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Abstract
Purpose To assess the eYcacy and toxicity of an oral
anticancer Xuoropyrimidine derivative, S-1, for previously
treated patients with advanced non-small cell lung cancer
(NSCLC).
Patients and methods Patients with advanced (clinical
stage IIIB-IV) NSCLC who had previously received one
platinum-based chemotherapy were enrolled. S-1 was
administered orally at the dosage decided by using the
nomogram based on patient BSA b.i.d. for 28 consecutive
days, repeated every 6 weeks.
Results Between August 2005 and July 2007, 50 patients
were entered into this study. Six patients achieved partial
response (PR), and the overall response rate of eligible
patients was 12.5% (6/48) (95% conWdence interval
(95%CI), 3.1–21.9%). Disease control rate was 39.6% (19/
48) (95%CI, 25.7–53.4%). Median progression-free sur-
vival was 2.5 months. Median survival time was
8.2 months, and 1-year survival rate was 29.6%. No grade 4
toxicities were encountered. Grade 3 hematological toxici-
ties comprised neutropenia in one patient (2.1%) and ane-
mia in one patient (2.1%). Grade 3 non-hematological
toxicities were observed in only Wve patients (10.4%).
Treatment-related death did not occur.
Conclusion S-1 is an active and well-tolerated mono-
therapy for second-line treatment of advanced NSCLC.

Keywords Non-small cell lung cancer (NSCLC) · 
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Introduction

Lung cancer is the leading cause of cancer death in many
countries [1]. Approximately 80% of lung cancers result
from the non-small cell histology, and most patients show
locally advanced stage III or metastatic stage IV disease at
diagnosis. Advanced non-small cell lung cancer (NSCLC)
continues to display poor outcomes, with a response rate of
17–32%, median survival time (MST) of 7.4–10.0 months,
and a 1-year survival rate of 31–43% in patients receiving
standard two-drug chemotherapy regimens [2, 3]. Almost
all patients treated with Wrst-line chemotherapy experience
disease progression. The results of phase III clinical trials
indicate single-agent chemotherapy with docetaxel, pemetr-
exed or erlotinib as the standard chemotherapy regimen for
recurrent NSCLC [4–7].

S-1 is a novel oral Xuoropyrimidine derivative con-
sisting of tegafur and two modulators, 5-chloro-2,4-
dihydroxypyridine (CDHP) and potassium oxonate, in a
molar ratio of 1:0.4:1 [8]. Tegafur is a prodrug of 5-Xuo-
rouracil (5-FU). CDHP is a reversible competitive inhib-
itor of dihydropyrimidine dehydrogenase, an enzyme for
5-FU degradation. CDHP with tegafur is thus expected
to yield prolonged 5-FU concentrations in serum and
tumor tissue. Potassium oxonate is a reversible competi-
tive inhibitor of orotate phosphoribosyltransferase, an
enzyme for 5-FU phosphoribosylation in the gastrointes-
tinal (GI) mucosa. Potassium oxonate reportedly
ameliorates the GI toxicity of tegafur by decreasing
5-Xuorodeoxyuridine monophosphate production in the
GI mucosa [9].
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A phase II clinical trial of S-1 monotherapy for chemo-
naïve patients with advanced NSCLC was conducted in
Japan [10]. The response rate was 22.0% and MST was
10.2 months. The only hematological grade 4 toxicity
observed was neutropenia in 1 patient (1.7%), and no non-
hematological grade 4 toxicities were observed. Response
rates to third-generation agents (i.e., paclitaxel, docetaxel,
vinorelbine and gemcitabine) used as monotherapy to treat
chemotherapy-naïve NSCLC have been reported as 13–
20% [11]. These results indicate that S-1 may oVer an
active agent for patients with advanced NSCLC. The oral
formulation and low incidence of adverse reactions permit
treatment on an outpatient basis. Against this background,
we conducted a phase II trial of S-1 monotherapy as sec-
ond-line treatment in patients with advanced NSCLC.

