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Abstract
Advanced melanoma patients with liver metastases show a limited response to immunotherapy
by the induction of regulatory T cells and depletion of effector cells, which leads to a poor
prognosis. Tumor-associated macrophages (TAMs) induce apoptosis of activated antigen-
specific CD8+ T cells in melanomas, leading to induction of tolerance to immune checkpoint
inhibitors. In addition, TAMs produce various chemokines, and several serum pro-inflammatory
chemokines measured at baseline are useful for the prediction of the efficacy of immuno-
modulatory drugs. In this study, serum levels of CCL22, CXCL5, and CXCL10 were evaluated by
ELISA at baseline in 10 melanoma patients, 5 with liver metastases and 5 with lung metastases,
treated with anti-PD1 Abs. Serum levels of CCL22, but not CXCL5 and CXCL10, were increased in
patients with liver metastases compared to those with lung metastases or historical controls. The
present data suggest that elevated serum CCL22 levels might be a biomarker for liver metastases
in melanoma patients.

© 2022 The Author(s)

Published by S. Karger AG, Basel

Introduction

Immune checkpoint inhibitors (ICIs) such as anti-PD1 antibodies (Abs) significantly
prolong survival in patients with metastatic melanoma [1], and co-administration with
ipilimumab also leads to improved outcomes, but severe immune-related adverse events
(irAEs) are a problem in patients with advancedmelanoma, especially with combined therapy
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[1–3]. Therefore, biomarkers to predict efficacy and irAEs have recently been widely in-
vestigated [4–6]. Recent reports suggest that evaluation of serum chemokine levels that
correlate with the recruitment of tumor-infiltrating leukocytes, including regulatory T cells
(Tregs), is useful to predict the efficacy and irAEs of anti-PD1 Abs in patients with unre-
sectable advanced melanoma [7–11].

Metastatic cancer in the liver induces immune tolerance by various pathways [1], in-
cluding induction of Tregs [12–14] and effector T-cell elimination [15]. Recently, Sideras et al.
[13] reported that the intra-tumoral CD8+/Foxp3+ ratio is an independent predictor of
survival in colorectal cancer metastasis in the liver. Another report also suggested that the
reduction of the immune response by liver metastasis was associated with activated Tregs
and CD11b+ monocytes in the tumor, which leads to development of tolerance to anti-PD1 Ab
[15]. Notably, this tolerance to anti-PD1 Ab could be recovered by the depletion of Tregs by
anti-CTLA4 Ab [15]. These reports suggest the importance of Tregs in the induction of
tolerance in patients with liver metastases.

Case Presentation

Serum CCL22, CXCL5, and CXCL10 Levels
The baseline serum levels of CCL22, CXCL5, and CXCL10 were evaluated in 10 patients

with advanced melanoma, 5 with liver metastases and 5 with lung metastases. The serum
levels of each chemokine were determined by an enzyme-linked immunosorbent assay
(ELISA) according to the manufacturer’s protocol (R&D Systems, Minneapolis, MN, USA).

Results

Demographic Data
Patients’ demographic data are shown in Table 1. The patients were 7 men and 2 women,

with a mean age of 57.8 years. All patients were administered nivolumab (2 mg/kg/3 weeks
or 240 mg/2 weeks) as first-line therapy between September 2014 and December 2018. Of
the 5 cases with liver metastases and 5 cases with lung metastases, the subtype of cutaneous
melanoma was 5 cases of cumulative sun damage, 2 cases of non-cumulative sun damage, and
3 cases of acral melanoma. Eight patients hadmelanomawithout BRAFmutation, and 2 patients
had BRAF-mutated melanoma. All patients were de novo metastatic patients and had not
received adjuvant therapy previously. Median drug duration time was 12 weeks in each cohort.
In cases 7 and 8, the nivolumab monotherapy was switched to another protocol before
progressive disease because of irAEs (Table 2). The CARE checklist has been completed by the
authors for this case report, attached as online supplementary material (for all online suppl.
material, see www.karger.com/doi/10.1159/000528328).

Serum Levels of CCL22, CXCL5, and CXCL10
Since several serum chemokines at baseline are useful for the prediction of the efficacy of

immunomodulatory drugs such as anti-PD1 Abs and bexarotene [7, 8], and since liver
metastases, but not lung metastases, abrogate the efficacy of ICIs such as anti-PD1 Abs [15],
we hypothesized that such serum chemokine levels might differ between melanoma patients
with liver and those with lung metastases. To test this hypothesis, the baseline serum levels of
CCL22, CXCL5, and CXCL10were evaluated in melanoma patients, 5 with liver metastases and
5 with lung metastases, treated with anti-PD1 Abs. The results showed that the serum levels
of CCL22 were significantly higher in melanoma patients with liver metastases than in
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patients with lung metastases and in historical controls [7] (Fig. 1a). On the other hand, the
baseline serum levels of CXCL5 and CXCL10 at the start of anti-PD1 Abs monotherapy were
not significantly different (Fig. 1b, c).

