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Abstract
Introduction: The objective response rate to immunother-
apy is limited in recurrent/metastatic head and neck
squamous cell carcinoma (HNSCC) patients, whose prog-
nosis is still dismal. Few prognostic factors are clinically
available, mostly related to patient or disease characteristics.
Gene expression signatures offer better prognostic abilities
but are mainly used in research. One such GE model clas-
sifies HNSCC into 6 clusters with different prognoses.
Claudin-1 (CLDN1), which influences tumor microenviron-
ment and immune cell infiltration, has emerged as a po-
tential target, especially in cancers like HNSCC with high
CLDN1 expression. Methods: A single-center cohort of
100 loco-regionally advanced HNSCC patients from the
BD2Decide observational study was analyzed. Patients were
selected to balance long-term survivors and deceased pa-
tients, including HPV-negative and HPV-positive cases. Pri-
mary tumor specimens underwent GE analysis using Affy-
metrix ClariomD chips. Primary endpoint was overall
survival (OS). Results: The cohort comprised 100 HNSCC
patients with a median age of 60 years, predominantly men
(76%). Median OS and disease-free survival (DFS) were 94.24

and 42.79 months, respectively. CLDN1 expression varied
significantly among primary sites, being highest in hypo-
pharynx cancers. Differences in expression were not sig-
nificant when stratified by HPV status or clinical stage.
CLDN1 expression differed across the 6 transcriptomic
clusters, with the highest levels in clusters associated with
mesenchymal and hypoxic features. Higher CLDN1 ex-
pression correlated with shorter OS (hazard ratio [HR]: 3, p =
0.0023) and DFS (HR: 2.14, p = 0.02). Conclusion: CLDN1
expression is heterogeneous in HNSCC and carries prog-
nostic significance. It is highest in tumors with HPV-like
biology and hypoxic environments, and lowest in
immune-sensitive clusters. High CLDN1 is a negative
prognostic factor and a promising therapeutic target. Anti-
CLDN1 treatments could improve outcomes of CLDN1+
HNSCC patients, and combination therapies with ICIs might
overcome resistance in CLDN1− cases. These findings
support the need for clinical studies on anti-CLDN1
therapies. © 2024 The Author(s).
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Introduction

Anti-PD1 immune checkpoint inhibitors (ICIs), with
or without chemotherapy, are the standard of care for
recurrent/metastatic (R/M) head and neck squamous cell
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carcinoma (HNSCC) patients [1]. However, HNSCC is
known to be related to immune suppression [2]. Indeed,
the objective response rate to ICI is limited, and patient
prognosis is still unfavorable.

Only a few prognostic factors are available in clinical
practice, and they are limited to patient or disease
characteristics (e.g., performance status, comorbidities,
HPV status, primary tumor site, stage). Gene expres-
sion (GE) signatures have shown better prognostic
ability, but their use is still limited to research. Among
validated GE models, one signature classifies HNSCCs
into six clusters, with different biological features and
prognosis [3].

In addition to better patient selection and survival
forecasting, there is an urgent need to improve oncologic
outcomes. Several strategies to enhance immunotherapy
activity have failed, including ICI combinations [3] and
association with antiangiogenic agents [4]. Acting on
tumor microenvironment to overcome immune sup-
pression is one of the possible ways to enrich the ther-
apeutic options [2].

Claudin-1 (CLDN1), an emerging actionable target,
leads to myoepithelial transformation and fibrogenesis in
cancer microenvironment. The abundance of non-
junctional CLDN1 promotes collagen alignment and
tumor-stroma interface remodeling, hampering immune
cell infiltration [5].

CLDN1 overexpression can be found in fibrotic dis-
eases (e.g., liver fibrosis and cirrhosis) and cancer [6],
with variable expression across solid tumors. HNSCC has
the highest CLDN1 expression (TCGA data, Fig. 1). The
present work aimed to explore CLDN1 GE in a cohort of
HNSCC patients.