Patients and methods

Patient eligibility

Patients were required to have histological or cytological
proof of stage IIIB (without indication for radiotherapy) or
stage IV NSCLC that had progressed after administration
of one platinum-based chemotherapy regimen. Eligibility
criteria were as follows: measurable lesions; life expec-
tancy ¸3 months; age range of 20–80 years; Eastern Coop-
erative Oncology Group (ECOG) performance status ·2;
adequate bone marrow reserved (deWned as absolute granu-
locyte count ¸2,000/ml and platelet count ¸100,000/ml);
adequate hepatic and renal function (deWned as serum cre-
atinine level ·1.1 mg/dl, both AST and ALT · 100 IU/l
and total bilirubin · 1.5 mg/dl); and partial pressure of
arterial oxygen >70 Torr Exclusion criteria included preg-
nancy, serious concomitant diseases (active infection,
severe heart disease or uncontrolled diabetes mellitus), con-
comitant malignancy, pleural eVusion necessitating treat-
ment, symptomatic cerebral involvement, obvious
interstitial pneumonia or pulmonary Wbrosis on chest radi-
ography. Written informed consent was required from all
patients. The Ethics Committee of Fujita Health University
Hospital approved this study protocol.

Treatment schedule

Based on two clinical trials in patients with advanced
NSCLC [10, 12], S-1 was administered orally for 28 con-
secutive days followed by a 2-week rest period. Three dos-
ages of S-1 were selected according to body surface area
(BSA): BSA < 1.25 m2, 40 mg b.i.d.; BSA ¸ 1.25 m2

but < 1.5 m2, 50 mg b.i.d.; and BSA ¸ 1.5 m2, 60 mg b.i.d.
The cycle was repeated unless unacceptable toxicity or dis-
ease progression occurred. Drug doses were adjusted

according to hematological and non-hematological toxici-
ties. The dose was reduced by one level (20 mg/day) in
patients with BSA ¸ 1.25 m2 and evidence of grade 3 or
more hematological toxicity (leukocytes < 2000/�l,
granulocytes < 1,000/�l or platelet count < 50,000/�l) or
grade 2 or more non-hematological toxicity (except alope-
cia or anorexia) during any cycle of administration. If
recovery from such toxicities was conWrmed at the reduced
dose, administration was continued at that reduced dose. If
a patient with BSA < 1.25 m2 experienced the above toxici-
ties, no further treatment with S-1 was administered. If a
rest period of >4 weeks was required, the patient was with-
drawn from the study. Antiemetic drugs were not adminis-
tered prophylactically.

Evaluation of responses and toxicity

Pretreatment evaluation included medical history, physical
examination, complete blood count, bone marrow examina-
tion, serum biochemical analyses, chest radiography, elec-
trocardiography and urinalysis. All patients underwent
radionuclide bone scan, magnetic resonance imaging or
computed tomography (CT) of the brain, and CT of the tho-
rax and abdomen. Complete blood count, biochemical tests,
serum electrolytes, urinalysis and chest radiography were
obtained before administration of chemotherapy.

Responses and toxicity were evaluated on the basis of
tumor images obtained by CT and other techniques, labora-
tory data and symptoms and signs before, during and after
administration of the study drugs and during the period
from completion of treatment to the Wnal analysis. The
baseline radiographic evaluations are carried out within
4 weeks before administration of chemotherapy. Measur-
able disease parameters were determined by various means
such as CT. In this time, the evaluations were assessed
every 4 weeks, because the trial of tri-weekly docetaxel as
second-line treatment for advanced NSCLC was assessed
every 4 weeks [13]. Target response rate in our study was
based on the response rate of that study. Evaluations were
performed in compliance with the Response Evaluation
Criteria in Solid Tumors (RECIST) guidelines for antitu-
mor activity and with Common Terminology Criteria for
Adverse Events version 3.0 for safety. Patients were with-
drawn from the study if evidence of tumor progression was
obtained.