Discussion

Advanced melanoma patients with liver metastases show a limited response to im-
munotherapy, which leads to a poor prognosis [15]. Indeed, previous reports suggested that
liver metastases can induce peripheral tolerance by T-cell apoptosis or by the induction of
Tregs [14]. More recently, Yu et al. [15] reported that tumor-associated macrophages (TAMs)
induce apoptosis of activated antigen-specific CD8+ T cells in B16F10 melanomas, leading to

Table 1. Patients’ characteristics (age, sex,
subtype, location, BRAF states)

Case Age Sex Subtype Location BRAF mutation

Liver metastasis

1 60 F CSD Lower lip Wild type

2 68 M CSD Ear Wild type

3 46 M Acral Sole Wild type

4 34 F CSD Lower leg Wild type

5 33 F CSD Lower leg V600E

Lung metastasis

6 60 M Non-CSD Back Wild type

7 69 M Non-CSD Femur V600E

8 79 M CSD Neck Wild type

9 67 M Acral Toe Wild type

10 62 M Acral Toe Wild type

CSD, cumulative sun damage.

Table 2. Efficacy and drug duration time
(DDT) of nivolumab monotherapy

Case Efficacy DDT (week) Next treatment

Liver metastasis

1 PD 12 Nivolumab plus ipilimumab

2 PD 18 Nivolumab plus ipilimumab

3 PD 10 Nivolumab plus ipilimumab

4 PD 12 BSC

5 SD 12 Dabrafenib + trametinib

Lung metastasis

6 PD 18 BSC

7 PR 12 (switch) Dabrafenib + trametinib

8 PR 12 (switch) Ipilimumab

9 SD 60 BSC

10 PD 12 Ipilimumab

DDT, drug duration time; PD, progressive disease.
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(For legend see next page.)
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the induction of tolerance to ICIs. Since TAMs produce various chemokines, and since several
serum pro-inflammatory chemokines at baseline are useful for the prediction of the efficacy of
immunomodulatory drugs [7–9, 16], we hypothesized that the baseline serum levels of
inflammatory chemokines might be useful to distinguish the metastatic sites of melanoma.

Intra-tumoral monocytes, such as TAMs, produce various chemokines stimulated by
cancer-stromal factors [17]. TAMs could produce characteristic chemokines, including CCL22,
CXCL5, and CXCL10 [17], which are correlated with the development of melanoma [18–20].
For example, CCL22 recruits CCR4+ Tregs at the tumor site, leading to the induction of
peripheral immune tolerance to developing melanoma [18]. CXCL5 increases PD-L1 ex-
pression on cancer fibroblasts to suppress the antitumor immune response against melanoma
[20]. Interestingly, baseline levels of serum CXCL5 are also reported as a prognostic marker to
predict the efficacy of anti-PD1 Abs monotherapy for unresectable melanoma [7], and they
could also be a biomarker for the prediction of irAEs caused by anti-PD1 Abs [9]. In addition,
serum CXCL10 levels are significantly increased in advanced melanoma patients with signs of
progression compared to patients with stable disease [17]. These reports suggested that
baseline serum levels of these chemokines might be increased in patients with metastatic
melanoma to the liver who are resistant to anti-PD1 Abs monotherapy.

From the above findings, the serum levels of CCL22, CXCL5, and CXCL10 at baseline were
evaluated in melanoma patients, 5 with liver metastases and 5 with lung metastases, treated
with anti-PD1 Abs, and their levels were compared with those of historical controls of these
chemokines in unresectable melanoma cases [7]. Of these chemokines, the serum levels of
CCL22, but not CXCL5 and CXCL10, in patients with liver metastases were increased com-
pared to patients with lung metastases or historical controls. Interestingly, the serum level of
CCL22 is a biomarker for disease activity of systemic malignancies such as cutaneous T-cell
lymphomas [16]. Since CCL22 promotes the recruitment of Tregs at the tumor site [18], and
since Tregs maintain an immunosuppressive tumor microenvironment in skin cancers to-
gether with other immunosuppressive cells [17], the increased levels of CCL22 might cor-
relate with the decrease in the systemic antitumor immune response against melanoma.
Indeed, Tregs express various immune checkpoints, including PD1 and CTCL4, and suppress
the cytotoxic function and proliferation of conventional effector T cells to maintain an im-
munosuppressive tumor microenvironment [21]. Taken together, the presence of elevated
serum CCL22 levels might be a biomarker for liver metastases, as well as a poor prognosis, in
melanoma patients, and blockade of CCL22 might enhance the antitumor effects of ICIs in
melanoma patients.

