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Abstract

Objectives The aim of this phase II study was to evaluate
the response rate to gemcitabine combined with cisplatin in
patients with locally advanced, metastatic or recurrent bili-
ary tract cancer who had received no prior chemotherapy.
Methods ~The treatment consisted of cisplatin 70 mg/m? in
intravenous infusion followed by gemcitabine 1,250 mg/m?
in 30-min intravenous infusion on days 1 and 8, repeated
every 3 weeks until disease progression, unacceptable tox-
icity, patient’s refusal or up to 8 cycles.

Results Thirty-nine patients with advanced biliary cancer
were enrolled between March 2003 and August 2003. Four-
teen patients (40%) had gall bladder cancer and 20 patients
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(57%) had cholangiocarcinoma. Thirty-two patients (91%)
had metastatic disease at study entry with liver being the
most commonly involved site of metastasis. About 84.5 and
94.2% of the initially planned dose were administered for
gemcitabine and cisplatin, respectively. In the ITT popula-
tion (n =35), six partial responses were observed for an
objective response rate of 17.1% (95% CI; 4.7-29.6%). Ten
patients (28.6%) had stable disease, 16 (45.7%) progressed,
and three (8.6%) were not evaluable. For the 35 patients in
the ITT population, the median overall survival time was
8.6 months (95% CI; 6.1-10.4 months). The median time to
disease progression was 3.2 months (95% CI; 2.3—4.9 months)
and the median time to treatment failure was 3.1 months
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(95% CI; 1.9—4.1 months). Among the six tumor respond-
ers, the median duration of tumor response was 7.3 months
(95% CI; 5.6—11.0 months). The most common grade 3/4
maximum toxicities were nausea (3.4%) and vomiting
2.7%).

Conclusion The combination chemotherapy with gemcit-
abine and cisplatin in this trial demonstrated moderate anti-
tumor activity with favorable toxicity profile.

Introduction

Biliary tract carcinoma (BTC) is rare in the West, but not
uncommon in Asian countries including Korea and Japan.
There are ~3,500 patients who are newly diagnosed of
BTC each year and accounts for 6% of all cancer deaths in
Korea [1]. BTCs are highly lethal cancers with 1-year sur-
vival rate of 25% [2]. Although surgery remains to be the
only curative treatment for BTC, most patients are candi-
dates for palliative chemotherapy at initial presentation
[3—6]. Therefore, the exploration of an optimal regimen for
standard first-line chemotherapy for BTC is imperative in
order to improve survival in these patients. However,
because of the low incidence of BTC, clinical trials are
difficult to conduct in these patients hampering the evalua-
tion of new drugs.

Gemcitabine is a nucleoside analogue, which requires
intracellular phosphorylation by the enzyme deoxycytidine
kinase and converts it to the active difluorodeoxycytidine
diphosphate (dFACDP) and triphosphate (dFdCTP) forms.
The dFdCTP competes with deoxycytidine triphosphate for
incorporation in DNA, which results in inhibition of DNA
synthesis. Since gemcitabine is the only drug so far which
has proven survival benefit and clinical benefit response in
advanced pancreatic cancer patients, it also has been
studied in advanced BTC [7]. Gemcitabine has demon-
strated antitumor activity as monotherapy in Phase II trials
in BTC patients with response rates ranging from 22 to
36% [8-10]. Preclinical studies reported synergistic activity
of gemcitabine and cisplatin by decreasing in repair of
DNA-platinum adducts [11, 12]. Based on preclinical stud-
ies, and well-established activity of the combination in non-
small cell lung cancer, several small-scaled phase II trials
were conducted in patients with advanced BTCs. Carraro
et al. reported preliminary results of a combination regimen
of gemcitabine 1,000 mg/m? and cisplatin 30 mg/m? both
given on days 1, 8, 15 of a 28-day cycle in 11 patients and
the response rate was 50% [13]. In a larger phase II trial,
Doval et al. enrolled 30 chemotherapy-naive patients and
administered gemcitabine 1,000 mg/m? on days 1 and 8 and
cisplatin 70 mg/m? on day 1, every 3 weeks [14]. Their pre-
liminary report indicated that the overall response rate was
53%, which decreased to 36.6% in final analysis. Toxicities
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were generally acceptable with 16.6% of patients experi-
encing grade 3 or 4 neutropenia.