The primary endpoint of this study was the response
rate. A standard two-stage Simon design was employed. A
response rate of 5.0% precluded further study, whereas a
response rate of 18.2% (response rate of docetaxel in
patients with recurrent NSCLC [13]) would indicate that
further study is warranted (i.e., P0 = 0.05 and P1 = 0.182 in
Simon terminology). Using � and � errors of 0.05 and 0.20,
respectively, 17 patients were enrolled in the Wrst stage, and
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if ·1 response was observed, the trial was to be terminated.
Otherwise, an additional 27 patient were to be enrolled, and
if ·4 responses were observed in 44 patients, the agent
would not be considered worthy of further study. If ¸5
responses were observed, the drug would be considered
suYciently active to warrant further study. Considering the
percentage of probable dropout cases, 50 patients were
required. Secondary endpoints were toxicity, progression-
free survival (PFS) and overall survival. Overall survival
was assessed from the start of this treatment to death from
any cause. PFS was deWned as the time from the start of this
treatment to the earliest occurrence of disease progression
or death from any cause. Overall survival and PFS were
calculated according to the Kaplan–Meier methods.

Results

Patient characteristics

A total of 50 patients were enrolled in this study between
August 2005 and July 2007. Two patients were excluded as
ineligible, because they had diVuse pulmonary Wbrosis. No
grade 3/4 toxicities occurred in them. As a result, 48
patients (36 men, 12 women) were assessable for toxicity,
response and survival. Characteristics of these 48 patients
are listed in Table 1. Median age was 66.5 years. ECOG
performance status was 2 in 12 patients (25%) and stage IV
disease was identiWed in 38 patients (79%) patients. The
predominant histological type was adenocarcinoma (75%).
All 48 patients had received only one prior platinum-based
chemotherapeutic regimen. Of the 48 patients, 19 had ini-
tially responded to platinum-based therapy, 24 patients had
achieved stable disease (SD), and 5 patients had progres-
sive disease (PD).

EYcacy of treatment

Partial response was identiWed in 6 patients. Overall response
rate was 12.5% (6/48) (95% conWdence interval (95%CI),
3.1–21.9%). SD was achieved in 13 patients (27.1%), and 29
patients (60.4%) showed PD. Disease control rate was 39.6%
(19/48) (95%CI, 25.7–53.4%). The median response dura-
tion was 7.8 months (range, 3.5–28.3 months. All 48 patients
were included in the survival analysis, with a median follow-
up time of 8.6 months. Median progression-free survival was
2.5 months. Overall MST was 8.2 months, and the 1-year
survival rate was 29.6% (Fig. 1).

Toxicities

The major toxicities encountered during the study period
are shown in Table 2. Incidences of toxicities were evalu-

ated in 48 eligible patients. Both hematological and non-
hematological toxicities were mild, and no grade 4 toxici-
ties developed. Grade 3 hematological toxicities com-
prised neutropenia in one patient (2.1%) and anemia in
one patient (2.1%). Grade 3 non-hematological toxicities
were anorexia in one patient (2.1%), rash in one patient
(2.1%), infection in two patients (4.2%), and peripheral
neuropathy in one patient (2.1%). All of these toxicities
were manageable, and the patients recovered when drug

Table 1 Patient characteristics (n = 48)

Characteristics

Male/female 36/12

Median age, years (range) 66.5 (52–79)

Performance status

0 1

1 35

2 12

Stage

IIIB 10

IV 38

Histology

Adenocarcinoma 36

Squamous cell carcinoma 5

Other 7

Prior chemotherapy

Carboplatin/paclitaxel 45

Carboplatin/docetaxel 2

Carboplatin/vinorelbine 1

Response to prior chemotherapy

Partial response 19

Stable disease 24

Progressive disease 5

Fig. 1 Kaplan–Meier estimated overall survival curves. Median sur-
vival time, 8.2 months; 1-year survival rate, 29.6%
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administration was interrupted. No treatment-related
deaths were observed.

