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Introduction

Angiogenesis marks a tumour’s transition to a systemic disease. It is a useful prognostic and
predictive factor; yet, its relationship to prognosis in squamous cell carcinoma of the larynx
is controversial.

Aim of this study was to evaluate the significance of angiogenesis in laryngeal squamous
cell carcinoma.

Patients and methods

A prospective study was conducted in the Otorhinolaryngology Department of Ain Shams
University. Patients with laryngeal cancer, between 2006 and 2012, were enrolled. After
surgery, histopathological examination with grading of tumours and immunostaining with
CD34 antibody was carried out. Patients were followed up for 2 years and reassessment with
immunostaining was carried out for recurrent tumours.

Results

Eighty cases were included. Results showed that tumours associated with a higher mean
microvessel count had a highly significant association with nodal metastasis, recurrence and

subsites, with poorer prognosis.

Conclusion

Results suggest that angiogenesis can be used as a prognostic factor in patients with laryngeal
squamous cell carcinoma.
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Introduction

Angiogenesis is believed to be a turning point in the
development of solid tumours. During the avascular
phase, the growth of the tumour is limited by the rate
at which nutrients and metabolites diffuse across the
tumour boundary, and, as a result, are typically only a
few millimetres in radius. Following angiogenesis, the
tumour has its own vascular network, which provides
access to a limitless supply of resources and permits
unlimited growth of the tumour. The vasculature
also provides a route for tumour cells that break free
to metastasize. Thus, angiogenesis marks a tumour’s
transition from a localized lesion to a systemic and
potentially fatal disease [1].

Cancer-induced angiogenesis is a result of increased
expression of angiogenic factors, such as vascular
endothelial growth factor (VEGF), or decreased
expression of antiangiogenic factors, or a combination

of both events [2].

Over the last decade, assessment of angiogenesis has
emerged as a potentially useful biological prognostic
and predictive factor in solid human tumours [3]. Mean
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microvessel density (MVD) has been proven to be a
powerful and often independent prognostic indicator
for many different types of human cancers [4-6].

In addition, a significant correlation between
the expression of VEGF and prognosis has been
described [7,8]. Studies indicate that the levels of
angiogenic factors in tissue reflect the aggressiveness
with which tumour cells spread and thus have
predictive value in the identification of high-risk
patients with poor prognosis. Yet, the results of studies
on tumour angiogenesis and the relationship between
clinicopathological factors and prognosis in head and
neck tumours, particularly in squamous cell carcinoma

of the larynx (LSSC), are controversial [8-15].

Aim of the work

The present study aimed to evaluate the significance
of angiogenesis in Egyptian patients with LSSC and
correlate thelevels of expression with clinicopathological
parameters and prognostic associations.
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Patients and methods

'This was a prospective study conducted at Ain Shams
University Hospitals  (Otorhinolaryngology and
Pathology Departments) between 2006 and 2012 on
80 patients. All patients scheduled for surgical excision
of laryngeal cancer were eligible for inclusion in the
study. Exclusion criteria included the presence of
inoperable or recurrent tumour, previous chemotherapy
or radiation of the neck, and presence of end-stage
organ disease such as chronic renal failure or liver cell
failure. Approval was obtained from the ethical and
moral committee of the Faculty of Medicine, Ain
Shams University, for the design and protocol of the
study, which complied with the Helsinki Declaration of
1975, as revised in 2008, and informed written consent
was obtained from all patients before enrolment.

All patients were subjected to extensive workup
including history taking, general and otorhinolaryngeal
examination, preoperative including
computed tomography scan of the neck and chest,
abdominal sonography, direct laryngoscopy for biopsy,
and histopathological confirmation of tumour. TNM
staging of the tumour was also carried out.

evaluation

After definitive surgery (partial or total laryngectomy),
routine histopathological examination of specimens
was carried out using haematoxylin and eosin stains.
Slides were examined to confirm the diagnosis of LSSC
and histopathological grading was done. In addition,
specimens were immunostained for CD34 antibody
using streptavidin—biotin peroxidase. Immunological
detection was achieved with the commercially available
monoclonal antibody 133, which stains CID34 antigen
on endothelial and haematopoietic cells (Ab no.
353M; BioGenex, Biogenex Fremont, CA, USA). The
super-sensitive antibodies had been optimally diluted
by BioGenex and were ready for use without further
dilution. Also, horseradish peroxidase kits (DAB kits)

were prepared as described by the manufacturers.

