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Prostate cancer and chronic prostatitis are prevalent dis-
orders in men. The cause of prostate cancer and chronic
prostatitis is multifocal and diverse. Both disorders
exhibit characteristic elevation of serum prostate-spe-
cific antigen, currently the primary screening test for
prostate cancer. Prostate inflammation, regardless of
cause, is the histopathologic hallmark of chronic prosta-
titis. In general, inflammation is associated with multiple
cancers, and prostate inflammation, in particular, is a
suggested factor in the development and progression of
prostate cancer. This review addresses the link between
chronic prostatitis and prostate cancer, especially as it
relates to clinical practice.

Introduction

Prostate cancer is the third most common malignancy in
men in the United States, with a lifetime risk of 1 in 6
[1]. Although effective screening has been implemented,
the pathogenesis of prostate cancer remains unclear. Most
experts believe the etiology of prostate cancer is multifac-
torial, with advancing age, diet, race, and family history
most often implicated [2]. Recent studies have raised the
possibility of chronic inflammation as an important pos-
sible etiology in prostate cancer pathogenesis [3e].

The clinical syndrome, which is thought to be due
to prostatic inflammation, is known as prostatitis. Pros-
tatitis is estimated to be as prevalent as prostate cancer
in the United States [4]. Autopsy studies have found the
histologic prevalence of prostatitis to range from 6% to
44% [5]. However, prostatitis as a clinical syndrome has
an estimated prevalence of approximately 9% [6]. Epide-
miological studies have suggested an association between
prostatitis and prostate cancer [7,8]. A meta-analysis
by Dennis et al. [7] found 11 case-control studies that
assessed the relationship between prostatitis and prostate
cancer; 13 studies that assessed the relationship between
gonorrhea and prostate cancer; and six studies that

assessed the relationship between syphilis and prostate
cancer. An increased risk of prostate cancer was found in
patients with a history of prostatitis (OR = 1.6), gonor-
rhea (OR = 1.3), or syphilis (OR = 2.3). Sarma et al. [8]
explored the link between sexually transmitted diseases
and prostatitis in a population study of 129 black men
and 703 controls. They found a history of gonorrhea and
prostatitis increased the risk of prostate cancer 1.78- and
4.93-fold, respectively.

In theory, inflammation can lead to states suitable for
neoplasms [9]. Among proposed rationale for inflamma-
tion-induced cancers are elevated levels of growth factors
present with inflammation and cancer, increased vascu-
lature associated with neoplasm and cancer, and possible
injury to host tissue allowing cancer cells to break free [9].

Inflammation and Cancer
Chronic inflammation, particularly related to infection,
has been associated with multiple solid tumors [9]. It is
well established that hepatitis B virus infection is asso-
ciated with hepatocellular carcinoma, schistosomiasis
infection is associated with bladder and colon cancers,
and Helicobacter pylori infections are associated with
gastric cancer. There are multiple reasons why chronic
inflammation is associated with cancer. Inflammation
is usually a self-limited event, with initial growth factor
release and angiogenesis followed by anti-inflammatory
cytokine-mediated resolution. In chronic inflammation,
however, persistence of promoters is present or a failure
in mechanisms required to resolve inflammation exists.
This leads to release of increased progrowth cytokines
and increased levels of various growth factors. In addi-
tion, DNA damage occurs in proliferating cells due to the
generation of reactive oxygen and nitrogen species. This
damage results in point mutations, deletions, or rear-
rangements, sometimes resulting in neoplastic growth.

Inflammation also results in neovascularization,
an essential element of solid tumor growth [9]. In acute
inflammation, this vascularization is restricted and there-
fore has limited effect on tumor growth. However, chronic
inflammation creates a vascular microenvironment very
similar to that present in established solid tumors. This
can lead to rapid tumor growth.

Inflammation leads to remodeling of the extracellular
matrix and disturbance in cell adhesion molecules modu-
lating the ability of tumors to invade. Tumors cells can
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also use the adhesion molecules, chemokines, and recep-
tors made by inflammatory cells to aid in migration and
distant metastatic spread. Further, inflammatory cells can
create survival factors that can coat tumor cells and aid in
evading host defense mechanisms.

