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Abstract
Purpose The purpose of this study is to elucidate the
inXuence of serum arginine-vasopressin (AVP) level
on prognosis of extensive-disease small-cell lung can-
cer (ED-SCLC).
Methods We retrospectively investigated the clinical
records of 163 patients with ED-SCLC, who were
admitted to Okayama University Hospital or
National Shikoku Cancer Center Hospital. The inXu-
ence of 14 pretreatment variables on survival was
analyzed.
Results In a multivariate analysis of 163 patients, ele-
vation of serum LDH level (P = 0.028) and poor per-
formance status (PS ¸ 2, P = 0.002) were independent
poor prognostic factors. In 34 patients whose serum
AVP levels were available, high serum AVP level was
related to the poor prognosis (P < 0.001). The serum-
sodium level did not aVect the survival. Median serum
level of osmotic pressure in 34 patients was normal

(284.9 mOsm/kg), although, serum osmotic pressure
was low in four of six patients with high serum AVP
level. In all patients with high serum AVP level, serum
LDH level was elevated.
Conclusions The data from the current study sug-
gested that serum LDH level and PS were the poor
prognostic factors for ED-SCLC. But we additionally
identiWed the prognostic signiWcance of serum AVP
level, which may be a more useful factor than serum-
sodium level.
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Introduction

Lung cancer continues to be a serious global health
problem, with 900,000 annual new cases in men and
330,000 in women (Ferlay et al. 2001; Parker et al.
1997). Small-cell lung cancer (SCLC) accounts for
»20% of all bronchogenic carcinomas (Boring et al.
1994). Disease extent at diagnosis is the most promi-
nent prognostic factor of SCLC (Albain et al. 1990;
Paesmans et al. 2000). Two-year survival rate of
patients with extensive disease (ED) does not exceed
5%, whereas, it is 20–40% in patients with limited dis-
ease (LD) (Thatcher et al. 2005). Although, SCLC has
the unique behavior such as paraneoplastic syn-
dromes, the neuroendocrine properties are considered
to be most likely responsible for it (Williams 1997). In
general, tumors of the neuroendocrine origin are
capable of producing arginine-vasopressin (AVP).
The mRNA for AVP has been detected in SCLC
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(Oh MS 2002). Generally, the secretion of AVP is
down-regulated by the low-serum level (<1.0 pg/ml)
in the situation of low plasma osmotic pressure
(<280 mOsm/kg) (Zerbe et al. 1980). But in syndrome
of inappropriate antidiuretic hormone secretion
(SIADH) accompanied with malignancy such as
SCLC, AVP is often excessively secreted in spite of
low plasma osmotic pressure. The ectopically pro-
duced AVP binds to receptors in the kidney, causing
retention of free water, which resulted in hyponatre-
mia and low-osmotic pressure (Oh MS 2002). Hypo-
natremia, occasionally experienced in SCLC patients,
has been previously reported to aVect the survival of
SCLC marginally (Sagman et al. 1991; Kawahara et al.
1997). However, the correlation of SIADH with the
prognosis of SCLC is controversial (Tai et al. 2006;
List et al. 1986; Harper et al. 1982). On the other hand,
there are several cases whose serum-sodium level was
normal despite elevation of serum AVP level (John-
son et al. 1997), and a third of patients with SCLC
developing hyponatremia had no AVP activity in their
plasma (Kamoi et al. 1987; Bliss Jr et al. 1990; Johnson
et al. 1997). Then serum level of AVP is recently con-
sidered as a tumor marker for SCLC (North 1991).
The purpose of the present study is to evaluate the
serum level of AVP as a prognostic factor of patients
with ED-SCLC.

Materials and methods

Clinical records of patients with histologically or cyto-
logically proven ED-SCLC admitted to the Okayama
University Hospital or National Shikoku Cancer Cen-
ter Hospital between January 1981 and December 2001
were retrospectively investigated in this study.