Methods

A single-center cohort of loco-regionally advanced
HNSCC patients treated with curative intent and in-
cluded in the BD2Decide observational study was ret-
rospectively analyzed [7]. Patients were diagnosed be-
tween 2008 and 2017 (end of the follow-up period: June
2019). Given the retrospective nature of the analysis, no
formal sample size calculation was performed. We ap-
plied the following criteria to ensure a numerical balance
between long-term survivors and deceased patients: (i)
for each of the primary HPV-negative cancer sites (oral
cavity, HPV-negative oropharynx, hypopharynx, and
larynx cancers), we selected 20 patients, 10 died of disease
and 10 alive and disease-free with at least 2 years of
follow-up; (ii) given the better prognosis of HPV-related
oropharynx cancer patients, we selected 20 subjects, 10
experiencing disease recurrence and 10 alive and disease-
free with at least 2 years of follow-up.

Fig. 1. CLDN1 expression level (log2) in the TCGA.
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The following clinical data were collected: age (con-
tinuous variable), sex, HNSCC site and HPV status (oral
cavity, HPV-negative oropharynx, HPV-positive oro-
pharynx, hypopharynx, larynx), clinical stage (AJCC/
UICC eighth edition), GE cluster according to De Cecco
et al. [8]. Patients with missing data were excluded.

Primary tumor specimens were formalin-fixed
paraffin-embedded samples. After macrodissection to
obtain ≥70% of tumor cells without significant necrosis
(details on the protocol of GE analysis have been pre-
viously described [7]; assays were performed blinded to
the study endpoint, i.e., survival), specimens were ana-
lyzed for GE by Affymetrix ClariomD chips and pro-
cessed using the Transcriptome Analysis Console Soft-
ware (Thermo Fisher). Normalized and log2 CLDN1
were retrieved from the data matrix. The distribution of
CLDN1 expression was assessed based on anatomical
sites, HPV status, and the six GE clusters (Cl) by De
Cecco et al. [8]. The distributions among groups were
compared using Mann-Whitney and Kruskal-Wallis
tests, as appropriate.

Median follow-up was estimated using the reverse
Kaplan-Meier method. Overall survival (OS) was the
primary endpoint, and disease-free survival (DFS) was
secondary. Multivariable models were performed com-
paring CLDN1 and clinical stage (AJCC/UICC seventh
edition [TNM7]). Although this version was older than
the eighth edition, it was the most recent staging system
independent of HPV status and the current gold standard
for prognostic forecasting in oncology. Hazard ratios
(HRs) were calculated using the Cox proportional hazard
model. In all prognostic analyses (i.e., univariate and
multivariable), CLDN1 was handled as a continuous
variable, and no cutoff was determined due to the limited
sample size.

Statistical significance was set at 0.05. Statistical ana-
lyses were performed using R v4.1.0 Statistical Software,
survival R package, and SAS®OnDemand for Academics.
The BD2Decide observational study was approved by the
Ethical Committee of the Fondazione IRCCS Istituto
Nazionale dei Tumori (Milan, Italy) in 2016 (INT65-16,
INT66-16).

Results

Based on the criteria specified in theMethods section, a
cohort of 100 HNSCC patients was selected, including 20
cases for each of the five primary HNSCC sites. The
median age was 60 (range 21–80), and 76% of subjects
were men. In HPV-negative HNSCC patients, the clinical

stage was III in 25 cases (31%) and IVa/b in the remaining
55 (69%). In the HPV-positive oropharyngeal cancer
cohort, the stage was I in 6 cases (30%), II in 6 (30%), and
III in 8 cases (40%).

After a median follow-up of 64.44 months (95% CI:
54.24–66.91), median OS and DFS were 94.24 months
(95% CI: 59.08–94.24) and 42.79 months (95% CI:
22.5–72.2), respectively. In the HPV-related oropha-
ryngeal cancer cohort, the median OS was not reached,
and the median DFS was 53.91 months (95% CI:
13.09–53.91). In HPV-negative HNSCC patients, median
OS and DFS were 72.2 months (95% CI: 43.88–94.24) and
35.53 months (95% CI: 15.43–72.2), respectively.

CLDN1 expression significantly differed among
HNSCC primary sites (p = 0.0158, Fig. 2a). In particular,
the site with the highest median expression was hypo-
pharynx, followed by HPV+ oropharynx, larynx, HPV−
oropharynx, and oral cavity. No statistical significance
was found stratifying cases according to HPV status (p =
0.2215, Fig. 2b) or clinical stage (p = 0.4998 in HPV-
negative disease, p = 0.9054 in HPV-positive
oropharynx).