Anti-inflammatory treatments, in particular cyclooxy-
genase-2 (COX-2) inhibitors, can limit tumor progression
and possibly incidence. This has been studied extensively
in colon cancer and recently in prostate cancer. The fact
that COX-2 inhibitors possibly show activity in limiting
cancer progression is evidence that inflammation is at
least a partial cause of certain forms of cancer [10].

Inflammation and Prostate Cancer Pathogenesis
The etiology of prostate cancer is multifactorial. Advancing
age, family history, race, and diet are likely causal agents
[2]. Prostatic inflammation has been proposed recently as a
possible etiology of prostate cancer [3¢]. Pathologic analy-
sis of surgical specimen after radical prostatectomy has
provided support for this hypothesis. Proliferative inflam-
matory atrophy (PIA), defined as an increased fraction
of epithelial cells that proliferate in focal atrophy lesions,
has been studied to determine if it is associated with high-
grade prostatic intraepithelial neoplasia (HGPIN) and
prostate carcinoma [11]. DeMarzo et al. [11] evaluated tis-
sue dissected immediately after surgical removal from 42
radical prostatectomies. They specifically recorded degree
of inflammation and proximity to areas of HGPIN and
prostate carcinoma using morphologic and immunohis-
tochemical analysis. They found that all PIA lesions are
proliferative, the vast majority are associated with inflam-
mation, and many of the proliferating cells appear to have
an immature secretory cell phenotype, with similarities
to prostatic intraepithelial neoplasia and prostate carci-
noma. Shah et al. [12] evaluated postatrophic hyperplasia
(PAH), defined as consisting of dilated ducts or acini with
adjacent foci of small crowded glands with an atrophic
appearance—a subgroup of PIA, in a randomly selected
group of 40 formalin-fixed and paraffin-embedded whole
mount radical prostatectomy specimens obtained during
a 3-year period. This group evaluated differences in loca-
tion of the two components of PIA, simple atrophy (SA)
and PAH. They found that while both SA and PAH were
associated with areas of prostate adenocarcinoma, PAH
was significantly more likely to be near areas of prostate
adenocarcinoma, implying PAH as the histologic feature
likely to be a precursor to adenocarcinoma.

Anton et al. [13] evaluated whole mount sections
from 272 randomly selected radical prostatectomy speci-
mens and 44 cystoprostatectomy specimens for presence,
location, and number of foci of PAH. These were then
correlated with the presence and location of prostate can-
cer foci. They found that PAH was a relatively common
lesion particularly in the peripheral zone of the prostate
but did not appear to have any association with presence

or location of prostate carcinoma. Gerstenbluth et al. [14]
studied step sections of 40 consecutive radical prostatec-
tomy specimens with clinically localized prostate cancer
for the distribution of chronic prostatitis and its associa-
tion with benign prostatic hyperplasia (BPH) or prostate
cancer. One hundred percent of their specimens displayed
chronic prostatitis. Only 57.5% of the cases had chronic
inflammation near areas of prostate cancer, while 87.5%
of the cases had prostatitis near areas of BPH, suggesting
a stronger role for chronic prostatitis in the etiology of
BPH, with perhaps a minor role in the etiology of prostate
cancer. Billis and Magna [15] examined step sections of
100 prostates obtained during autopsy of men older than
40 years without a history of prostate cancer. They found
that inflammatory prostatic atrophy was common in this
young age group but found no association between areas
of inflammatory prostatic atrophy and histologic carci-
noma or HGPIN.

Multiple studies have tried to evaluate the role of
inflammation to prostate cancer in needle biopsy speci-
men. MacLennan et al. [16] studied the influence of
chronic inflammation in prostate carcinogenesis by
examining prostate needle biopsies from 177 patients
with clinical parameter suspicious for malignancies
and organizing the group by the presence (n = 144) or
absence (7 = 33) of chronic inflammation. The groups
were then followed for repeat needle biopsies within
5 years. Interestingly, 20% of the group with chronic
inflammation and 6% of the group without chronic
inflammation developed prostate adenocarcinoma over
this time, suggesting that chronic inflammation affects
the development of prostate adenocarcinoma.