All patients underwent staging work-ups consisting
of a chest radiograph, computed tomographic (CT)
scans of the chest and abdomen, bone scintigraphy, and
magnetic resonance image scans of the brain. Routine
blood chemistry included lactate dehydrogenase
(LDH), neuron-speciWc-enolase (NSE), carcino-
embryonic-antigen (CEA), and sodium. Disease extent
was determined according to the AJCC Cancer Staging
Manual (American Joint Committee on Cancer 2002).
LD was deWned as tumor conWned to one hemithorax,
mediastinum, and supraclavicular lymphnodes. Tumor
invading beyond these sites was deWned as ED. Sur-
vival was deWned as the time between the date of diag-
nosis and the date of death. Follow-up time for each
patient was at least 3 years.

Fifteen pretreatment variables were chosen for
analysis. Each variable was used to divide the

patients into two groups in order to determine its
prognostic signiWcance. The cut-oV values used for
hematological and biochemical variables were the
normal limits of the variable. In our institutions, the
normal serum AVP level was ·6.3 pg/ml. Survival
curves were constructed using the Kaplan–Meier
method and the diVerence of survival was assessed
with the log-rank test. Multivariate analysis was
performed with the Cox proportional hazard model.
P < 0.05 was considered to be statistically signiW-
cant.

Results

A total of 163 patients were investigated in this study.
Age was ranging from 29 to 86 with median of 68.
Majority of patients (97.6%) had been previously
treated with platinum-based doublet or alternating
chemotherapy resulting in the objective response rate
of 76%.

The results of univariate analysis are summarized in
Table 1. Four factors consisting of serum level of LDH,
number of metastatic site, performance status (PS) and
body weight loss signiWcantly aVected the survival. But
serum-sodium level did not aVect the survival
(P = 0.6653, Fig. 1).

Table 2 shows the result of multivariate analysis.
The factors having prognostic signiWcance in univariate
analysis were analyzed in the multiple regression anal-
ysis. The independent relative risk (RR) of death was
signiWcantly high in patients with elevated LDH level
and those with poor PS (¸2).

The data of serum levels of AVP were available in
34 patients. The correlation of serum AVP level with
plasma osmotic pressure is summarized in Fig. 2. The
median serum AVP level was 1.35 pg/ml (range 0.0–
82.3), and the median serum osmotic pressure was
284.9 mOsm/kg. Six patients demonstrated high serum
AVP level (>6.3 pg/ml). The results of univariate
analysis of prognostic factors including serum AVP
level in these 34 patients are summarized in Table 3.
Serum AVP level (P < 0.001) and PS (P = 0.0258)
were signiWcantly related to the survival, however, the
serum-sodium level did not aVect the survival
(P = 0.1456). The survival curves according to serum
AVP level (Fig. 3) shows that survival time of patients
having low serum AVP level (·6.3 pg/ml) is signiW-
cantly longer than those having high level (>6.3 pg/ml).
The patients with high serum AVP level were listed in
Table 4. Four of six patients had low serum osmotic
pressure (<280 mOsm/kg). In the all patients with high
serum AVP level, serum LDH level was elevated.
123



J Cancer Res Clin Oncol (2007) 133:519–524 521
Discussion

Patients with SCLC currently beneWt from favorable
response to initial treatment. However, the majority of
responding patients will subsequently manifest recur-
rent disease despite the favorable response rates over
80% (Morstyn et al. 1984). Many investigators have

previously attempted to identify the factors predictive
for the outcome (Singh et al. 2005; Jorgensen et al.
1996; Spiegelman et al. 1989). Disease extent at diag-
nosis is the most prominent prognostic factor of SCLC
(Albain et al. 1990; Paesmans et al. 2000). Numerous
former publications concerning prognostic and predic-
tive factors in large populations pointed that PS and
serum LDH level were important parameters for

Table 1 Univariate analysis

Number of 
patients

MST 
(months)