The areas of maximal density were identified by
scanning with the low power of a light microscope
(x100). The microvessels were counted in five separate
high-power fields ("200) [Figs 1 and 2] with the help
of a computer-assisted Olympus microscope using
Soft Image System Analysis Five (Tokyo, Japan). The
blood vessels were counted following the criteria of
Weidner e al. [16]. A single countable microvessel
was defined as any brown-stained endothelial cell or
group of cells that were clearly separated from other
vessels, stroma, or tumour cells without the necessity
of a vessel lumen or red blood cell within the lumen.
Areas of gross haemorrhage and necrosis were avoided.
Branching structures were counted as a single vessel.
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The mean microvessel count of the five most vascular
areas was taken as MVD1, which was expressed as the
absolute number of microvessel per 0.74 mm?* (x200)

field.

All patients were followed up clinically for detection of
anyrecurrence at 3 and 6 monthsand at 1 and 2 years after
laryngectomy by means of a postoperative computed
tomography scan of the neck and by direct laryngoscopy
for those with partial laryngectomy at 3 months
postoperatively; assessment of MVD was carried out in
those with recurrent tumour (MVD2).

Statistical analysis

All data were entered and processed using SPSS
(version 17; SPSS Inc., Chicago, Illinois, USA) using
the Mann-Whitney U-test, the Wilcoxon signed-rank
test and analysis of variance.

Results

After applying the inclusion and exclusion criteria,
80 cases were included in this study. The age of the patients
ranged from 43 to 79 years (mean 59.9 + 8.7 years). All of
them were male. Thirty (37.5%) patients presented with
supraglottic carcinoma, 48 (60%) with glottic carcinoma
and two (2.5%) with subglottic carcinoma. As regards
TNM classification, four (5%) patients presented with
T1,36 (45%) with T2,30 (37.5%) with T3 and 10 (12.5%)
with T4 stage. Seventy-four (92.5%) patients were in NO,
two were in N1 (2.5%) and four (5%) were in N2 stage.
All patients were in MO stage.

Seventy-four (92.5%) patients presented with
conventional LSSC; four (5%) patients had verrucous

Figure 1

CD34-positive blood vessels in squamous cell carcinoma, grade I
(immunostaining, x200).
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variant and two (2.5%) patients had papillary variant.
As regards the pathological grading, 26 (32.5%)
patients were of grade I, 38 (47.5%) were of grade 11
and 16 (20%) were of grade II1.

The MVD1 for patients with glottic carcinoma
ranged from 13.25 to 37.6 (mean 28.631 + 6.539)
and that for supraglottic cases ranged from 32 to 87.2
(mean 49.6 + 16.139). There was a highly statistically
significant difference among subgroups according to
the site of cancer (Table 1).

'The MVD1 for patients in T1 stage ranged from 27.6
to 32.8 (mean 30.2 + 3.677), that for patients in T2
stage ranged from 13.3 to 60.3 (mean 32.48 + 10.42),
that for patients in T3 stage ranged from 19.3 to 87.2
(mean 44.313 + 19) and that for patients in T4 stage
ranged from 17.2 to 40.7 (mean 28.9 + 9.95). There was
no statistically significant difference among subgroups

in relation to the T stage (Table 2).

The MVD for the six cases that experienced
nodal metastasis ranged from 51.2 to 87.2 (mean
73.86 = 19.73) and for the 74 cases that did not
experience nodal metastasis the MVD ranged from
17.2 to 60.3 (mean 33.39 + 9.87), with a highly
statistically significant difference (Table 3).

'The MVD1 for patients with conventional squamous cell
carcinoma ranged from 13.25 to 87.2 (mean 37 + 15.9),

Figure 2

CD34-positive blood vessels in squamous cell carcinoma, grade lI
(immunostaining, x200).

that for the papillary variant ranged from 30 to 36 (mean
33 + 3) and that for the verrucous variant ranged from
30 to 33.6 (mean 31.8  2.5). There was no statistically
significant difference among subgroups with respect to
pathological variants (P = 0.052).