The relationship between inflammatory cascade and
prostate cancer has also been studied. Konig et al. [17]
obtained samples of prostate tissue from 36 patients
undergoing transurethral resection of the prostate and
evaluated the samples for expression of various cytokines,
chemokine receptors, Toll-like receptors, and COX-2, all
involved in the inflammatory cascade. They found differ-
ences in expression of chemokine, chemokine receptor,
Toll-like receptor, and enzymes such as COX-2 between
BPH and prostate cancer tissue, suggesting a role for vari-
ous inflammatory cascades in the development of prostate
cancer and BPH. Zheng et al. [18] further evaluated 9275
single nucleotide polymorphisms (SNPs) in 1086 genes of
the inflammatory pathway among 200 familial cases of
prostate cancer and 200 unaffected controls selected from
a large Swedish case-control population. This study found
significantly more than expected SNPs at nominal P val-
ues of 0.01, 0.05, and 0.1, providing objective support for
an association between prostate cancer and multiple mod-
est-effect genes in inflammatory pathways.

Yoshimura et al. [19] evaluated expression of cyclo-
oxygenase-1 (COX-1) and COX-2 expression in prostate
specimen obtained from 45 patients, including 28 with
prostate cancer, eight with BPH, one with prostatic
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intraepithelial neoplasia, and eight normal prostates that
were part of cystoprostatectomy specimens. They demon-
strated weak COX-1 expression in all benign and tumor
tissue and enhanced expression of COX-2 in prostate can-
cer tissue. Their study demonstrated that human prostate
carcinoma cells generate COX-2 and that COX-2 may
play a role in proliferation.

Studies that evaluate chronic inflammation in the
prostate primarily focus on histological signs of prostatic
inflammation. The clinical syndrome commonly thought
of as being associated with chronic inflammation of the
prostate is prostatitis.

National Institutes of Health Classification
of Prostatitis

In 1995, the National Institutes of Health (NTH) expert
consensus conference organized prostatitis into four dis-
tinct categories [20,21].

Category I prostatitis is acute bacterial prostatitis, an
acute infection caused by uropathogenic bacteria. This
type of prostatitis usually presents with acute urinary
symptoms, often with perineal pain and other signs of
infection such as fever. The diagnosis is clinical with or
without a positive urine culture for the responsible bac-
teria. It usually responds well to a prolonged course of
appropriate antibiotics.

Category II prostatitis is chronic bacterial prostatitis
and is also caused by bacteria. It has similar symptoms as
category I; however, it is usually milder and often presents
with frequent recurrent urinary tract infections likely due
to inadequate treatment of the uropathogen. This type of
prostatitis is also treated with a prolonged course of anti-
biotics, and with the emergence of antimicrobials with
better prostatic penetration, the incidence of category II
prostatitis is likely to continue declining.

Category III prostatitis is the chronic prostatitis/
chronic pelvic pain syndrome (CP/CPPS). This type of
prostatitis is characterized by pelvic or perineal pain
with or without inflammation on expressed prostatic
secretions, and is divided by the presence or absence of
inflammation into Ila and IIIb, respectively. The etiol-
ogy of CP/CPPS is diverse and treatment is often difficult.
Included in the armamentarium of pharmacologic agents
used in treatment are antibiotics, o-blockers, 5-o-reduc-
tase inhibitors, nonsteroidal anti-inflammatory agents,
and muscle relaxants. Avoidance of spicy foods, repeated
prostatic massage, and pelvic-floor muscle exercises have
also been tried with varying success. Surgical therapy,
ranging from minimally invasive treatments for pros-
tate debulking to transurethral resection of the prostate
to simple cystectomy, has been tried as a method of last
resort for treatment of CP/CPPS. Prostate histopathol-
ogy in the setting of CP/CPPS has been characterized in
a prospective biopsy study of 368 biopsies in 97 men by
True et al. [22]. These investigators rigorously diagnosed

CP/CPPS using NIH criteria and did not find any cases
of prostate carcinoma among 97 patients and noted no
inflammatory cells in 67% of the specimens. In fact,
only 5% of patients had moderate or severe inflamma-
tion on biopsy. They concluded that there existed a need
to reevaluate current concepts of the pathophysiology of
CP/CPPS and that the correlation between CP/CPPS and
inflammation was weak. Most experts, however, do think
that inflammation plays a contributory role in CP/CPPS.

