR, partial S, stable discase; PD, progressive

disease; NE, not evaluable

(CDDP) and vinorelbine regimen. The response to initial
therapy did not differ between the two groups.

In group NP, the regimens used for the prior chemo-
therapy and the number of patients treated were as follows;
CDDP and vinorelbine (n = 35), combined carboplatin and
gemcitabine (n = 24), CDDP and gemcitabine (n = 19),
CDDP and irinotecan (n = 18), and others (n = 4).

The median (range) number of cycles of docetaxel
chemotherapy administered was 3 (1-17) in group P and 3
(1-13) in group NP.

Efficacy

The response data to docetaxel therapy are summarized
in Table 2. There were no significant differences between
group P and group NP in terms of the overall response rate
(15.1% versus 17.6%), “clinical benefit rate” (79.8% versus
75.6%), or median survival time (6.1 month versus 6.0
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