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Abstract

Since 2000, Escherichia coli producing CTX-M enzymes (especially CTX-M-15) have emerged
worldwide as important causes of community-onset urinary tract and blood stream infections due to
extended-spectrum b-lactamase (ESBL) producing bacteria. Studies suggest that the sudden
worldwide increase of CTX-M-15-producing E. coli is mostly due to a single clone named ST131
and that foreign travel to high-risk areas, such as the Indian subcontinent, play in part a role in the
spread of this clone across different continents. Empiric antibiotic coverage for these resistant
organisms should be considered in community patients presenting with sepsis involving the urinary
tract, especially if a patient recently traveled to a high-risk area. If this emerging public health threat is
ignored, it is possible that the medical community may be forced in the near future to use
carbapenems as the first choice for the empirical treatment of serious infections associated with
urinary tract infections originating in the community.

Introduction and context
The extended-spectrum b-lactamases (ESBLs) are a group
of enzymes that have the ability to hydrolyze and cause
resistance to the oxyimino-cephalosporins (cefotaxime,
ceftazidime, ceftriaxone, cefuroxime, and cefepime) and
monobactams (aztreonam), but not the cephamycins
(cefoxitin and cefotetan) or carbapenems (imipenem,
meropenem, doripenem, and ertapenem). These
enzymes are inhibited by the so-called ‘classical’ b-lacta-
mase inhibitors such as clavulanic acid, sulbactam, and
tazobactam [1]. Most ESBLs belong to the class A Ambler
classification system and include the SHV or TEM types
that have evolved from parent enzymes (e.g., TEM-1,
TEM-2, and SHV-1) due to point mutations around the
active site of the b-lactamases. ESBLs are often located
on large plasmids that also harbor genes for resistance
to other antimicrobial classes and, therefore, will often
exhibit multidrug-resistant phenotypes that include
resistance to aminoglycosides and cotrimoxazole [1].

Although ESBLs have been identified in various bacteria,
Klebsiella spp. producing SHV and TEM types of ESBLs
were mostly responsible for serious nosocomial infections
during the 1990s [1]. Specific risk factors included length
of hospital stay, severity of illness, time in the intensive
care unit (ICU), intubations and mechanical ventilation,
urinary or arterial catheterization, and previous exposure
to antibiotics. Most patients infected with ESBL-producing
organisms have been admitted to ICUs, but infections can
also occur in almost any other area of the hospital. These
organisms are also isolated with increasing frequency
from patients in extended-care facilities [2]. Infections
caused by ESBL-producing bacteria are often associated
with increased morbidity, mortality, and health care-
associated costs [3,4]. Organisms producing ESBLs are
clinically relevant and have become important players
among antimicrobial resistant organisms. A report from
IDSA (Infectious Diseases Society of America) from 2006
has listed ESBL-producing Klebsiella spp. and Escherichia
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coli as priority drug-resistant microbes to which new
therapies are urgently needed [5].

Recent advances
The CTX-M-b-lactamases and community onset infections
CTX-M-b-lactamases (which stands for ‘active on Cefo-
TaXime, first isolated in Munich’) were first reported
from Japan in 1986, and during the 1990s occasional
nosocomial outbreaks mostly due to CTX-M-2-produ-
cing Klebsiella pneumoniae were reported from South
America (especially Argentina) [6]. However, since 2000,
E. coli producing CTX-M enzymes have emerged world-
wide as important causes of community-onset urinary
tract infections (UTIs) and bacteraemia, and this
emergence has been referred to as ‘the CTX-M pandemic’
[7]. This is very different from infections caused by
Klebsiella spp. producing TEM- and SHV-derived ESBLs,
which are often limited to nosocomial outbreaks. The
spread of CTX-M enzymes has accelerated rapidly,
especially during the past 5 years, and today b-lactamases
produced by E. coli are the most common types of ESBLs
found in most areas of the world [8].

Risk factors for acquiring community-onset infections
due to CTX-M-producing E. coli include repeat UTIs,
underlying renal pathology, previous antibiotics (includ-
ing cephalosporins and fluoroquinolones), previous
hospitalization, residency in a nursing home , co-morbid
conditions (especially diabetes mellitus and underlying
liver pathology) and international travel [9].