Category IV prostatitis is asymptomatic chronic prosta-
titis, defined by the presence of inflammatory cells in either
expressed prostate secretions or during histological review
of prostate biopsies in asymptomatic men. Carver et al. [23]
determined the prevalence of men with category IV prosta-
titis, based on inflammation present on expressed prostatic
secretions, in 300 randomly selected men participating in a
prostate cancer awareness screening program. Of these 300,
227 were able to provide a specimen for examination. The
prevalence in this group was 32.2%, suggesting that category
IV prostatitis is fairly common. In addition, these investiga-
tors determined that men with category IV prostatitis had
a significantly higher serum prostate-specific antigen (PSA)
than those who did not.

Prostate-Specific Antigen and Relationship to
Chronic Prostatitis and Prostate Cancer

PSA is a well-known marker for prostate cancer and its
use in screening programs is well-documented [2]. Acute
bacterial prostatitis, or category I prostatitis, is also a
known and accepted cause of serum PSA elevation. His-
topathologic analysis of the prostate in the setting of
acute prostatitis is extremely difficult because patients are
acutely ill and therefore cannot be candidates for biopsy
or surgery until the infection is cleared. As such, there is
no good correlation between pathologic features of acute
prostatitis and serum PSA. The correlation between serum
PSA and histologic evidence of inflammation, a hallmark
of chronic prostatitis, has been studied.

Okada et al. [24] evaluated 558 negative needle biopsy
specimen obtained from 93 men without a diagnosis of
prostate cancer or clinical prostatitis. Inflammation was
graded and correlated with serum PSA. In their study,
serum PSA correlated significantly with inflammation,
particularly acute inflammation. Stancik et al. [25] studied
needle biopsies from 404 patients and correlated them to
levels of serum total and free PSA. The study group was
divided into 100 prostate cancer patients, 137 classified as
category IV prostatitis, and 143 with BPH. The investiga-
tors found no difference in total PSA between the prostate
cancer and prostatitis groups, but did find that the ratio of
serum free to total PSA was significantly lower in the group
with prostate cancer compared with the group with pros-
tatitis. Rowe et al. [26] also examined the relationship of
serum free and total PSA to incidental prostatic inflamma-
tion. In their study of 175 men undergoing prostate biopsy
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during screening for prostate cancer, they found that men
with acute inflammation had significantly lower serum free
to total PSA ratio than those with chronic inflammation or
BPH. Further, they found that the serum free to total PSA
ratio was similar in patients with acute inflammation on
biopsy to those with prostate cancer on biopsy.

Bozeman et al. [27] identified 95 men with serum PSA
greater than 4.0 ng/mL who also had greater than 10 white
blood cells per high-powered field, consistent with category
IV prostatitis. These men underwent a 4-week course of
antibiotics and had their serum PSA measured. Mean serum
PSA in these men showed a significant decrease of 36.4%.

The role of serum PSA in the diagnostic evaluation of
category III and IV prostatitis and its impact on prostate
cancer screening is evolving. Nadler et al. [28] evaluated
the role of serum PSA in the diagnostic evaluation of
CP/CPPS by evaluating 421 patients enrolled in the
Chronic Prostatitis Cohort Study and comparing them
with 112 age-matched controls. They found a slightly
higher level of serum PSA in cases as opposed to controls,
but did not think this was clinically relevant and there-
fore recommended treating patients with CP/CPPS and
elevated serum PSA the same as any other patient being
screened for prostate cancer. Potts [29] suggested screen-
ing for category IV prostatitis in men with elevated serum
PSA because of the high prevalence of the disorder—42%
in her series of 122 men. In addition, Potts suggested
treating the men with expressed prostate secretion—proven
prostatitis with appropriate antibiotic and then measuring
serum PSA. Four weeks of antibiotic therapy resulted in
43% fewer men needing biopsies.