'The MVD1 for patients with grade I carcinoma ranged
from 13.25 to 51.2 (mean 29.9 + 11.3), that for grade 11
ranged from 22 to 83.2 (mean 40.3 + 17.3) and that for
grade III ranged from 32.8 to 87.2 (mean 47.1 + 20).
A highly statistically significant difference was found
among subgroups with respect to pathological grading
(Table 4).

After 2 years of follow-up, 16 (20%) patients were seen
to have developed recurrence: two (12.5%) patients
developed recurrence after 6 months, 12 (75%) patients
after 1 year and two (12.5%) patients after 1 year.
As regards the site of recurrence, 12 (75%) patients
developed in the stoma, two (12.5%) in the lymph
nodes and two (12.5%) in the larynx itself (surgery
was primarily cordectomy). The initial MVD (MVD1)
for the 64 patients who did not experience recurrence
ranged from 17.2 to 49 (mean 32.972 + 7.912) and
that for recurrent cases ranged from 13.25 to 87.2
(mean 49.956 + 26.91), with no statistically significant
difference (Table 5).

On comparing MVD1 with MVD2 (the mean vascular
density after recurrence) in the 16 recurrent cases, the

tollowing was found: MVD1 ranged from 13.25 to

Table 1 Correlation between microvessel density 1 in relation
to the site of laryngeal cancer

Sites MVD1 Mann-Whitney U-test

Range Mean + SD Z P-value
Gilottic 13.25-37.6 28.631 + 6.539 -4.908  0.001*
Supraglottic 32-87.2 49.6 = 16.139

MVD, microvessel density; *Statistically significant.

Table 2 Correlation between microvessel density 1 in relation
to T stage

MVD1 Range Mean + SD ANOVA

F P-value
T 27.6-32.8 30.200 + 3.677 2.591 0.068
T2 13.3-60.3 32.486 + 10.242
T3 19.3-87.2 44.313 + 19.072
T4 17.2-40.7 28.900 + 9.952

ANOVA, analysis of variance; MVD, microvessel density.

Table 3 Correlation between microvessel density 1 in relation to nodal metastasis

MVD MVD1 Mann-Whitney U-test

Range Mean + SD Z P-value
MVD of nodal metastatic cases (n = 3) 51.2-87.2 73.86 £ 19.73 2.747 0.001*
MVD of nonmetastatic cases (n = 37) 17.2-60.3 33.39 + 9.87

MVD, microvessel density; *Statistically significant.



87.2 (mean 49.956 + 26.91) and MVD2 ranged from
37 to 100.8 (mean 72.525 = 22.344). There was a

highly statistically significant difference between them
(Table 6).

Discussion

Theoretically, angiogenesis should be a poor prognostic
factor in neoplasms as it allows the tumour to acquire
new blood vessels supplying nutrients to tumour cells; it
isalso thoughttobe away for tumour cells to metastasize,
turning a local disease into a systemic one. Yet,
conflicting evidence exists about the role of angiogenesis
and the importance of MVD as a prognostic factor in
head and neck squamous cell carcinoma (HNSCC).
According to many reports [13,17,18], high MVD
was associated with metastasis and/or a worse clinical
outcome. Moreover, VEGF expression was reported
to correlate with tumour differentiation and stage
[8,19]. Also, a correlation with lymph node metastases
was shown [8,20]. However, other reports [15,21-23]

failed to demonstrate such a relationship.

'The purpose of this study was to clarify the relationship
between the degree of angiogenesis and clinical and
prognostic parameters in patients with LSCC,
which may lead to the application of promising
antiangiogenesis therapy to patients with LSCC.
The degree of angiogenesis was determined by
quantifying the percentage of CD34-related antigen
immunostaining of vascular endothelial cells found in
laryngeal tumour specimens.

We found a statistically significant correlation between
MVD and occurrence of regional nodal metastasis,
which is considered to be the most important

prognostic index in HNSCC. This agrees with the

Table 4 Correlation between the microvessel density
1 in relation to the grade of cancer

MVD1 Range Mean + SD ANOVA

F P-value
| 13.25-51.20 29.988 + 11.335 3.212 0.05*
1l 22.00-83.20 37.472 + 14.205
] 32.80-87.20 47.100 + 20.004

Total 13.25-87.20  36.686 + 15.357

ANOVA, analysis of variance; MVD, microvessel density;
*Statistically significant.
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theory that tumours with more angiogenesis have
greater tendency to metastasize and therefore have a
poorer prognosis, which was also observed by other
reports [9,24]. In contrast, other studies [12,25] did
not show such a statistical correlation; yet, they stated
that there was a ‘tendency’ for an increased degree of
angiogenesis in tumours with metastases in regional

lymph nodes.