The primary objective of this multicenter phase II study
was to evaluate the response rate to gemcitabine combined
with cisplatin in patients with locally advanced, metastatic
or recurrent BTC who had received no prior chemotherapy.

Patients and methods
Eligibility

Eligibility criteria for study entry were as follows: (1) path-
ologically proven adenocarcinoma of the gall bladder, intra/
extrahepatic bile ducts or papilla of Vater; (2) locally
advanced or metastatic disease not amenable to curative
surgical resection; (3) bidimensionally measurable lesion
(>2.0 cm in diameter by computerized tomography (CT) or
magnetic resonance imaging (MRI) or palpable lesion with
>2.0cm in diameter); (4) no prior chemotherapy for
advanced disease; (5) Eastern Cooperative Oncology
Group (ECOG) performance status <2; and (6) adequate
organ functions (WBC 3.5-12.0 x 10° per liter, absolute
neutrophil count >1.5 x 10° per liter, platelet count
>100 x 10° per liter, hemoglobin of >9 g/dl, AST and
ALT <5 x upper limit of normal (ULN) and bilirubin
<2 x ULN, creatinine <1.5 x ULN, an calculated creati-
nine clearance >60 ml/min. Patients with poorly controlled
heart failure, angina pectoris or arrhythmia or acute myo-
cardial infarction within 6 months from study enrollment,
active infection, serious concomitant disorders, symptom-
atic brain metastasis or second primary malignancy that is
clinically detectable at the time of study entry were
excluded from the study. All patients provided written
informed consent. The protocol and the informed consent
form were approved by the Institutional Review Board.

Treatment

The treatment consisted of cisplatin 70 mg/m? in intrave-
nous infusion followed by gemcitabine 1,250 mg/m? in 30-
min intravenous infusion on days 1 and 8, repeated every
3 weeks for up to 8 cycles unless disease progression, unac-
ceptable toxicity, or patient’s refusal to continue therapy.
Cisplatin was preceded by prehydration and antiemetic pro-
phylaxis as per institutional practice. Adverse events were
recorded according to the National Cancer Institute Com-
mon Toxicity Criteria (Version 2).

Dose adjustments were based on the worst toxicity
observed in the preceding cycle. Any patient who required
a dose reduction for subsequent cycles continued to receive
a reduced dose for the remainder of the study. Any patient
with two prior dose reductions who experienced a toxicity
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that caused a third dose reduction was to be discontinued
from study treatment. ANC >1.5 x 10° per liter and plate-
lets >100 x 10 per liter prior to each cycle were required.
If grade 4 neutropenia lasted for more than 5 days or was
associated with febrile episode (>38.5°C), doses of gemcit-
abine and cisplatin were reduced by 20%. If platelet count
was <50 x 10° per liter or ANC <0.75 x 10° per liter on
day 8, gemcitabine was omitted for the cycle. If peripheral
neuropathy of NCI-CTC grade 2 occurred during treatment,
the dose of cisplatin was reduced by 20% in subsequent
cycles. If patient still had good performance status when
disease progression was documented, second-line chemo-
therapy was administered at the discretion of the treating
oncologist.

Assessments

Prior to starting study treatment, the following assessments
were performed for each patient: radiologic imaging studies
(CT or MRI scan) within 2 weeks before treatment, medical
history and physical examination within 4 weeks of treat-
ment, complete blood count, liver, renal and bone marrow
function tests within 1 week before treatment. Prior to each
cycle, all patients were assessed with limited medical his-
tory and physical examination, performance status evalua-
tion, complete blood count, and renal and hepatic function
tests. Tumor measurements by imaging studies were per-
formed every 2 cycles and reviewed by independent radio-
logic expert panel. All tumor responses were confirmed
within 4 weeks of the first response documentation. After
the completion of chemotherapy, assessments for disease
progression were performed every 6 weeks until disease
progression or 12-month post-study enrollment or death.