P-value

Total 163 8.8
Gender
Male 129 9.4 0.1709
Female 34 12.7

Age (years)
Median (range) 68 (29–86)
<70 94 10.5 0.9569
¸70 69 9.1

LDH
Normal 66 14.2 0.0061
High 97 9.2

NSE (ng/ml)
<10 29 9.2 0.6925
¸10 134 10.5

CEA (ng/ml)
<5.0 74 10.5 0.1180
¸5.0 89 10.0

Sodium (mEq/l)
¸135 141 10.6 0.6653
<135 22 10.0

Smoking history
(¡) 27 10.5 0.5436
(+) 136 10.1

Clinical symptom
(¡) 31 14.0 0.0838
(+) 132 9.4

Brain metastasis
(¡) 117 11.9 0.0953
(+) 46 8.6

Bone metastasis
(¡) 120 12.5 0.3395
(+) 43 9.1

Bone marrow involvement
(¡) 142 10.5 0.2699
(+) 21 8.9

Distant metastasis
0 15 15.5 0.0478
1 89 12.5
2 59 8.9

PS
0, 1 118 13.1 <0.0001
¸2 45 6.2

Body weight loss (%)
<5 116 14.2 0.0155
¸5 47 9.4

Fig. 1 Overall survival of patients with ED-SCLC according to
serum-sodium level (¸135 mEq/l, n = 141; solid line versus
<135 mEq/l, n = 22; dotted line)
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Table 2 Multivariate analysis using Cox proportional hazard
model

Variable P-value Relative risk

LDH (high) 0.028 1.510
Distant metastasis
2 0.075 1.774
1 0.380 1.319
0 – 1.000
PS (¸2) 0.002 1.932
BW loss (¸5%) 0.090 1.384

Fig. 2 The correlation of serum AVP level with plasma osmotic
pressure (n = 34)
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predicting survival or response to chemotherapy (Cerny
et al. 1987; Sagman et al. 1991; Albain et al. 1990;
Osterlind and Anderson 1986; Yip and Harper 2000).
Yip and Harper (2000) demonstrated that PS and dis-
ease extent were almost uniformly found to be the

most important clinical factors and LDH was the most
important laboratory factor. Our study also suggested
that PS and serum LDH level were the most important
variables aVecting the survival.

Water and sodium homeostasis is commonly dis-
rupted in patients with lung cancer. Hyponatremia was
observed in »15–25% of patients with SCLC at presen-
tation (Sagman et al. 1991; Kawahara et al. 1997;
Sorensen et al. 1995). Among pretreatment laboratory
variables, hyponatremia was reported to aVect the sur-
vival marginally (Sagman et al. 1991; Kawahara et al.
1997). In this study, although hyponatremia was
observed in 13.5% of patients with ED-SCLC, it did
not aVect the survival. SIADH, one of the most fre-
quently observed paraneoplastic syndromes (Seute
et al. 2004), is usually accompanied with hyponatremia.
However, correlation of SIADH due to malignancies
with the prognosis is not clear and the results of previ-
ous studies are controversial. Harper et al. (1982)
showed that the survival of SCLC patients developing
SIADH was shorter than the others, especially in
patients with LD-SCLC. They hypothesized that
SIADH was associated with the tumors acquiring drug
resistance quickly. In the Vanderbilt experience, how-
ever, no relationship was observed between the pres-
ence of SIADH and response to chemotherapy or
overall survival (List et al. 1986).

Ectopic production of AVP by SCLC cells is con-
sidered to play a causal role in the development of

Table 3 Univariate analysis in 34 patients whose serum AVP
levels were available

Number of 
patients

MST 
(months)