Conclusions
Chronic prostatitis is often associated with prostate cancer.
In particular, there is growing evidence that asymptomatic
chronic prostatic inflammation, defined as category IV
prostatitis, is prevalent in cases of prostate cancer. Several
investigators have proposed a causal link between inflam-
mation and prostate cancer, but currently no firm statement
on causality can be made. The effect of inflammation, based
on studying the presence of genes involved in inflammation,
on prostate cancer pathogenesis appears small. In addition,
it appears that treatment with anti-inflammatory drugs, par-
ticularly COX-2 inhibitors, appears promising as a way to
decrease progression and incidence of prostate cancer. This
is an area where significant research is being conducted.
Because both chronic prostatitis and prostate cancer
result in elevated levels of serum PSA, it may be wise to
treat patients suspected of having chronic prostatitis with
a course of antibiotics. It may also be worthwhile to screen
patients for the presence of category IV prostatitis, treat
with antibiotics if appropriate, and then measure the serum
PSA again. Other than these manipulations, it is appropri-
ate not to alter prostate cancer screening methodology in
the setting of chronic prostatitis.

Acknowledgments
“Prostate Cancer and Chronic Prostatitis” previously
appeared in Current Prostate Reports, volume 5, issue 4.

Disclosure
No potential conflict of interest relevant to this article was reported.

References and Recommended Reading
Papers of particular interest, published recently,
have been highlighted as:

o Of importance
oo Of major importance
1. American Cancer Society. Cancer facts and figures, 2006.

Available at http://www.cancer.org/docroot/STT/stt_0_
2006.asp?sitearea=STT&level=1. Accessed May 13, 2008.

2. Penson DF, Chan JM: Prostate Cancer. In Urologic Diseases
in America. Edited by Litwin MS, Saigal CS. Washington,
DC: US Government Printing Office, 2007. [NIH Publication
No. 07-5512:71-122.]

3. DeMarzo AM, Platz EA, Sutcliffe S, et al.: Inflammation in
prostate carcinogenesis. Nat Rev Cancer 2007, 7:256-269.

Excellent review of the role of inflammation in prostate carcinogen-

esis with an emphasis on genomic and pathologic initiators related

to inflammation.

4. McNaughton-Collins M, Joyce GF, Wise M, Pontari MA:
Prostatitis. In Urologic Diseases in America. Edited by
Litwin MS, Saigal CS. Washington, DC: US Government
Printing Office, 2007. [NIH Publication No. 07-5512:9-42.]

S. Roberts RO, Lieber MM, Bostwick DG, Jacobsen SJ:

A review of clinical and pathological prostatitis syndromes.
Urology 1997, 49:809-821.

6. Roberts RO, Lieber MM, Rhodes T, et al.: Prevalence of
a physician-assigned diagnosis of prostatitis: the Olmsted
County Study of Urinary Symptoms and Health Status
Among Men. Urology 1998, 51:578-584.

7. Dennis LK, Lynch CF, Torner JC: Epidemiologic associa-
tion between prostatitis and prostate cancer. Urology 2002,
60:78-83.

8. Sarma AV, McLaughlin JC, Wallner, et al.: Sexual behavior,
sexually transmitted diseases, and prostatitis: the risk of
prostate cancer in black men. | Urol 2006, 176:1108-1113.

9. Coussens LM, Werb Z: Inflammation and cancer. Nature
2002, 420:860-867.

10. Basler JW, Piazza GA: Nonsteroidal anti-inflammatory
drugs and cyclooxygenase-2 selective inhibitors for prostate
cancer chemoprevention. | Urol 2004, 171:S59-563.