Statistical considerations

The primary endpoint was response rate and secondary
endpoints were overall survival (OS), duration of response,
and time to progression (TTP). The actual dose intensity
(DI) was calculated using the following formula: actual
DI = total dose given during the study/duration in weeks,
where the end of treatment was considered 21 days after
Day 1 of the last cycle of chemotherapy. The relative DI
was calculated as the ratio of the actual DI to the planned
DI in the protocol. Descriptive statistics were reported as
proportions and medians. Kaplan-Meier estimates were
used in the analysis of time-to-event variable and the 95%
confidence interval (CI) for the median time to event was
computed.

A sample size of 32 was required to accept the hypothe-
sis that the true response rate was greater than 27% with
80% power, and to reject the hypothesis that the response
rate was less than 10% with 5% significance. Assuming that

15% of patients were inassessable, a total of 38 patients
were planned to be accrued for the study.

Results
Patient characteristics

Thirty-nine patients with advanced biliary cancer were
enrolled between March 2003 and August 2003. Of the 39
patients, four patients were withdrawn from the study due
to the violation of inclusion and exclusion criteria. Demo-
graphics and baseline characteristics are listed in Table 1.
Fourteen patients (40%) had gall bladder cancer and 20
patients (57%) had cholangiocarcinoma. Thirty-two
patients (91%) had metastatic disease at study entry with
liver being the most commonly involved site of metastasis.
Majority of patients had good performance status at start of
therapy (ECOG < 1, 91%), and median age was 60 years.

Table 1 Patient characteristics

ITT Population (n = 35)

Sex, number (%)

Male 23 (65.7)
Age (years)

Median (range) 60 (36-68)
Performance status

0 7 (20.0)
1 25(71.4)
2 3(8.6)
Primary tumor site

Gallbladder 14 (40.0)
Intrahepatic bile-duct 18 (51.4)
Extrahepatic bile-duct 2(5.7)
Papilla of Vater 1(2.9)
Stage of disease at study entry

Stage B/IV 3/32
Sites of metastases

Liver 29 (82.9)
Lung 5(14.3)
Lymph nodes, regional 22 (62.9)
Other 13 (37.1)
Prior surgery

Palliative 3(8.6)
Curative 5(14.3)
Grade of histopathological diagnosis

Poorly differentiated 7 (20.0)
Moderately differentiated 10 (28.6)
Well differentiated 8(22.9)
Unknown 10 (28.6)
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Treatment outcome

A median of 4 cycles per patient was administered with a
range from 1 to 8 (Table 2). Of the 148 cycles adminis-
tered, 8 cycles of gemcitabine and 19 cycles of cisplatin
were reduced due to adverse effects with neutropenia being
the most common event for dose reductions. About 84.5
and 94.2% of the initially planned dose were administered
for gemcitabine and cisplatin, respectively. In the ITT pop-
ulation (n = 35), six partial responses were observed for an
objective response rate of 17.1% (95% CI; 4.7-29.6%,
Table 3). Ten patients (28.6%) had stable disease, 16
(45.7%) progressed, and three (8.6%), who were lost to
follow up were not evaluated. For the 35 patients in the ITT
population, the median OS time was 8.6 months (95%
CI; 6.1-10.4 months, Fig. 1). The proportion of patients
surviving for at least 6, 9, and 12 months was 68.6 (n = 24),
48.6 (n=17), and 31.4% (n=11), respectively. The
median time to disease progression was 3.2 months (95%
CI; 2.3-4.9 months) and the median time to treatment
failure was 3.1 months (95% CI; 1.9—4.1 months). The
main reason for treatment failure during the study phase
and the follow up period was progression of the disease
(74.3%; n=26). Among the six tumor responders, the
median duration of tumor response was 7.3 months (95%
CI; 5.6-11.0 months).