A highly statistically significant correlation was found
between MVD and the site of tumour, as supraglottic
tumours, known to have a higher incidence of nodal
metastasis and poorer prognosis, were found to have
a statistically significantly higher MVD compared
with glottic tumours, which are known to have better
prognosis. Similar results were reported by Do ezal.[23];
however, they were not reproducible [11,13].

Further, in our study a positive correlation was found
between MVD and pathological grade of the primary
tumour, with some studies [8,19,25] confirming this
result and others [15,20,24] failing to demonstrate such
a relation. The increased MVD in less-differentiated
tumours in our study suggests that the increase in
MVD may be related to loss of differentiation. This
may also be a cause for the greater aggressiveness of
less-differentiated tumours.

The results of our study failed to demonstrate that
MVD is a predictor of recurrence in LSSC. Yet, when
comparing the initial MVD with MVD after recurrence
for the 16 patients who experienced recurrence
(MVD?2), a statistically highly significant difference
was found. This may be because recurrent tumours are
usually more aggressive. Yet, it casts a shadow on the
possibility of using MVD as a prognostic factor for
recurrence. This result was also reported by Hagedorn
and Nerlich [11], Pietruszewska e a/ [13], and
Pignataro eza/.[26],although other studies [9,14,27,28]

have shown contradictory results.

The causes of these contradicting results can be
attributed to the fact that direct methods for measuring
angiogenic activity in humans are lacking, which
is a major difficulty in studying angiogenesis. The
relationship between MVD and prognostic parameters
in HNSCC could not be completely explained [29].

Although it is difficult to measure angiogenesis in

Table 5 The difference between initial microvessel density for nonrecurrent cases and microvessel density in cases that

developed recurrence

MVD MVD1 Mann—-Whitney U-test

Range Mean + SD V4 P-value
MVD of nonrecurrent case (n = 32) 17.2-49 32.972 + 7.912 -1.522 0.128
MVD of recurrent cases (n = 8) 13.25-87.2 49.956 + 26.91

MVD, microvessel density.
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Table 6 Comparison between microvessel density 1 and
microvessel density 2 in recurrent cases

MVD Range Mean + SD Wilcoxon signed-rank
test
V4 P-value
MVD1 13.25-87.2  49.956 + 26.91 -2.38 0.017*
MVD2 37-100.8 72.525 + 22.344

MVD, microvessel density; *Statistically significant.

cancers, the determination of MVD (quantification
of microvessels stained with immunohistochemical
stains in histological sections) is considered to be
a reliable indicator [16]. Yet, the measurement of
microvasculature in histological sections does not
necessarily represent the angiogenic status of the
tumour [30,31]. Another reason for these conflicting
results is that the sections analysed may not represent
the true state of tumour angiogenesis.

The  standardization  of  antibodies  and
immunohistochemical techniques and the use
of automated methods for the determination of
vascularity could eliminate some of these problems, but
the use of these techniques requires highly specialized
equipment [32]. The use of a computer-assisted
analysis of the microvasculature in tumours seems to
be promising, but the wide use of these techniques
requires special training and equipment [33]. It is
obvious that the debate for the ideal method for
microvessel counting still exists. Moreover, antibodies
used to highlight blood vessels cannot distinguish

between resting and active angiogenic vessels.

In addition, there is no agreement about which
types of antibodies should be used in microvessel
counting, with different researchers using different
antibodies [8,31,33], which may contribute to varied
results. Moreover, some studies include patients
treated with different therapeutic modalities (surgery
or radiation), which can be influenced in different ways
by tumour vascularization [15].