Multidrug resistant CTX-M-15-producing E. coli were first
detected in India during 2001 and have been emerging
worldwide, especially since 2005, as important patho-
gens causing community-onset infections [7,8]. To date,
CTX-M-15 enzymes are the most common and widely
reported type of CTX-M enzyme and have been described
in most countries, including Europe [10], Asia (especially
India) [11], Africa [8], North America [12,13], South
America [14], and Australia [15].

Emergence of multilocus sequencing typing
clone O25:H4-ST131
An identical clone named ST131 has been identified
using multilocus sequencing typing among CTX-M-15-
producing E. coli isolated during 2000 to 2006 from
several countries, including Spain, France, Canada,
Portugal, Switzerland, Lebanon, India, Kuwait, and
Korea [16,17]. Serogroup O25 is associated with this
clone. Clone ST131 belongs to the highly virulent
phylogenetic group B2 and harbors multidrug-resistant
IncFII (incompatibility group FII) plasmids. These initial
studies showed that clone ST131 had emerged indepen-
dently in different parts of the world, spanning three

continents at the same time, suggesting that the
emergence of clone ST131 could be due to either the
ingestion of contaminated food/water sources or impor-
tation into various countries via returning travelers or
both.

Clone ST131 producing CTX-M-15 has also recently been
described in the UK [18], Italy [19], Turkey [20], Croatia
[21], and Japan [22]. CTX-M-15-producing E. coli
belonging to clone ST131 have been identified in isolates
recovered from the community [23], hospitals [24], and
nursing homes settings [25] and, interestingly, also in
companion animals (such as dogs) [26].

Why did CTX-M-15-producing E. coli emerge simulta-
neously in different continents as a cause of community-
onset infections? Recent studies from Calgary, Canada
and Auckland, New Zealand shed some light on this
intriguing question. The publication from New Zealand
describes a series of patients that presented to an
Auckland hospital with community-onset genitourinary
tract infections due to CTX-M-15-producing E. coli that
had a history of travel to, or recent emigration from, the
Indian subcontinent [27]. All the patients lacked the
traditional risk factors associated with UTIs.

A Canadian study demonstrated that travel to the Indian
subcontinent (i.e., India and Pakistan), Africa, and the
Middle East was associated with a high risk of UTI
(including urosepsis) with an ESBL-producing E. coli in
returning travellers [28]. A follow-up study showed that
this high risk of infection was mostly due to the
acquisition of clone ST131 producing CTX-M-15 [29].

A different study from Calgary over an 8-year period
(2000-2007) showed that E. coli clone ST131 producing
CTX-M-15 has emerged as an important cause of
community-onset bacteraemia during the later part of
the study period; 1 of 18 (5%) of ESBL-producing E. coli
isolated from blood between 2000 and 2003 were ST131
as opposed to 20 of 49 (41%) isolated between 2004
and 2007 [30]. In this study, clone ST131 (as compared
to other ESBL-producing E. coli) was more likely to be
resistant to several antibiotics, more likely to produce the
aminoglycoside-modifying enzyme aac(6’)-Ib-cr, and
more likely to cause community-acquired infections
and urosepsis. This increase of clone ST131 was also
noted in urine samples from different medical centers in
Canada.

Implications for clinical practice
These studies suggest that the sudden worldwide increase
of CTX-M-15-producing E. coli is due, at least in part, to
clone ST131 and that foreign travel to high-risk areas
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such as the Indian subcontinent potentially play an
important role in its spread across different continents.
Empiric antibiotic coverage for these resistant organisms
should be considered in community patients presenting
with sepsis involving the urinary and biliary tracts,
especially in areas with a high prevalence of ESBL-
producing E. coli.

The carbapenems such as imipenem, meropenem, and
ertapenem remain the first choice for treatment of
serious infections due to ESBL-producing bacteria.
However, it seems that the quinolones and aminoglyco-
sides might show comparable outcomes if the isolate
tested is susceptible to these agents. Unfortunately,
resistance to these groups is a major concern. Recent
studies have explored the usefulness of alternative
regimens (such as a new cephamycin and ceftazidime
for CTX-Ms) but sufficient clinical data are lacking.