11. DeMarzo AM, Marchi VL, Epstein JI, Nelson WG:
Proliferative inflammatory atrophy of the prostate.
Implications for prostate carcinogenesis. Am | Pathol 1999,
155:1985-1992.

12.  Shah R, Mucci NR, Amin A, et al.: Postatrophic hyperplasia
of the prostate gland. Neoplastic precursor or innocent
bystander? Am | Pathol 2001, 158:1767-1773.

13. Anton RC, Kattan MW, Chakraborty S, Wheeler TM:
Postatrophic hyperplasia of the prostate: lack of association
with prostate cancer. Am | Surg Pathol 1999, 23:939-936.

14. Gerstenbluth RE, Seftel AD, MacLennan GT, et al.:
Distribution of chronic prostatitis in radical prostatectomy
specimens with up-regulation of bcl-2 in areas of inflamma-
tion. | Urol 2002, 167:2267-2270.

15.  Billis A, Magna LA: Inflammatory atrophy of the prostate.
Arch Pathol Lab Med 2003, 127:840-844.

16. MacLennan GT, Eisenberg R, Fleshman RL, et al.: The
influence of chronic inflammation in prostatic carcinogenesis:
a 5-year followup study. | Urol 2006, 176:1012-1016.



332 Prostatitis (Urinary Tract Infections)

17. Konig JE, Senge T, Allhoff EP, Konig W: Analysis of the 24.  Okada K, Kojima M, Naya Y, et al.: Correlation of histo-
inflammatory network in benign prostate hyperplasia and logical inflammation in needle biopsy specimens with serum
prostate cancer. Prostate 2004, 58:121-129. prostate-specific antigen levels in men with negative biopsy

18. Zheng SL, Liu W, Wiklund F, et al.: A comprehensive for prostate cancer. Urology 2000, 55:892-898.
association study for genes in inflammation pathway 25.  Stancik I, Luftenegger W, Klimpfinger M, et al.: Effect of
provides support for their roles in prostate cancer risk in NIH-IV prostatitis on free and free-to-total PSA. Eur Urol
the CAPS study. Prostate 2006, 66:1556-1564. 2004, 46:760-764.

19. Yoshimura R, Sano H, Masuda C, et al.: Expression of 26. Rowe WEJ, Laniado ME, Walker MM, Anup P: Incidental
cox-2 in prostate carcinoma. Cancer 2000, 89:589-596. acute prostatic inflammation is associated with a lower

20.  National Institutes of Health Summary Statement. percentage of free prostate-specific antigen than other
National Institute of Health/National Institute of Diabetes benign conditions of the prostate: a prospective screening
and Digestive and Kidney Diseases workshop on chronic study. BJU Int 2006, 97:1039-1042.
prostatitis. Bethesda, MD: December 1995. 27. Bozeman CB, Carver BS, Eastham JA, Venable DD: Treatment

21. Nickel JC, Nyberg LM, Hennenfent M: Research guide- of chronic prostatitis lowers serum prostate specific antigen.
lines for chronic prostatitis: consensus report from the J Urol 2002, 167:1723-1726.
first National Institutes of Health International Prostatitis ~ 28.  Nadler RB, Collins MM, Propert KJ, et al.: Prostate-specific
Collaborative Network. Urology 1999, 54:229-233. antigen test in diagnostic evaluation of chronic prostatitis/

22.  True LD, Berger RE, Rothman I, et al.: Prostate histo- chronic pelvic pain syndrome. Urology 2006, 67:337-342.
pathology and chronic prostatitis/chronic pelvic pain 29.  Potts JM: Prospective identification of National Institutes of
syndrome: a prospective biopsy study. ] Urol 1999, Health category IV prostatitis in men with elevated prostate
162:2014-2018. specific antigen. | Urol 2000, 164:1550-1553.

23. Carver BS, Bozeman CB, William BJ, Venable DD: The

prevalence of men with National Institutes of Health
category IV prostatitis and association with serum prostate
specific antigen. | Urol 2003, 169:589-591.




<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 0.76
    /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 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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