Toxicity profile

Following a total of 148 cycles (median 4 cycles; range
1-8), the most common grade 3/4 maximum CTC hemato-
logic toxicities were neutropenia (53/148 cycles, 35.8%)
and thrombocytopenia (26/148 cycles, 17.6%) without
treatment-related mortality (Table 4). The most common
grade 3/4 maximum CTC non-hematologic toxicities were
nausea (5/148 cycles, 3.4%) and vomiting (4/148 cycles,
2.7%). The most frequently reported serious adverse event
during treatment that was potentially related to the study

Table 3 Response rate

Number of patients (%)

Gallbladder Others Total

cancer
Complete response 0(0.0) 0(0.0) 0(0.0)
Partial response 4 (28.6) 2(9.5) 6(17.1)
Stable disease 2(14.3) 8 (38.1) 10 (28.6)
Progressive disease 8 (57.1) 8 (38.1) 16 (45.7)
Not evaluated 0(0.0) 3(14.3) 3(14.3)
Response rate 28.6% 9.5% 17.14%

[95% C1] [4.9-52.2] [—3.0to 22.1] [4.7-29.6]

drug was thrombocytopenia (3 of 39 patients; 7.7%). Of the
616 adverse events, nausea (64.9%) and anorexia (50.0%)
were the most common.

Influential factors for response

Clinical variables included in the analysis were age, gender,
performance status (ECOG), surgery, radiotherapy and
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Fig. 1 Kaplan-Meier curve of survival

Table 2 Drug delivery

Gemcitabine (n = 39) Cisplatin (n = 39)

Day 1 Day 8

Total number of treatment cycles administered 148 128 148
Actual dose intensity (median, mg/m*/week) 704.0 22.0
Relative dose intensity (%) 84.5 94.2
Total number of reductions 8(100.0) 19(100.0)
Reasons for dose reduction

Neutropenia 2(25.00) 17(89.47) 2(22.22)
Febrile neutropenia 1(12.50) 0 1(11.11)
Thrombocytopenia 4(50.00) 2(10.53) 4(44.44)
Neurotoxicity 0 0 1(11.11)
Nephrotoxicity 1(12.50) 0 1(11.11)
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Table 4 Grade 3 or 4 adverse events

Toxicity Toxicity per cycle
(n=148)
n Avg%
Hematologic
Neutropenia 53 35.8
Thrombocytopenia 26 17.6
Anemia 10 6.8
Febrile neutropenia 2 1.4
Non-hematologic
Nausea 5 34
Vomiting 4 2.7
Constipation 3 2.0
Alanine aminotransferase increased 2 1.4
Cerebral infarction 1 0.7
Creatinine renal clearance decreased 1 0.7
Hyperbilirubinemia 1 0.7
Peripheral neuropathy 0 0

Avg % = (number of cycles with CTC grade 3/4 for all patients/total
148 cycles for all patients) x 100

primary tumor site. For tumor site, gallbladder subgroup
had tendency towards higher response rate than other sites
with adjusted OR of 1.8 (95% CI, 0.20-15.74, P = 0.615)
indicating that patients with gallbladder cancer were more
likely to respond to chemotherapy by 1.8-fold. Other fac-
tors such as age, prior surgery or gender were not signifi-
cantly predictive of treatment response.

Discussion

This multicenter phase II study of gemcitabine and cisplatin
demonstrated a response rate of 17.1% with disease stabil-
ization in 28.6% resulting in an overall disease control rate
of 45.7%. The response rate obtained in the trial was some-
what lower than those reported in previous gemcitabine-
based combination phase II trials, which ranged between 34
and 50% [14-18]. Despite of low response rate, the median
OS time (8.6 months) was comparable to other studies,
which ranged from 7.0 to 11.3 months [14-18]. The dis-
crepancy between the response rate and OS time potentially
implicates the limitation of conventional method such as
RECIST as an assessment tool. The extensive desmoplasia
and peritumoral inflammation in biliary tract cancers may
be attributable to this discrepancy, underscoring the devel-
opment of surrogate biomarkers in clinical trials. Recently,
a potential role of CA19-9 as a surrogate marker has been
suggested in BTCs [17] in addition to pancreatic cancer
[19], although further validation is needed for routine use in
clinical practice.