There is a serious need to monitor the spread of this
multidrug resistant clone throughout the world and
there are methods available for the rapid and easy
identification of clone ST131, including repetitive-
element polymerase chain reaction (PCR) typing
schemes [31,32], PCR for the pabB allele [33], PCR for
ST131-associated single-nucleotide polymorphisms in
mdh and gyrB combined with the O25b rfb allele [34] and
a triplex PCR that targets the operon afa FM955459 and
part of the CTX-M-15 gene [35]. If this emerging public
health threat is ignored, it is possible that the medical
community may be forced to use the carbapenems as the
first choice for the empirical treatment of serious
infections associated with UTIs that originate from the
community.

Abbreviations
CTX-M, active on CefoTaXime, first isolated in Munich;
ESBL, extended-spectrum b-lactamase; ICU, intensive
care unit; IDSA, Infectious Diseases Society of America;
IncFII, incompatibility group FII; PCR, polymerase chain
reaction; UTI, urinary tract infection.

Competing interests
The author declares that he has no competing interests.

References
1. Paterson DL, Bonomo RA: Extended-spectrum beta-lactamases:

a clinical update. Clin Microbiol Rev 2005, 18:657-86.

2. Nicolas-Chanoine MH, Jarlier V: Extended-spectrum beta-lacta-
mases in long-term-care facilities. Clin Microbiol Infect 2008, 14
(Suppl 1):111-6.

3. Schwaber MJ, Navon-Venezia S, Kaye KS, Ben-Ami R, Schwartz D,
Carmeli Y: Clinical and economic impact of bacteremia with

extended- spectrum-beta-lactamase-producing Enterobac-
teriaceae. Antimicrob Agents Chemother 2006, 50:1257-62.

F1000 Factor 3.0 Recommended
Evaluated by Johann Pitout 09 Jun 2008

4. Tumbarello M, Sanguinetti M, Montuori E, Trecarichi EM, Posteraro B,
Fiori B, Citton R, D'Inzeo T, Fadda G, Cauda R, Spanu T: Predictors
of mortality in patients with bloodstream infections caused
by extended-spectrum-beta-lactamase-producing Enterobac-
teriaceae: importance of inadequate initial antimicrobial
treatment. Antimicrob Agents Chemother 2007, 51:1987-94.

F1000 Factor 3.0 Recommended
Evaluated by Johann Pitout 09 Jun 2008

5. Talbot GH, Bradley J, Edwards JE Jr, Gilbert D, Scheld M, Bartlett JG:
Bad bugs need drugs: an update on the development pipeline
from the Antimicrobial Availability Task Force of the
Infectious Diseases Society of America. Clin Infect Dis 2006,
42:657-68.

6. Bonnet R: Growing group of extended-spectrum beta-lacta-
mases: the CTX-M enzymes. Antimicrob Agents Chemother 2004,
48:1-14.

7. Canton R, Coque TM: The CTX-M beta-lactamase pandemic.
Curr Opin Microbiol 2006, 9:466-75.

8. Rossolini GM, D'Andrea MM, Mugnaioli C: The spread of CTX-M-
type extended-spectrum beta-lactamases. Clin Microbiol Infect
2008, 14(Suppl 1):33-41.

9. Pitout JD, Laupland KB: Extended-spectrum beta-lactamase-
producing Enterobacteriaceae: an emerging public-health
concern. Lancet Infect Dis 2008, 8:159-66.

10. Livermore DM, Canton R, Gniadkowski M, Nordmann P,
Rossolini GM, Arlet G, Ayala J, Coque TM, Kern-Zdanowicz I,
Luzzaro F, Poirel L, Woodford N: CTX-M: changing the face of
ESBLs in Europe. J Antimicrob Chemother 2007, 59:165-74.

F1000 Factor 6.0 Must Read
Evaluated by John Heritage 19 Feb 2008

11. Hawkey PM: Prevalence and clonality of extended-spectrum
beta-lactamases in Asia. Clin Microbiol Infect 2008, 14(Suppl 1):159-
65.

12. Lewis JS 2nd, Herrera M, Wickes B, Patterson JE, Jorgensen JH: First
report of the emergence of CTX-M-type extended-spectrum
beta-lactamases (ESBLs) as the predominant ESBL isolated
in a U.S. health care system. Antimicrob Agents Chemother 2007,
51:4015-21.

13. Pitout JD, Church DL, Gregson DB, Chow BL, McCracken M,
Mulvey MR, Laupland KB: Molecular epidemiology of CTX-M-
producing Escherichia coli in the Calgary Health Region:
emergence of CTX-M-15-producing isolates. Antimicrob Agents
Chemother 2007, 51:1281-6.