The distribution of CLDN1 significantly differed
across the six transcriptomic clusters (p < 2.92E-06,
Fig. 2c). The highest expressions were observed in Cl1
(HPV-like), Cl2 (mesenchymal), and Cl3 (hypoxia), the
lowest in Cl4 (defense response) and Cl6 (immune-
reactive) and Cl5 (classical) had an intermediate ex-
pression. Higher CLDN1 expression was associated with
shorter OS (HR: 3, 95% CI: 1.43–6.28, p = 0.0023; Kaplan-
Meier curve in online suppl. material; for all online suppl.
material, see https://doi.org/10.1159/000540775), and
DFS (HR: 2.14, 95% CI: 1.11–4.11, p = 0.02). At bivariate
analysis, CLDN1 maintained a statistical significance in
OS (HR: 1.22, 95% CI: 1.01–1.49, p = 0.04), not in DFS
(HR: 1.05, 95% CI: 0.88–1.24, p = 0.572), while TNM7
was not significantly in both OS (HR: 1.56, 95% CI:
0.79–3.06, p = 0.195), and DFS (HR: 0.84, 95% CI:
0.44–1.57, p = 0.591).

Discussion

Our analyses showed that CLDN1 expression is het-
erogeneous in HNSCCs and has a prognostic significance.
CLDN1 expression differs across primary tumor sites and
GE clusters. Among the latter, the highest expression was
observed in tumors with an HPV-like biology (Cl1) and
those with the most hypoxic and immune-excluded
microenvironment (Cl2-mesenchymal, Cl3-hypoxia).
Transcriptomic features associated with sensitivity to
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ICIs, notably Cl6 (immune-reactive) [9], had the lowest
CLDN1 expression. Consistently, the association of
CLDN1 expression with GE signatures characterized by
epithelial-mesenchymal transition and fibrotic features is
consistent with the literature [10].

Higher CLDN1 levels were associated with a significantly
shorter DFS and OS, hence confirming the unfavorable
prognosis of patients with a CLDN1-enriched disease [10].
Given the better prognosis of HPV-related oropharyngeal
cancer patients, it is likely that CLDN1 expressionmay have
a different role in virus-related and unrelated tumors.

Our study offers significant novelty by comprehensively
analyzing CLDN1 expression in HNSCC patients, corre-
lating its expression with GE clusters, and evaluating its
prognostic significance in OS and DFS. Unlike previous
studies, which primarily focused on the overexpression and
prognostic roles of claudins in HNSCC and oral squamous
cell carcinoma, respectively [11, 12], our research uniquely
integrates CLDN1 expression with transcriptomic clusters
characterized by different biological features and prognoses.
Moreover, our study identifies CLDN1 as a potential
therapeutic target, particularly in clusters associated with
mesenchymal and hypoxic features, which were not pre-
viously highlighted in the same context.

Our findings align with and extend the results from
prior research. Nelhűbel et al. [11] demonstrated in-
creased CLDN1 expression in HNSCC compared to
normal epithelia and suggested its potential role as a
therapeutic target. However, they did not delve into its
relationship with distinct GE clusters or its implications
in targeted therapy with ICIs. Dos Reis et al. [12]
highlighted CLDN1’s role in enhancing invasiveness and
its association with aggressive histological features in oral
cavity cancer but did not explore its differential ex-

pression in HNSCC GE subtypes or its potential as a
marker for therapeutic interventions.

Limitations of this work include its single-center, retro-
spective design and relatively small sample size, which may
limit generalizability and introduce potential biases. We did
not include functional assays to elucidate themechanistic role
of CLDN1 or explore interactionswith other claudins, and no
immunohistochemical correlate was provided.

Nonetheless, these results support CLDN1 as a target in
R/M HNSCC. Indeed, CLDN1+ HNSCC patients may
benefit from anti-CLDN1 treatment. At the same time, in
CLDN1− HNSCC patients, the association of an anti-PD1
drug with anti-CLDN1 agents may be a promising strategy
to tackle both primary and secondary ICI resistance.

These results may guide patient selection for future
clinical studies with anti-CLDN1 antibodies, including
anti-CLDN1 antibody-drug conjugates. A clinical study
of ALE.C04 (anti-CLDN1 antibody) is ongoing in pre-
treated R/M HNSCC patients (ClinicalTrials.gov iden-
tifier: NCT06054477).