Another factor that may account for the lower response
rate in the trial may be different inclusion criteria among tri-
als. In particular, the proportions of gallbladder cancer and
cholangiocarcinoma vary in different trials. Few trials [14,
18] included only gallbladder cancers where as other trials
enrolled cholangiocarcinomas [15, 16]. Forty percent of the
enrolled patients were gallbladder cancers in this trial. As
demonstrated in our trial and others, gallbladder cancer
may have different sensitivity to chemotherapy as com-
pared to cholangiocarcinoma, which needs to be validated
in larger trials. The subtypes should be included in the strat-
ification scheme when designing randomized studies in
BTCs, however.

The combination regimen of gemcitabine and cisplatin
showed favorable toxicity profile. The most common grade
3/4 CTC hematologic toxicities were neutropenia (35.8%)
and thrombocytopenia (17.6%) without treatment-related
mortality. The most common grade 3/4 maximum CTC
non-hematologic toxicities were nausea (3.4%) and vomit-
ing (2.7%), which were generally manageable. There was
no neutropenic fever recorded in the trial. The incidence of
grade 3/4 toxicities was comparable to previous studies.

There is no standard chemotherapy regimen for BTCs as
of to date. Moreover, the superiority of gemcitabine-based
combination therapy has not been shown yet. Because of
the peculiar mechanism of action and its non-overlapping
toxicity with other antitumor drugs, gemcitabine is defi-
nitely an attractive option for trials in combination with
others. Recently, gemcitabine has shown promising antitu-
mor activity when combined with capecitabine (median
OS, 11.3-14 months) and with oxaliplatin (median OS
time, 14 months) [20-22]. Direct comparison of survival
time is not justifiable especially in small phase II trials,
however.

In conclusion, the combination chemotherapy with gem-
citabine and cisplatin in this trial demonstrated moderate
antitumor activity with favorable toxicity profile. Based on
recent clinical trials, gemcitabine is one of most studied
agents and should be considered as an essential chemother-
apeutic agent in the treatment of advanced biliary tract can-
cer, therefore it is also worthy to evaluated the new
methods of administering gemcitabine like a fixed dose rate
that showed additional improvement in activity as in the
treatment of advanced pancreatic cancer.

References

1. Shin HR, Jung JK, Won Y], Park JG (2004) 139 KCCR-affiliated
Hospitals. 2002 annual report of the Korea Central Cancer
Registry: based on registered data from 139 hospitals. Cancer Res
Treat 36:103-114

2. Patel T (2002) Worldwide trends in mortality from biliary tract
malignancies. BMC Cancer 2:10

@ Springer



52

Cancer Chemother Pharmacol (2008) 61:47-52

10.

11.

12.

13.

. Oertli D, Herzog U, Tondelli P (1993) Primary carcinoma of the

gallbladder: operative experience during a 16 year period. Eur J
Surg 159(8):415-420

. Alexander F, Rossi RL, O’Bryan M, Khettry U, Braasch JW, Wat-

kins E Jr (1984) Biliary carcinoma. A review of 109 cases. Am J
Surg 147(4):503-509

. Wade TP, Prasad CN, Virgo KS, Johnson FE (1997) Experience

with distal bile duct cancers in US. Veterans Affairs hospitals:
1987-1991. J Surg Oncol 64(3):242-245

. de Groen PC, Gores GJ, LaRusso NF, Gunderson LL, Nagorney

DM (1999) Biliary tract cancers. N Engl J Med 341(18):1368—
1378

. Scheithauer W (2002) Review of gemcitabine in biliary tract car-

cinoma. Semin Oncol 29(6 Suppl 20):40-45

. Arroyo G, Gallardo J, Rubio B, et al (2001) Gemcitabine (GEM)

in advanced biliary tract cancer (ABTC). Experimence from Chile
and Argentina in phase II trials. Proc Am Soc Clin Oncol 20:A626

. Gebbia V, Giuliani F, Maiello E, Colucci G, Verderame F, Borsel-

lino N, et al (2001) Treatment of inoperable and/or metastatic bil-
iary tree carcinomas with single-agent gemcitabine or in
combination with levofolinic acid and infusional fluorouracil:
results of a multicenter phase II study. J Clin Oncol 19(20):4089—
4091