14. Villegas MV, Kattan JN, Quinteros MG, Casellas JM: Prevalence of
extended-spectrum beta-lactamases in South America. Clin
Microbiol Infect 2008, 14(Suppl 1):154-8.

15. Zong Z, Partridge SR, Thomas L, Iredell JR: Dominance of blaCTX-
M within an Australian extended-spectrum beta-lactamase
gene pool. Antimicrob Agents Chemother 2008, 52:4198-202.

16. Coque TM, Novais A, Carattoli A, Poirel L, Pitout J, Peixe L,
Baquero F, Cantón R, Nordmann P: Dissemination of clonally
related Escherichia coli strains expressing extended-spectrum
beta-lactamase CTX-M-15. Emerg Infect Dis 2008, 14:195-200.

17. Nicolas-Chanoine MH, Blanco J, Leflon-Guibout V, Demarty R,
Alonso MP, Caniça MM, Park YJ, Lavigne JP, Pitout J, Johnson JR:
Intercontinental emergence of Escherichia coli clone O25:H4-
ST131 producing CTX-M-15. J Antimicrob Chemother 2008,
61:273-81.

18. Lau SH, Kaufmann ME, Livermore DM, Woodford N, Willshaw GA,
Cheasty T, Stamper K, Reddy S, Cheesbrough J, Bolton FJ, Fox AJ,
Upton M: UK epidemic Escherichia coli strains A-E, with CTX-
M-15 beta-lactamase, all belong to the international O25:H4-
ST131 clone. J Antimicrob Chemother 2008, 62:1241-4.

Page 3 of 4
(page number not for citation purposes)

F1000 Medicine Reports 2009, 1:84 http://F1000.com/Reports/Medicine/content/1/84

http://f1000medicine.com/article/id/1112090
http://f1000medicine.com/article/id/1112091
http://f1000medicine.com/article/id/1099488


19. Cagnacci S, Gualco L, Debbia E, Schito GC, Marchese A: European
emergence of ciprofloxacin-resistant Escherichia coli clonal
groups O25:H4-ST 131 and O15:K52:H1 causing community-
acquired uncomplicated cystitis. J Clin Microbiol 2008, 46:2605-
12.

20. Yumuk Z, Afacan G, Nicolas-Chanoine MH, Sotto A, Lavigne JP:
Turkey: a further country concerned by community-acquired
Escherichia coli clone O25-ST131 producing CTX-M-15.
J Antimicrob Chemother 2008, 62:284-8.

21. Literacka E, Bedenic B, Baraniak A, Fiett J, Tonkic M, Jajic-Bencic I,
Gniadkowski M: blaCTX-M genes in escherichia coli strains
from Croatian Hospitals are located in new (blaCTX-M-3a)
and widely spread (blaCTX-M-3a and blaCTX-M-15) genetic
structures. Antimicrob Agents Chemother 2009, 53:1630-5.

22. Suzuki S, Shibata N, Yamane K, Wachino J, Ito K, Arakawa Y: Change
in the prevalence of extended-spectrum-beta-lactamase-
producing Escherichia coli in Japan by clonal spread. J Antimicrob
Chemother 2009, 63:72-9.

23. Arpin C, Quentin C, Grobost F, Cambau E, Robert J, Dubois V,
Coulange L, André C; Scientific Committee of ONERBA: Nation-
wide survey of extended-spectrum {beta}-lactamase-produ-
cing Enterobacteriaceae in the French community setting.
J Antimicrob Chemother 2009, 63:1205-14.

24. Oteo J, Diestra K, Juan C, Bautista V, Novais A, Pérez-Vázquez M,
Moyá B, Miró E, Coque TM, Oliver A, Cantón R, Navarro F,
Campos J; Spanish Network in Infectious Pathology Project (REIPI):
Extended-spectrum beta-lactamase-producing Escherichia
coli in Spain belong to a large variety of multilocus sequence
typing types, including ST10 complex/A, ST23 complex/A
and ST131/B2. Int J Antimicrob Agents 2009, 34:173-6.

25. Rooney PJ, O'Leary MC, Loughrey AC, McCalmont M, Smyth B,
Donaghy P, Badri M, Woodford N, Karisik E, Livermore DM:
Nursing homes as a reservoir of extended-spectrum {beta}-
lactamase (ESBL)-producing ciprofloxacin-resistant Escher-
ichia coli. J Antimicrob Chemother 2009, 64:635-41.