P-value

Total 34
Gender
Male 25 10.0 0.4895
Female 9 12.5

Age (years)
<70 21 10.5 0.2128
¸70 13 14.5

LDH
Normal 12 15.5 0.1897
High 22 10.0

NSE (ng/ml)
<10 5 18.2 0.0676
¸10 29 10.2

CEA (ng/ml)
<5.0 16 10.5 0.1610
¸5.0 18 10.5

Sodium (mEq/l)
¸135 19 14.2 0.1456
<135 15 10.0

Smoking history
(¡) 9 10.6 0.9612
(+) 25 10.1

Clinical symptom
(¡) 5 12.5 0.4219
(+) 29 10.5

Brain metastasis
(¡) 24 12.5 0.1594
(+) 10 9.4

Bone metastasis
(¡) 25 10.5 0.1670
(+) 9 10.5

Bone marrow involvement
(¡) 27 10.5 0.6320
(+) 7 10.5

Distant metastasis
0 3 15.5 0.6707
1 20 10.6
2 11 10.1

PS
0, 1 23 14.2 0.0258
¸2 11 7.3

Body weight loss (%)
<5 21 14.2 0.2440
¸5 13 9.4

AVP (pg/ml)
<6.3 28 12.5 0.0006
¸6.3 6 7.2

Fig. 3 Overall survival of patients with ED-SCLC according to
serum AVP level (·6.3 pg/ml, n = 28; solid line versus >6.3 pg/ml,
n = 6; dotted line)
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Table 4 The list of patient with high serum AVP level (>6.3 pg/
ml)

Case Age Gender Symptom Sodium AVP LDH

1 47 Male Cough 116 82.3 551
2 56 Male Fatigue 140 27.1 556
3 69 Male Nausea 116 9.8 490
4 59 Male Dyspnea 129 9.2 764
5 70 Male Cough 133 8.1 661
6 70 Male Fatigue 105 6.5 1,400
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hyponatremia, but a third of SCLC patients with hyp-
onatremia had no evidence of AVP secretion (Kamoi
et al. 1987; Bliss Jr et al. 1990; Johnson et al. 1997). In
this study, a Wfth of the SCLC patients with hyponat-
remia had almost no AVP secretion, and there were
several cases with normal serum-sodium levels
despite elevation of serum AVP level (Johnson et al.
1997). SCLC is frequently associated with paraneo-
plastic syndromes because of its neuroendocrine
properties (Mason et al. 1997; Dropcho 1995; Ganz
et al. 1987). The neuroendocrine properties are also
considered to be responsible for metastatic activity
(Seute et al. 2004), which suggests that neuroendo-
crine properties aVect the prognosis of SCLC. In our
study, high serum AVP level was the variable signiW-
cantly aVecting survival, which indicates that serum
AVP level may reXect the degree of neuroendocrine
properties. The correlation of serum LDH level with
disease extent has been previously reported (Sagman
et al. 1991; Kawahara et al. 1997; Cerny et al. 1987;
Byhardt et al. 1986). On the other hand, Ganz et al.
(1987) demonstrated a signiWcant correlation
between disease activity and serum LDH in the serial
monitoring of response to therapy in patients with
SCLC. Furthermore, Albain et al. (1990) also demon-
strated that a normal LDH was the most important
predictor of favorable survival in ED patients. Thus,
elevated levels of serum LDH may reXect not only
disease extent but also tumor bulk. In our study, the
serum AVP level was signiWcantly correlated with the
serum LDH level (P = 0.046) (Table 5), which sug-
gests that serum AVP level might correlate with
tumor bulk. Three of the six cases with high AVP
level were not accompanied with hyponatremia.
Accordingly, the serum AVP level may become the
better indicator of tumor bulk and prognosis than
serum-sodium level.

The present study suggests that the serum level of
AVP is more useful for predicting prognosis than
serum-sodium level. We can apply this marker for the
subclassiWcation of SCLC. However, the present study
had several limitations, because all the analyses were
performed retrospectively. Well-designed prospective
trials are warranted.

Acknowledgments We wish to thank Drs. Ichiro Takata, Yoshi-
ro Fujiwara, Toshiyuki Kozuki, Saburo Takata, for their support,
data provision, and comments on our analysis.