Penz M, Kornek GV, Raderer M, Ulrich-Pur H, Fiebiger W, Lena-
uer A, et al (2001) Phase II trial of two-weekly gemcitabine in pa-
tients with advanced biliary tract cancer. Ann Oncol 12(2):183—
186

Bergman AM, Ruiz van Haperen VW, Veerman G, Kuiper CM,
Peters GJ (1996) Synergistic interaction between cisplatin and
gemcitabine in vitro. Clin Cancer Res 2(3):521-530

Peters GJ, Bergman AM, Ruiz van Haperen VW, Veerman G, Ku-
iper CM, Braakhuis BJ (1995) Interaction between cisplatin and
gemcitabine in vitro and in vivo. Semin Oncol 22(4 Suppl 11):72—
79

Carraro S, Servienio P, Bruno MF, Castillo Odena MDS, Roca E,
Jovtis S, Felci N, Araujo C (2001) Gemcitabine and cisplatin in

@ Springer

14.

15.

16.

17.

18.

19.

20.

21.

22.

locally advanced or metastatic gallbladder and bile duct adenocar-
cinomas. Proc Am Soc Clin Oncol 20:A2333

Doval DC, Sekhon JS, Gupta SK, Fuloria J, Shukla VK, Gupta S,
et al (2004) A phase II study of gemcitabine and cisplatin in che-
motherapy-naive, unresectable gall bladder cancer. Br J Cancer
90(8):1516-1520

Lee GW, Kang JH, Kim HG, Lee JS, Lee JS, Jang JS (2006) Com-
bination chemotherapy with gemcitabine and cisplatin as first-line
treatment for immunohistochemically proven cholangiocarcino-
ma. Am J Clin Oncol 29(2):127-131

Thongprasert S, Napapan S, Charoentum C, Moonprakan S (2005)
Phase II study of gemcitabine and cisplatin as first-line chemother-
apy in inoperable biliary tract carcinoma. Ann Oncol 16(2):279-281
Kim ST, Park JO, Lee J, Lee KT, Lee JK, Choi SH, et al (2006) A
Phase II study of gemcitabine and cisplatin in advanced biliary
tract cancer. Cancer 106(6):1339-1346

Reyes-Vidal J GJ, Cerda B et al (2003) Gemcitabine and cisplatin
in the treatment of patients with unresectable or metastatic gall-
bladder cancer: results of the phase II GOCCHI study 2000-13.
Proc Am Soc Clin Oncol 22:273:1095 (Abstract)

Ko AH, Hwang J, Venook AP, Abbruzzese JL, Bergsland EK,
Tempero MA (2005) Serum CA19-9 response as a surrogate for
clinical outcome in patients receiving fixed-dose rate gemcitabine
for advanced pancreatic cancer. Br J Cancer 93(2):195-199

Cho JY, Nam JS, Park MS, Yu JS, Paik YH, Lee SJ, et al (2005)
A Phase II study of capecitabine combined with gemcitabine in pa-
tients with advanced gallbladder carcinoma. Yonsei Med J
46(4):526-531

Knox JJ, Hedley D, Oza A, Feld R, Siu LL, Chen E, et al (2005)
Combining gemcitabine and capecitabine in patients with
advanced biliary cancer: a phase II trial. J Clin Oncol
23(10):2332-2338

Andre T, Tournigand C, Rosmorduc O, Provent S, Maindrault-
Goebel F, Avenin D, et al (2004) Gemcitabine combined with ox-
aliplatin (GEMOX) in advanced biliary tract adenocarcinoma: a
GERCOR study. Ann Oncol 15(9):1339-1343



	Phase II trial of gemcitabine combined with cisplatin in patients with inoperable biliary tract carcinomas
	Introduction
	Patients and methods
	Eligibility
	Treatment
	Assessments
	Statistical considerations

	Results
	Patient characteristics
	Treatment outcome
	Toxicity proWle
	InXuential factors for response

	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