Administration

A total of 138 cycles were administered to 48 patients. The
median number of cycles administered per patient was 2
(range, 1–21). The dose was reduced in ten patients due to
toxicities, as follows: grade 3 neutropenia, n = 1; grade 2–3
anorexia, n = 3; grade 3 rash, n = 1; grade 3 infection,
n = 2; grade 2 elevation of transaminases, n = 2; and grade
2 diarrhea, n = 1. Only 1 cycle of chemotherapy was
administered in 20 patients, while 28 patients received ¸2
cycles. The reasons for only 1 cycle of treatment were PD
in 14 patients and toxicities in 6 patients (grade 2–3 anor-
exia, n = 5; grade 3 neuropathy, n = 1).

Discussion

The standard second line-treatment for NSCLC is single-
agent chemotherapy with docetaxel, pemetrexed or erloti-
nib [4–7]. Shepherd et al. [4] reported that second-line sin-
gle agent treatment with docetaxel, at 75 mg/m2 every
3 weeks, provided limited but signiWcant survival beneWts
that outweighed treatment risks when compared to the best
supportive care. Docetaxel has also demonstrated superior-
ity in the second-line when compared to other single agent
treatments such as vinorelbine or ifosfamide [5], but

pemetrexed monotherapy as a second-line agent has
recently demonstrated response rates and survival similar to
those for docetaxel monotherapy [6]. The BR21 trial com-
pared erlotinib, an oral epidermal growth factor receptor
inhibitor, with the best supportive care in previously treated
patients with NSCLC, showing a signiWcant survival ben-
eWt with erlotinib treatment [7].

A phase II trial of S-1 monotherapy in chemotherapy-
naïve patients with advanced NSCLC showed a response
rate of 22% and an MST of 10.2 months [10]. Incidences of
severe hematological and non-hematological toxicities
were relatively low. Ichinose et al. [14] reported a phase II
clinical trial of combination chemotherapy using S-1 and
cisplatin in patients with previously untreated advanced
NSCLC. This trial showed a 47% response rate and an
MST of 11 months. These eVects were comparable to those
of third-generation chemotherapeutic agents such as paclit-
axel, docetaxel, vinorelbine and gemcitabine. The oral for-
mulation and low incidence of adverse reactions permit
treatment on an outpatient basis. These Wndings indicate
that S-1 monotherapy may oVer a suitable second-line che-
motherapy for advanced NSCLC.

This is the Wrst phase II study designed to explore the
eYcacy and safety of single agent S-1 for second-line treat-
ment of patients with advanced NSCLC. In this study, S-1
monotherapy showed an overall response rate of 12.5% and
an MST of 8.2 months. No grade 4 toxicities were identi-
Wed. Grade 3 hematological toxicities consisted of neutro-
penia in one patient (2.1%) and anemia in one patient
(2.1%). Grade 3 non-hematological toxicities were
observed in only Wve patients (10.4%), and no treatment-
related deaths occurred. Currently, standard cytotoxic
agents for second-line treatment are docetaxel and pemetr-
exed. Response rates reported for theses agents are 5.5–
9.1%, with MSTs of 5.7–8.3 months [4–6]. In the present
study with single agent S-1, the eVects seem similar to
those of standard agents. While eYcacy appears to resem-
ble that of two standard cytotoxic agents, signiWcant diVer-
ences exist in the toxicity proWles. The safety proWle of
pemetrexed was signiWcantly better than that of docetaxel
[6]. Patients treated with docetaxel were more likely to
experience grade 3–4 neutropenia (40.2 vs. 5.3%;
P < 0.001), febrile neutropenia (12.7 vs. 1.9%; P < 0.001)
and infections associated with neutropenia (3.3 vs. 0%;
P = 0.004) compared to patients treated using pemetrexed.
S-1 monotherapy had an apparently lower rate of severe
adverse events compared with that of docetaxel, and a simi-
lar rate of grade 3 or 4 hematological toxicities compared to
that of pemetrexed [4–6].