Limitation
Since the number of cases in the present study was limited, further cases are needed to

confirm this observation.

Statement of Ethics

The protocol for this human study was approved by the Ethics Committee of Tohoku
University Graduate School of Medicine, Sendai, Japan (permit no. 2020-1-759). All methods
were performed in accordance with the relevant guidelines and regulations. All patients
provided written informed consent prior to enrollment in the study. All patients provided

Fig. 1. Serum levels of CCL22, CXCL5, and CXCL10 in each case. Serum levels of CCL22 (a), CXCL5 (b), and
CXCL10 (c) were examined by ELISA in patients with liver metastases (n = 5) and with lung metastases
(n = 5) at baseline.

Case Reports
in Oncology

Case Rep Oncol 2022;15:1114–1120 1118
DOI: 10.1159/000528328 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Ohuchi et al.: CCL22 in Metastatic Melanoma to the Liver

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000528328
https://www.karger.com/cro


written informed consent for publication of the details of their medical case and any ac-
companying images.

Conflict of Interest Statement

The authors have no conflicts of interests to declare.

Funding Sources

This study was supported in part by the Japan Agency for Medical Research and De-
velopment (21ym0126041h0001).

Author Contributions

Taku Fujimura designed the research study. Kentaro Ohuchi, Ryo Amagai, and Taku Fujimura
collected and analyzed the ELISA data. Kentaro Ohuchi, Ryo Amagai, Yumi Kambayashi, Yoshihide
Asano, and Taku Fujimura treated the patients and collected the clinical data and samples.
Taku Fujimura wrote the manuscript. Yoshihide Asano and Taku Fujimura supervised
the study.

Data Availability Statement

All data generated or analyzed during this study are included in this article and its online
supplementary material. Further inquiries can be directed to the corresponding author.

References

1 Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Rutkowski P, Lao CD, et al. Five-year survival with combined
nivolumab and ipilimumab in advanced melanoma. N Engl J Med. 2019;381(16):1535–46.

2 Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ, Cowey CL, Lao CD, et al. Combined nivolumab and ipilimumab or
monotherapy in untreated melanoma. N Engl J Med. 2015;373(1):23–34.

3 Fujimura T, Kambayashi Y, Ohuchi K, Muto Y, Aiba S. Treatment of advanced melanoma: past, present and
future. Life. 2020;10(9):208.

4 Rizzo A, Ricci AD. Biomarkers for breast cancer immunotherapy: PD-L1, TILs, and beyond. Expert Opin Investig
Drugs. 2022;31(6):549–55.

5 Kambayashi Y, Fujimura T, Hidaka T, Aiba S. Biomarkers for predicting efficacies of anti-PD1 antibodies. Front
Med. 2019;6:174.

6 Nakamura Y. Biomarkers for immune checkpoint inhibitor-mediated tumor response and adverse events.
Front Med. 2019;6:119.

7 Fujimura T, Sato Y, Tanita K, Lyu C, Kambayashi Y, Amagai R, et al. Association of baseline serum levels of
CXCL5 with the efficacy of nivolumab in advanced melanoma. Front Med. 2019;6:86.

8 Fujimura T, Sato Y, Tanita K, Kambayashi Y, Otsuka A, Fujisawa Y, et al. Serum level of soluble CD163 may be a
predictive marker of the effectiveness of nivolumab in patients with advanced cutaneous melanoma. Front
Oncol. 2018;8:530.

9 Fujimura T, Sato Y, Tanita K, Kambayashi Y, Otsuka A, Fujisawa Y, et al. Serum levels of soluble CD163 and
CXCL5 may be predictive markers for immune-related adverse events in patients with advanced melanoma
treated with nivolumab: a pilot study. Oncotarget. 2018;9(21):15542–51.

10 Fujimura T, Tanita K, Sato Y, Lyu C, Kambayashi Y, Fujisawa Y, et al. Immune checkpoint inhibitor-induced vitiligo
in advanced melanoma could be related to increased levels of CCL19. Br J Dermatol. 2020;182(5):1297–300.

11 Nakamura K, Ashida A, Kiniwa Y, Okuyama R. Chemokine level predicts the therapeutic effect of anti-PD-1
antibody (nivolumab) therapy for malignant melanoma. Arch Dermatol Res. 2022;314(9):887–95.