Conclusion

Our results demonstrate that tumours associated with
a higher mean microvessel count are associated with
a more aggressive nature, such as those with nodal
metastasis, or recurrence, and tumours arising from
sites with poorer prognosis. This relation was also
observed with tumours with a higher T stage, although
it was not statistically significant. These results suggest
that angiogenic activity can be used as a prognostic
factor in patients with LSSC; further, it can direct
laryngologists to a more aggressive approach in the
treatment and follow-up of such tumours.

Acknowledgements
Conflicts of interest
None declared.

References

1 Owen MR, Alarcén T, Maini PK, Byrne HM. Angiogenesis and vascular
remodelling in normal and cancerous tissues. J Math Biol 2009;
58:689-721.

2 Sasano H, Suzuki T. Pathological evaluation of angiogenesis in human
tumor. Biomed Pharmacother 2005; 59(Suppl 2):S334-S336.

3 Hasan J, Byers R, Jayson GC. Intra-tumoural microvessel density in
human solid tumours. Br J Cancer 2002; 86:1566—1577.

4 Kinoshita J, Kitamura K, Kabashima A, Saeki H, Tanaka S, Sugimachi K.
Clinical significance of vascular endothelial growth factor-C (VEGF-C) in
breast cancer. Breast Cancer Res Treat 2001; 66:159—164.

5 Nishida N, Yano H, Komai K, Nishida T, Kamura T, Kojiro M. Vascular
endothelial growth factor C and vascular endothelial growth factor receptor
2 are related closely to the prognosis of patients with ovarian carcinoma.
Cancer 2004; 101:1364-1374.

6 Amioka T, Kitadai Y, Tanaka S, Haruma K, Yoshihara M, Yasui W,
Chayama K. Vascular endothelial growth factor-C expression predicts
lymph node metastasis of human gastric carcinomas invading the
submucosa. Eur J Cancer 2002; 38:1413—-1419.

7 O-charoenrat P, Rhys-Evans P, Eccles SA. Expression of vascular
endothelial growth factor family members in head and neck squamous
cell carcinoma correlates with lymph node metastasis. Cancer 2001;
92:556-568.

8 Sullu Y, Gun S, Atmaca S, Karagoz F, Kandemir B. Poor prognostic
clinicopathologic features correlate with VEGF expression but not with
PTEN expression in squamous cell carcinoma of the larynx. Diagn Pathol
2010; 5:35.

9 Murray JD, Carlson GW, MclLaughlin K, Pennington M, Lynn M,
DeRose PB, et al. Tumor angiogenesis as a prognostic factor in laryngeal
cancer. Am J Surg 1997; 174:523-526.

10 Burian M, Quint C, Neuchrist C. Angiogenic factors in laryngeal
carcinomas: do they have prognostic relevance? Acta Otolaryngol 1999;
119:289-292.

11 Hagedorn HG, Nerlich AG. Microvessel density and endothelial basement
membrane composition in laryngeal squamous cell carcinomas. Acta
Otolaryngol 2000; 120:891-898.

12 Sion-Vardy N, Fliss DM, Prinsloo |, Shoham-Vardi |, Benharroch D.
Neoangiogenesis in squamous cell carcinoma of the larynx — biological
and prognostic associations. Pathol Res Pract 2001; 197:1-5.

13 Pietruszewska W, Kobos J, Gryczynski M. Prognostic significance of
chosen tumour indicators (angiogenesis, cell proliferation and apoptosis)
in laryngeal cancer. Int Cong Ser 2003; 1240:1119-1123.

14 Gryczynski M, Kobos J, Pietruszewska W. Intratumoral microvessels
density and morphometric study of angiogenesis as prognostic factor in
laryngeal cancer. Int Cong Ser 2003; 1240:1113-1118.

15 Rodrigo JP, Cabanillas R, Chiara MD, Garcia Pedrero J, Astudillo A,
Suérez Nieto C. Prognostic significance of angiogenesis in surgically
treated supraglottic squamous cell carcinomas of the larynx. Acta
Otorhinolaryngol Esp 2009; 60:272-277.

16 Weidner N, Semple JP, Welch WR, Folkman J. Tumor angiogenesis and
metastasis — correlation in invasive breast carcinoma. N Engl J Med 1991;
324:1-8.

17 Shpitzer T, Chaimoff M, Gal R, Stern Y, Feinmesser R, Segal K. Tumor
angiogenesis as a prognostic factor in early oral tongue cancer. Arch
Otolaryngol Head Neck Surg 1996; 122:865-868.