Standard cytotoxic agents, docetaxel and pemetrexed,
are intravenously administered. Recently, several clinical
trials of oral cytotoxic agent (e.g., oral vinorelbine [11],
oral topotecan [15] and oral taxane anticancer agent [16])

Table 2 Toxicity (n = 48)

Toxicity Grade Grade 
3–4%

1 2 3 4

Hematological

Leukopenia 5 2 0 0

Neutropenia 4 2 1 0 2.1

Thrombocytopenia 7 2 0 0

Anemia 9 1 1 0 2.1

Non-hematological

Anorexia 12 5 1 0 2.1

Vomiting 0 2 0 0

Diarrhea 3 1 0 0

Rash 0 1 1 0 2.1

Infection - 0 2 0 4.2

Infection with G3/4 neutrophils - 0 0 0

Elevated transaminases 2 2 0 0

Elevated total bilirubin 4 0 0 0

Peripheral neuropathy 0 0 1 0 2.1

Alopecia 1 0 - -

Pigmentation 5 3 - -
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monotherapy for previously treated advanced NSCLC have
been performed. These oral cytotoxic agents showed
response rates of 0–5.6% and MSTs of 120 days to
27.9 weeks. In our trial, S-1 had a higher response rate and
similar or longer survival time compared with those of
these oral agents.

In conclusion, this phase II study demonstrates that oral
S-1 monotherapy is active and well tolerated as a second-
line chemotherapy in patients with advanced NSCLC. S-1
monotherapy could represent an appropriate treatment for
patients failing to achieve response with Wrst-line platinum-
based regimens. Further investigations with a larger popu-
lation are required to conWrm our results.

ConXict of interest statement None.

References

1. Greenlee RT, Murray T, Bolden S, Wingo PA (2000) Cancer sta-
tistics, 2000. CA Cancer J Clin 50:7–33

2. Schiller JH, Harrington D, Belani CP, Langer C, Sandler A, Krook
J, Zhu J, Johnson DH, Eastern Cooperative Oncology Group
(2002) Comparison of four chemotherapy regimens for advanced
non-small cell lung cancer. N Engl J Med 346(2):92–98

3. Smit EF, van Meerbeeck JP, Lianes P, Debruyne C, Legrand C,
Schramel F, Smit H, Gaafar R, Biesma B, Manegold C, Neymark
N, Giaccone G, European Organization for Research, Treatment of
Cancer Lung Cancer Group (2003) Three-arm randomized study
of two cisplatin-based regimens and paclitaxel plus gemcitabine in
advanced non-small cell lung cancer: a phase III trial of the Euro-
pean Organization for Research and Treatment of Cancer Lung
Cancer Group, EORTC 08975. J Clin Oncol 21(21):3909–3917

4. Shepherd FA, Dancey J, Ramlau R, Mattson K, Gralla R, O’Rou-
rke M, Levitan N, Gressot L, Vincent M, Burkes R, Coughlin S,
Kim Y, Berille J (2000) Prospective randomized trial of docetaxel
versus best supportive care in patients with non-small cell lung
cancer previously treated with platinum-based chemotherapy. J
Clin Oncol 18(10):2095–2103

5. Fossella FV, DeVore R, Kerr RN, Crawford J, Natale RR, Dunphy F,
Kalman L, Miller V, Lee JS, Moore M, Gandara D, Karp D, Vokes E,
Kris M, Kim Y, Gamza F, Hammershaimb L (2000) Randomized
phase III trial of docetaxel versus vinorelbine or ifosfamide in patients
with advanced non-small cell lung cancer previously treated with plat-
inum-containing chemotherapy regimens: The TAX 320 Non-Small
Cell Lung Cancer Study Group. J Clin Oncol 18(12):2354–2362

6. Hanna N, Shepherd FA, Fossella FV, Pereira JR, De Marinis F,
von Pawel J, Gatzemeier U, Tsao TC, Pless M, Muller T, Lim HL,

Desch C, Szondy K, Gervais R, Manegold C, Shaharyar, Paul S,
Paoletti P, Einhorn L, Bunn PA Jr (2004) Randomized phase III
trial of pemetrexed versus docetaxel in patients with non-small cell
lung cancer previously treated with chemotherapy. J Clin Oncol
22(9):1589–1597