References

Albain KS, Crowley JJ, LeBlanc M, Livingston RB (1990) Deter-
minants of improved outcome in small-cell lung cancer: an
analysis of the 2,580-patient Southwest Oncology Group
database. J Clin Oncol 8:1563–1574

American Joint Committee on Cancer (2002) Lung, AJCC
Cancer Staging Manual, 6th edn. Springer, New York,
pp 167–177

Bliss DP Jr, Battey JF, Linnoila RI, Birrer MJ, Gazdar AF, John-
son BE (1990) Expression of the atrial natriuretic factor gene
in small cell lung cancer tumors and tumor cell lines. J Natl
Cancer Inst 82:305–310

Boring CC, Squires TS, Tong T, Montgomery S (1994) Cancer
statistics. CA Cancer J Clin 44:7–26

Byhardt RW, Hartz A, Libnoch JA, Hansen R, Cox JD (1986)
Prognostic inXuence of TNM staging and LDH levels in
small cell carcinoma of the lung (SCLC). Int J Radiat Oncol
Biol Phys 12:771–777

Cerny T, Blair V, Anderson H, Branwell V, Thatcher N (1987)
Pretreatment prognostic factors and scoring system in 407
small-cell lung cancer patients. Int J Cancer 39:146–149

Dropcho EJ (1995) Autoimmune central nervous system para-
neoplastic disorders: mechanisms, diagnosis, and therapeutic
options. Ann Neurol 37(Suppl 1):S102–S113

Ferlay J, Bray F, Parkin DM, Pisani P (2001) Globocan 2000: can-
cer incidence, mortality and prevalence worldwide, Version
1.0. IARC Cancer Bases No.5. IARC, Lyon

Ganz PA, Ma PY, Wang HJ, ElashoV RM (1987) Evaluation
of three biochemical markers for serially monitoring the
therapy of small cell lung cancer. J Clin Oncol 5:472–479

Harper PG, Souhami RL, Spiro SG, Geddes DM, Guimaraes M,
Fearon F, Smyth JF (1982) Tumour size, response rate and
prognosis in small-cell lung carcinoma of the bronchus treat-
ed by combination chemotherapy. Cancer Treat Rep 66:463–
470

Johnson BE, Chute JP, Rushin J, Williams J, Le PT, Venzon D,
Richardson GE (1997) A prospective study of patients with
lung cancer and hyponatremia of malignancy. Am J Respir
Crit Care Med 156:1669–1678

Johnson BE, Damodaran A, Rushin J, Gross A, Le PT, Chen HC,
Harris RB (1997) Ectopic production and processing of atrial
natriuretic peptide in a small cell lung carcinoma cell line and
tumor from a patient with hyponatremia. Cancer 79:35–44

Jorgensen LG, Osterlind K, Genolla J, Gomm SA, Hernandez
JR, Johnson PW, Lober J, Splinter TA, Szturmowicz M
(1996) Serum neuron-speciWc enolase (S-NSE) and the
prognosis in small-cell lung cancer (SCLC): a combined
multivariable analysis on data from nine centres. Br J Cancer
74:463–467

Table 5 The characteristics of patients according to serum AVP
level (>6.3 pg/ml vs. ·6.3 pg/ml)

Number of 
patients of AVP 
(<6.3 pg/ml)

Number of 
patients of AVP 
(¸6.3 pg/ml)

(*�2-test) 
P-value

Total 28 6
LDH
Normal 12 0 0.0462
High 16 6

NSE (ng/ml)
<10 4 1 0.8812
¸10 24 5

CEA (ng/ml)
<5.0 13 3 0.8736
¸5.0 15 3
123



524 J Cancer Res Clin Oncol (2007) 133:519–524
Kamoi K, Ebe T, Hasegawa A, Sato F, Takato H, Iwamoto H,
Kaneko H, Ishibashi M, Yamaji T (1987) Hyponatremia in
small cell lung cancer. Mechanisms involving inappropriate
ADH secretion. Cancer 60:1089–1093

Kawahara M, Fukuoka M, Saijo N, Nishiwaki Y, Ikegami H,
Tamura T, Shimoyama M, Suemasu K, Furuse K (1997)
Prognostic factors and prognostic staging system for small
cell lung cancer. Jpn J Clin Oncol 27:158–165

List AF, Hainsworth JD, Davis BW, Hande KR, Greco FA,
Johnson DH (1986) The syndrome of inappropriate secretion
of antidiuretic hormone (SIADH) in small-cell lung cancer.
J Clin Oncol 4:1191–1198