18 Pazouki S, Chishoim DM, Adi MM, Carmichael G, Farquharson M,
Ogden GR, et al. The association between tumour progression and
vascularity in the oral mucosa. J Pathol 1997; 183:39-43.

19 Li C, Shintani S, Terakado N, Klosek SK, Ishikawa T, Nakashiro K,
Hamakawa H. Microvessel density and expression of vascular endothelial
growth factor, basic fibroblast growth factor, and platelet-derived
endothelial growth factor in oral squamous cell carcinomas. Int J Oral
Maxillofac Surg 2005; 34:559-565.

20 Shang ZJ, Li ZB, Li JR. VEGF is up-regulated by hypoxic stimulation and
related to tumour angiogenesis and severity of disease in oral squamous
cell carcinoma: in vitro and in vivo studies. Int J Oral Maxillofac Surg 2006;
35:533-538.



21

22

23

24

25

26

27

Dray TG, Hardin NJ, Sofferman RA. Angiogenesis as a prognostic marker
in early head and neck cancer. Ann Otol Rhinol Laryngol 1995; 104(Pt 1):
724-729.

Janot F, Klijanienko J, Russo A, Mamet JP, de Braud F, EI-Naggar AK,
et al. Prognostic value of clinicopathological parameters in head and neck
squamous cell carcinoma: a prospective analysis. Br J Cancer 1996;
73:531-538.

Do NY, Lim SC, Im TS. Expression of c-erbB receptors, MMPs and VEGF
in squamous cell carcinoma of the head and neck. Oncol Rep 2004;
12:229-237.

Vlachtsis K, Nikolaou A, Markou K, Fountzilas G, Daniilidis I. Clinical
and molecular prognostic factors in operable laryngeal cancer. Eur Arch
Otorhinolaryngol 2005; 262:890-898.

Kupisz K, Chibowski D, Klatka J, Klonowski S, Stepulak A. Tumor
angiogenesis in patients with laryngeal cancer. Eur Arch Otorhinolaryngol
1999; 256:303-305.

Pignataro L, Carboni N, Midolo V, Bertolini F, Buffa R, Cesana BM, et al.
Clinical relevance of microvessel density in laryngeal squamous cell
carcinomas. Int J Cancer 2001; 92:666—670.

Beatrice F, Cammarota R, Giordano C, Corrado S, Ragona R, Sartoris A,
et al. Angiogenesis: prognostic significance in laryngeal cancer. Anticancer
Res 1998; 18(6B):4737-4740.

Does angiogenesis have a prognostic value Ibrahim et al. 97

28

29

30

31

32

33

34

Tse G, Chan A, Yu K. Strong immunohistochemical expression of vascular
endothelial growth factor predicts overall survival in head and neck
squamous cell carcinoma. Ann Surg Oncol 2007; 14:3558—-3565.

Lentsch EJ, Goudy S, Sosnowski J, Major S, Bumpous JM. Microvessel
density in head and neck squamous cell carcinoma primary tumors and
its correlation with clinical staging parameters. Laryngoscope 2006;
116:397-400.

Ahlgren J, Risberg B, Villman K, Bergh J. Angiogenesis in invasive breast
carcinoma — a prospective study of tumour heterogeneity. Eur J Cancer
2002; 38:64-69.

Kyzas PA, Stefanou D, Agnantis NJ. COX-2 expression correlates with
VEGF-C and lymph node metastases in patients with head and neck
squamous cell carcinoma. Mod Pathol 2005; 18:153-160.

Hannen EJ, van der Laak JA, Manni JJ, Freihofer HP, Slootweg PJ,
Koole R, de Wilde PC. Computer assisted analysis of the microvasculature
in metastasized and nonmetastasized squamous cell carcinomas of the
tongue. Head Neck 2002; 24:643-650.

Schimming R, Marmé D. Endoglin (CD105) expression in squamous cell
carcinoma of the oral cavity. Head Neck 2002; 24:151-156.

Zvrko E, Mikic A, Vuckovic L, Djukic V, Knezevic M. Prognostic relevance
of CD105-assessed microvessel density in laryngeal carcinoma.
Otolaryngol Head Neck Surg 2009; 141:478-483.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