Acknowledgments

The authors are grateful to Luigi Manenti and Alberto Toso for
their support in the study conduction, and the preparation of this
manuscript was sponsored by Alentis.

Statement of Ethics

This study protocol was reviewed and approved by the Ethical
Committee of the Fondazione IRCCS Istituto Nazionale dei Tumori
di Milano, via GiacomoVenezian 1, 20133Milan, Italy, Approval No.
INT65-16, INT66-16. All patients from the BD2Decide observational
study provided written informed consent.

Fig. 2. CLDN1 expression based on primary HNSCC site (a), HPV status (b), and gene expression signature (c).

4 Oncology
DOI: 10.1159/000540775

Cavalieri et al.

D
ow

nloaded from
 http://karger.com

/ocl/article-pdf/doi/10.1159/000540775/4274480/000540775.pdf by guest on 15 Septem
ber 2024

http://ClinicalTrials.gov
https://doi.org/10.1159/000540775


Conflict of Interest Statement

Lisa Licitra declares research funds to the institute for clinical
studies from AstraZeneca, BMS, Boehringer Ingelheim, Celgene
International, Eisai, Exelixis, Debiopharm International SA,
Hoffmann-La Roche Ltd., IRX Therapeutics, Medpace, Merck-
Serono, MSD, Novartis, Pfizer, Roche, Buran, and Alentis and
occasional fees for participation as a speaker at conferences/
congresses or as a scientific consultant for advisory boards from
AstraZeneca, Bayer, MSD, Merck-Serono, AccMed, and Neutron
Therapeutics, Inc. Stefano Cavalieri declares occasional fees for
participation as a speaker at conferences/congresses from AccMed
and support for attending meetings and/or travel from AccMed,
MultiMed Engineers srl, and Care Insight SAS. The remaining
authors have no conflicts of interest to declare.

Funding Sources

This study was sponsored by Alentis. The BD2Decide was a
multicenter project funded by the European Union under Horizon
2020 (H2020-PHC30-689715).

Author Contributions

S.C.: data curation, formal analysis, investigation, methodology,
visualization, writing – original draft, and writing – review and ed-
iting. C.B.: data curation, project administration, and writing – review
and editing. D.L., M.L., and E.T.: formal analysis, methodology, re-
sources, and writing – review and editing. A.O.: data curation, project
administration, and writing – review and editing. L.L.: conceptuali-
zation, funding acquisition, investigation, methodology, project ad-
ministration, resources, supervision, validation, and writing – review
and editing. L.D.C.: conceptualization, data curation, formal analysis,
investigation, methodology, project administration, resources, soft-
ware, supervision, validation, writing – original draft, and
writing – review and editing.

Data Availability Statement

The data that support the findings of this study are not publicly
available because their containing information that could com-
promise the privacy of research participants but are available from
the corresponding author (S.C.) upon reasonable request.

References

1 Machiels JP, LeemansCR,GolusinskiW,GrauC,
Licitra L,GregoireV. Squamous cell carcinoma of
the oral cavity, larynx, oropharynx and hypo-
pharynx: EHNS–ESMO–ESTRO Clinical Prac-
tice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol Elsevier Ltd. 2020;31(11):
1462–75. https://doi.org/10.1016/j.annonc.2020.
07.011

2 Ferris RL. Immunology and immunotherapy
of head and neck cancer. J Clin Oncol. 2015;
33(29):3293–304. https://doi.org/10.1200/
JCO.2015.61.1509

3 Haddad RI, Harrington K, Tahara M, Ferris
RL, Gillison M, Fayette J, et al. Nivolumab
plus ipilimumab versus EXTREME regimen
as first-line treatment for recurrent/
metastatic squamous cell carcinoma of the
head and neck: the final results of CheckMate
651. J Clin Oncol. 2023;41(12):2166–80.
https://doi.org/10.1200/JCO.22.00332

4 Licitra L, Tahara M, Harrington K, de
Mendoza MOH, Guo Y, Aksoy S, et al.
Pembrolizumab with or without lenvati-
nib as first-line therapy for recurrent or
metastatic head and neck squamous cell
carcinoma (R/M HNSCC): phase 3 LEAP-
010 study. Int J Radiat Oncol. 2024;