Mason WP, Graus F, Lang B, Honnorat J, Delattre JY, Valldeori-
ola F, Antoine JC, Rosenblum MK, Rosenfeld MR, New-
som-Davis J, Posner JB, Dalmau J (1997) Small-cell lung
cancer, paraneoplastic cerebellar degeneration and the Lam-
bert-Eaton myasthenic syndrome. Brain 120(Pt 8):1279–
1300

Morstyn G, Ihde DC, Lichter AS, Bunn PA, Carney DN, Glat-
stein E, Minna JD (1984) Small cell lung cancer 1973–1983:
early progress and recent obstacles. Int J Radiat Oncol Biol
Phys 10:515–539

North WG (1991) Neuropeptide production by small cell lung
carcinoma: vasopressin and oxytocin as plasma markers of
disease. J Clin Endocrinol Metab 73:1316–1320

Oh MS (2002) Pathogenesis and diagnosis of hyponatremia.
Nephron 92:2–8

Osterlind K, Anderson PK (1986) Prognostic factors in small cell
lung cancer: a multivariate model based on 778 patients
treated with chemotherapy with or without irradiation.
Cancer Res 46:4189–4194

Paesmans M, Sculier JP, Lecomte J, Thiriaux J, Libert P, Sergy-
sels R, Bureau G, Dabouis G, Van Cutsem O, Mommen P,
Ninane V, Klastersky J (2000) Prognostic factors for patients
with small cell lung carcinoma: analysis of a series of 763

patients included in 4 consecutive prospective trials with a
minimum follow-up of 5 years. Cancer 9:523–533

Parker SL, Tong T, Bolden S, Wingo PA (1997) Cancer statistics.
CA Cancer J Clin 47:5–27

Sagman U, Maki E, Evans WK, Warr D, Shepherd FA, Sculier
JP, Haddad R, Payne D, Pringle JF, Yeoh JL (1991) Small-
cell carcinoma of the lung: derivation of a prognostic staging
system. J Clin Oncol 9:1639–1649

Seute T, LeVers T, ten Velde GP, Twijnstra A (2004) Neurologic
disorders in 432 consecutive patients with small cell lung car-
cinoma. Cancer 100:801–806

Singh S, Parulekar W, Murray N, Feld R, Evans WK, Tu D, Shep-
herd FA (2005) InXuence of sex on toxicity and treatment
outcome in small-cell lung cancer. J Clin Oncol 23:850–856

Sorensen JB, Andersen MK, Hansen HH (1995) Syndrome of
inappropriate secretion of antidiuretic hormone (SIADH) in
malignant disease. J Intern Med 238:97–110

Spiegelman D, Maurer LH, Ware JH, Perry MC, Chahinian AP,
Comis R, Eaton W, Zimmer B, Green M (1989) Prognostic
factors in small-cell carcinoma of the lung: an analysis of
1,521 patients. J Clin Oncol 7:344–354

Tai P, Yu E, Jones K, Sadikov E, Mahmood S, Tonita J (2006)
Syndrome of inappropriate antidiuretic hormone secretion
(SIADH) in patients with limited stage small cell lung can-
cer. Lung Cancer 53:211–215

Thatcher N, Faivre-Finn C, Lorigan P (2005) Lung cancer: man-
agement of small-cell lung cancer. Ann Oncol 16(Suppl
2):ii235–ii239

Williams CL (1997) Basic science of small cell lung cancer. Chest
Surg Clin N Am 7:1–15

Yip D, Harper PG (2000) Predictive and prognostic factors in small
cell lung cancer: current status. Lung cancer 28:173–185

Zerbe R, Stropes L, Robertson G (1980) Vasopressin function in
the syndrome of inappropriate antidiuresis. Annu Rev Med
31:315–327
123


	Serum level of arginine-vasopressin inXuences the prognosis of extensive-disease small-cell lung cancer
	Introduction
	Materials and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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 <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