Case Reports
in Oncology

Case Rep Oncol 2022;15:1114–1120 1119
DOI: 10.1159/000528328 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Ohuchi et al.: CCL22 in Metastatic Melanoma to the Liver

https://www.karger.com/Article/FullText/528328?ref=1#ref1
https://www.karger.com/Article/FullText/528328?ref=2#ref2
https://www.karger.com/Article/FullText/528328?ref=3#ref3
https://www.karger.com/Article/FullText/528328?ref=4#ref4
https://www.karger.com/Article/FullText/528328?ref=4#ref4
https://www.karger.com/Article/FullText/528328?ref=5#ref5
https://www.karger.com/Article/FullText/528328?ref=5#ref5
https://www.karger.com/Article/FullText/528328?ref=6#ref6
https://www.karger.com/Article/FullText/528328?ref=7#ref7
https://www.karger.com/Article/FullText/528328?ref=8#ref8
https://www.karger.com/Article/FullText/528328?ref=8#ref8
https://www.karger.com/Article/FullText/528328?ref=9#ref9
https://www.karger.com/Article/FullText/528328?ref=10#ref10
https://www.karger.com/Article/FullText/528328?ref=11#ref11
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000528328
https://www.karger.com/cro


12 Crispe IN. Hepatic T cells and liver tolerance. Nat Rev Immunol. 2003;3(1):51–62.
13 Sideras K, Galjart B, Vasaturo A, Pedroza-Gonzalez A, Biermann K, Mancham S, et al. Prognostic value of intra-

tumoral CD8(+)/FoxP3(+) lymphocyte ratio in patients with resected colorectal cancer liver metastasis. J Surg
Oncol. 2018;118(1):68–76.

14 Lee JC, Mehdizadeh S, Smith J, Young A, Mufazalov IA, Mowery CT, et al. Regulatory T cell control of systemic
immunity and immunotherapy response in liver metastasis. Sci Immunol. 2020;5(52):eaba0759.

15 Yu J, Green MD, Li S, Sun Y, Journey SN, Choi JE, et al. Liver metastasis restrains immunotherapy efficacy via
macrophage-mediated T cell elimination. Nat Med. 2021;27(1):152–64.

16 Tanita K, Fujimura T, Sato Y, Lyu C, Kambayashi Y, Ogata D, et al. Bexarotene reduces production of CCL22 from
tumor-associated macrophages in cutaneous T-cell lymphoma. Front Oncol. 2019;9:907.

17 Fujimura T, Aiba S. Significance of immunosuppressive cells as a target for immunotherapies in melanoma and
non-melanoma skin cancers. Biomolecules. 2020;10(8):E1087.

18 Furudate S, Fujimura T, Kambayashi Y, Kakizaki A, Hidaka T, Aiba S. Immunomodulatory effect of imiquimod
through CCL22 produced by tumor-associated macrophages in B16F10 melanomas. Anticancer Res. 2017;
37(7):3461–71.

19 Jiang H, Gebhardt C, Umansky L, Beckhove P, Schulze TJ, Utikal J, et al. Elevated chronic inflammatory factors
and myeloid-derived suppressor cells indicate poor prognosis in advanced melanoma patients. Int J Cancer.
2015;136(10):2352–60.

20 Li Z, Zhou J, Zhang J, Li S, Wang H, Du J. Cancer-associated fibroblasts promote PD-L1 expression in mice cancer
cells via secreting CXCL5. Int J Cancer. 2019;145(7):1946–57.

21 Ohue Y, Nishikawa H. Regulatory T (Treg) cells in cancer: can Treg cells be a new therapeutic target? Cancer
Sci. 2019;110(7):2080–9.

Case Reports
in Oncology

Case Rep Oncol 2022;15:1114–1120 1120
DOI: 10.1159/000528328 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Ohuchi et al.: CCL22 in Metastatic Melanoma to the Liver

https://www.karger.com/Article/FullText/528328?ref=12#ref12
https://www.karger.com/Article/FullText/528328?ref=13#ref13
https://www.karger.com/Article/FullText/528328?ref=13#ref13
https://www.karger.com/Article/FullText/528328?ref=14#ref14
https://www.karger.com/Article/FullText/528328?ref=15#ref15
https://www.karger.com/Article/FullText/528328?ref=16#ref16
https://www.karger.com/Article/FullText/528328?ref=17#ref17
https://www.karger.com/Article/FullText/528328?ref=18#ref18
https://www.karger.com/Article/FullText/528328?ref=19#ref19
https://www.karger.com/Article/FullText/528328?ref=20#ref20
https://www.karger.com/Article/FullText/528328?ref=21#ref21
https://www.karger.com/Article/FullText/528328?ref=21#ref21
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000528328
https://www.karger.com/cro

	Serum CCL22 Increased in Advanced Melanoma Patients with Liver Metastases: Report of 5 Cases
	Introduction
	Case Presentation
	Serum CCL22, CXCL5, and CXCL10 Levels

	Results
	Demographic Data
	Serum Levels of CCL22, CXCL5, and CXCL10

	Discussion
	Limitation

	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