118(5):e2–3. https://doi.org/10.1016/j.
ijrobp.2024.01.016

5 Sun X, Wu B, Chiang HC, Deng H, Zhang X,
Xiong W, et al. Tumour DDR1 promotes
collagen fibre alignment to instigate immune
exclusion. Nature. 2021;599(7886):673–8.
https://doi.org/10.1038/s41586-021-04057-2

6 Roehlen N, Muller M, Nehme Z, Crouchet E,
Jühling F, Del Zompo F, et al. Treatment of
HCC with claudin-1-specific antibodies
suppresses carcinogenic signaling and re-
programs the tumor microenvironment.
J Hepatol. 2023;78(2):343–55. https://doi.org/
10.1016/j.jhep.2022.10.011

7 Cavalieri S, De Cecco L, Brakenhoff RH,
Serafini MS, Canevari S, Rossi S, et al. De-
velopment of a multiomics database for
personalized prognostic forecasting in head
and neck cancer: the big data to decide EU
project. Head Neck. 2020;43(2):601–12.
https://doi.org/10.1002/hed.26515

8 De Cecco L, Nicolau M, Giannoccaro M,
Daidone MG, Bossi P, Locati L, et al. Head and
neck cancer subtypes with biological and clinical
relevance: meta-analysis of gene-expression
data. Oncotarget. 2015;6(11):9627–42. https://
doi.org/10.18632/oncotarget.3301

9 Serafini MS, Cavalieri S, Licitra L, Pistore F,
Lenoci D, Canevari S, et al. Association of a
gene-expression subtype to outcome and
treatment response in patients with
recurrent/metastatic head and neck squa-
mous cell carcinoma treated with nivolumab.
J Immunother Cancer. 2024;12(1):e007823.
https://doi.org/10.1136/jitc-2023-007823

10 Chang JW, Seo ST, ImMA,WonH, Liu L, Oh
C, et al. Claudin-1 mediates progression by
regulating EMT through AMPK/TGF-β sig-
naling in head and neck squamous cell car-
cinoma. Transl Res. 2022;247:58–78. https://
doi.org/10.1016/j.trsl.2022.04.003

11 Nelhűbel GA, Károly B, Szabó B, Lotz G, Kiss
A, Tóvári J, et al. The prognostic role of
claudins in head and neck squamous cell
carcinomas. Pathol Oncol Res. 2014;20(1):
99–106. https://doi.org/10.1007/s12253-013-
9665-6

12 Dos Reis PP, Bharadwaj RR, Machado J,
Macmillan C, Pintilie M, Sukhai MA, et al.
Claudin 1 overexpression increases invasion
and is associated with aggressive histological
features in oral squamous cell carcinoma.
Cancer. 2008;113(11):3169–80. https://doi.
org/10.1002/cncr.23934

CLDN1 in HNSCC Oncology
DOI: 10.1159/000540775

5

D
ow

nloaded from
 http://karger.com

/ocl/article-pdf/doi/10.1159/000540775/4274480/000540775.pdf by guest on 15 Septem
ber 2024

https://doi.org/10.1016/j.annonc.2020.07.011
https://doi.org/10.1016/j.annonc.2020.07.011
https://doi.org/10.1200/JCO.2015.61.1509
https://doi.org/10.1200/JCO.2015.61.1509
https://doi.org/10.1200/JCO.22.00332
https://doi.org/10.1016/j.ijrobp.2024.01.016
https://doi.org/10.1016/j.ijrobp.2024.01.016
https://doi.org/10.1038/s41586-021-04057-2
https://doi.org/10.1016/j.jhep.2022.10.011
https://doi.org/10.1016/j.jhep.2022.10.011
https://doi.org/10.1002/hed.26515
https://doi.org/10.18632/oncotarget.3301
https://doi.org/10.18632/oncotarget.3301
https://doi.org/10.1136/jitc-2023-007823
https://doi.org/10.1016/j.trsl.2022.04.003
https://doi.org/10.1016/j.trsl.2022.04.003
https://doi.org/10.1007/s12253-013-9665-6
https://doi.org/10.1007/s12253-013-9665-6
https://doi.org/10.1002/cncr.23934
https://doi.org/10.1002/cncr.23934
https://doi.org/10.1159/000540775

	Claudin-1 in Head and Neck Squamous Cell Carcinoma
	Introduction
	Methods
	Results
	Discussion
	Acknowledgments
	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