26. Pomba C, da Fonseca JD, Baptista BC, Correia JD, Martinez-
Martinez L: Detection of the pandemic O25-ST131 human
virulent Escherichia coli CTX-M-15-producing clone harbor-
ing the qnrB2 and aac(6')-Ib-cr genes in a dog. Antimicrob Agents
Chemother 2009, 53:327-8.

27. Freeman JT, McBride SJ, Heffernan H, Bathgate T, Pope C, Ellis-
Pegler RB: Community-onset genitourinary tract infection due
to CTX-M-15-producing Escherichia coli among travelers to
the Indian subcontinent in New Zealand. Clin Infect Dis 2008,
47:689-92.

28. Laupland KB, Church DL, Vidakovich J, Mucenski M, Pitout JD:
Community-onset extended-spectrum beta-lactamase

(ESBL) producing Escherichia coli: importance of interna-
tional travel. J Infect 2008, 57:441-8.

29. Pitout JD, Campbell L, Church DL, Gregson DB, Laupland KB:
Molecular characteristics of travel-related extended-spec-
trum-beta-lactamase-producing Escherichia coli isolates from
the Calgary Health Region. Antimicrob Agents Chemother 2009,
53:2539-43.

Changes Clinical Practice
F1000 Factor 6.0 Must Read
Evaluated by Philippe Lagacé-Wiens 21 May 2009

30. Pitout JD, Gregson DB, Campbell L, Laupland KB: Molecular
characteristics of extended-spectrum-beta-lactamase-produ-
cing Escherichia coli isolates causing bacteremia in the
Calgary Health Region from 2000 to 2007: emergence of
clone ST131 as a cause of community-acquired infections.
Antimicrob Agents Chemother 2009, 53:2846-51.

31. Lau SH, Cheesborough J, Kaufmann ME, Woodford N, Dodgson AR,
Dodgson KJ, Bolton EJ, Fox AJ, Upton M: Rapid identification of
uropathogenic Escherichia coli of the O25:H4-ST131 clonal
lineage using the DiversiLab repetitive sequence-based PCR
system. Clin Microbiol Infect 2009, [Epub ahead of print].

32. Pitout JD, Campbell L, Church DL, Wang PW, Guttman DS,
Gregson DB: Using a commercial DiversiLab semiautomated
repetitive sequence-based PCR typing technique for identi-
fication of Escherichia coli clone ST131 producing CTX-M-15.
J Clin Microbiol 2009, 47:1212-5.

33. Clermont O, Dhanji H, Upton M, Gibreel T, Fox A, Boyd D,
Mulvey MR, Nordmann P, Ruppé E, Sarthou JL, Frank T, Vimont S,
Arlet G, Branger C, Woodford N, Denamur E: Rapid detection of
the O25b-ST131 clone of Escherichia coli encompassing the
CTX-M-15-producing strains. J Antimicrob Chemother 2009,
64:274-7.

34. Johnson JR, Menard M, Johnston B, Kuskowski MA, Nichol K,
Zhanel GG: Epidemic clonal groups of Escherichia coli as a
cause of antimicrobial-resistant urinary tract infections
in Canada, 2002 to 2004. Antimicrob Agents Chemother 2009,
53:2733-9.

35. Blanco M, Alonso MP, Nicolas-Chanoine MH, Dahbi G, Mora A,
Blanco JE, López C, Cortés P, Llagostera M, Leflon-Guibout V,
Puentes B, Mamani R, Herrera A, Coira MA, García-Garrote F,
Pita JM, Blanco J: Molecular epidemiology of Escherichia coli
producing extended-spectrum {beta}-lactamases in Lugo
(Spain): dissemination of clone O25b:H4-ST131 producing
CTX-M-15. J Antimicrob Chemother 2009, 63:1135-41.

Page 4 of 4
(page number not for citation purposes)

F1000 Medicine Reports 2009, 1:84 http://F1000.com/Reports/Medicine/content/1/84

http://f1000medicine.com/article/id/1160642

	Abstract
	Introduction and context
	Recent advances
	The CTX-M-β-lactamases and community onset infections
	Emergence of multilocus sequencing typing �clone O25:H4-ST131

	Implications for clinical practice
	Abbreviations
	Competing interests
	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 /CMYK
  /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 300
  /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 300
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