7. Shepherd FA, Rodrigues Pereira J, Ciuleanu T, Tan EH, Hirsh V,
Thongprasert S, Campos D, Maoleekoonpiroj S, Smylie M, Mar-
tins R, van Kooten M, Dediu M, Findlay B, Tu D, Johnston D,
Bezjak A, Clark G, Santabárbara P, Seymour L, National Cancer
Institute of Canada Clinical Trials Group (2005) Erlotinib in pre-
viously treated non-small cell lung cancer. N Engl J Med
353(2):123–132

8. Shirasaka T, Shimamato Y, Ohshimo H, Yamaguchi M, Kato T,
Yonekura K, Fukushima M (1996) Development of a novel form
of an oral 5-Xuorouracil derivative (S-1) directed to the potentia-
tion of the tumor selective cytotoxicity of 5-Xuorouracil by two
biochemical modulators. Anticancer Drugs 7(5):548–557

9. Shirasaka T, Shimamoto Y, Fukushima M (1993) Inhibition by ox-
onic acid of gastrointestinal toxicity of 5-Xuorouracil without loss
of its antitumor activity in rats. Cancer Res 53(17):4004–4009

10. Kawahara M, Furuse K, Segawa Y, Yoshimori K, Matsui K, Ku-
doh S, Hasegawa K, Niitani H (2001) Phase II study of S-1, a novel
oral Xuorouracil, in advanced non-small cell lung cancer. Br J Can-
cer 85(7):939–943

11. Rossi D, Catalano V, Alessandroni P, Fedeli A, Fedeli SL, Gior-
dani P, Baldelli AM, Casadei V, Ceccolini M, Ugolini M, Dennet-
ta D, Catalano G (2007) A phase II study of single-agent oral
vinorelbine in patients with pretreated advanced non-small cell
lung cancer. Clin Lung Cancer 8(6):382–385

12. Furuse K, Kawahara M, Hasegawa K, Kudoh S, Takada M, Sugi-
ura T, Ichinose Y, Fukuoka M, Ohashi Y, Niitani H (2001) Early
phase II study of S-1, a new oral Xuoropyrimidine, for advanced
non-small cell lung cancer. Int J Clin Oncol 6(5):236–241

13. Mukohara T, Takeda K, Miyazaki M, Takifuji N, Terakawa K,
Negoro S (2001) Japanese experience with second-line chemo-
therapy with low-dose (60 mg/m2) docetaxel in patients with ad-
vanced non-small cell lung cancer. Cancer Chemother Pharmacol
48(5):356–360

14. Ichinose Y, Yoshimori K, Sakai H, Nakai Y, Sugiura T, Kawahara
M, Niitani H (2004) S-1 plus cisplatin combination chemotherapy
in patients with advanced non-small cell lung cancer: a multi-insti-
tutional phase II trial. Clin Cancer Res 10(23):7860–7864

15. Ramlau R, Gervais R, Krzakowski M, von Pawel J, Kaukel E, Abr-
att RP, Dharan B, Grotzinger KM, Ross G, Dane G, Shepherd FA
(2006) Phase III study comparing oral topotecan to intravenous
docetaxel in patients with pretreated advanced non-small cell lung
cancer. J Clin Oncol 24(18):2800–2807 Epub 2006 May 8

16. Baas P, Szczesna A, Albert I, Milanowski J, Juhász E, Sztancsik
Z, von Pawel J, Oyama R, Burgers S (2008) Phase I/II study of a
3 weekly oral taxane (DJ-927) in patients with recurrent, advanced
non-small cell lung cancer. J Thorac Oncol 3(7):745–750
123


	A phase II study of S-1 monotherapy as second-line treatment for advanced non-small cell lung cancer
	Introduction
	Patients and methods
	Patient eligibility
	Treatment schedule
	Evaluation of responses and toxicity

	Results
	Patient characteristics
	EYcacy of treatment
	Toxicities
	Administration

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


