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High rates of antimicrobial co-resistance among
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Altos porcentajes de corresistencia antimicrobiana
entre Enterobacteriaceae: análisis comparativo

entre aislamientos clínicos resistentes y sensibles
a las cefalosporinas de tercera generación

RESUMEN

En este estudio se ha comparado la corresistencia antimicrobiana de 3402 aislamientos clínicos de Enterobacteriaceae resistentes a las cefa-
losporinas de tercera generación (2569 productores de BLEE y 833 hiperproductores de AmpC) y 16.220 sensibles, con el fin de determinar
la repercusión de la resistencia a las cefalosporinas de tercera generación asociada a resistencia a otra clase de antimicrobianos. Las ente-
robacterias resistentes a las cefalosporinas de tercera generación, independientemente de su mecanismo de resistencia, fueron significativa-
mente más resistentes que las sensibles (p <0.001). Los porcentajes de corresistencia a ciprofloxacino, gentamicina, tobramicina y cotrimo-
xazol de los aislamientos resistentes fueron 51%, 39%, 53% y 51%, respectivamente; sin embargo, tales porcentajes en los aislamientos sen-

SUMMARY

We compared the antimicrobial co-resistance of 3,402 clinical isolates of Enterobacteriaceae resistant to third-generation cephalosporins
(2,569 ESBL-producing and 833 AmpC overproducing) with that of 16,220 susceptible isolates, in order to determine the impact of resistance
to third-generation cephalosporins on the likelihood of resistance to other antimicrobial classes. Enterobacteriaceae resistant to third-genera-
tion cephalosporins, independently of their mechanism of resistance, were significantly more resistant to other classes of antimicrobials than
susceptible isolates (p <0.001). Percentages of co-resistance to ciprofloxacin, gentamicin, tobramycin and trimethoprim-sulfamethoxazole of
resistant isolates were: 51%, 39%, 53% and 51%, respectively. However, among the susceptible isolates, percentages were 17%, 7%, 6% and
19%, respectively. Fosfomycin exhibited excellent in vitro activity against urinary isolates (92%), mainly against ESBL-producing organisms
(90%), and is a good alternative treatment of infections caused by multidrug resistant Enterobacteriaceae. Amikacin and imipenem were the
most active antimicrobials against all species tested.
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Resistance to third-generation cephalosporins among
Enterobacteriaceae is a cause of increasing concern world-
wide (1-5). The production of plasmid-mediated, extended-
spectrum beta-lactamases (ESBLs) and the derepressed pro-
duction of the chromosomal AmpC beta-lactamase are the
main mechanisms of resistance to beta-lactams among mem-
bers of the Enterobacteriaceae family. The ESBLs are en-
zymes capable of hydrolyzing penicillins, broad-spectrum
cephalosporins, including third and fourth-generation, and
aztreonam. They are not active against cephamycins and car-
bapenems, and are inhibited by beta-lactamase inhibitors
such as clavulanic acid. The AmpC-type beta-lactamases
hydrolyze third-generation cephalosporins but are not in-
hibited by clavulanic acid (4). Clinical failures have been re-
ported when third-generation cephalosporins are used to
treat infections caused by pathogens with these mecha-
nisms of resistance. In the case of ESBL producers, fail-
ures have been reported even when the microorganism
showed in vitro susceptibility to the cephalosporin used for
the treatment (6). Clinical failures have been described as
well when third-generation cephalosporins were used to
treat Enterobacter spp. and other AmpC producing Entero-
bacteriaceae due to the selection of stably derepressed mu-
tants that hyperproduce the AmpC-type beta-lactamases
(7-10).

The increased prevalence of ESBLs in certain microor-
ganisms and their spread into new hosts, as well as the dis-
semination of AmpC-overproducing strains, is modifying
the therapeutic choices, which are becoming seriously re-
duced (11). Furthermore, the plasmids bearing genes en-
coding ESBLs also frequently carry genes responsible for
the resistance to other families of antimicrobial agents,
such as aminoglycosides and cotrimoxazole (12), and a
marked association between resistance to fluoroquinolones
and ESBL-positive Enterobacteriaceae has also been de-
scribed (13-17). Most studies describing the co-resistance
of Enterobacteriaceae to different antimicrobial classes re-
ly on the description of outbreaks, or refer to particular
types of patients or clinical syndromes, or to the situation
in a specific ward, and thus provide biased information
(18-21). Data regarding antimicrobial co-resistance with-
out a previous selection is scarce, and reports including all

potentially useful non-beta-lactam antimicrobials for En-
terobacteriaceae resistant to third-generation cephalosporins
are lacking.

The aim of this study was to compare, in a non-select-
ed sample, the antimicrobial co-resistance of clinical iso-
lates of Enterobacteriaceae resistant to third-generation
cephalosporins (ESBL-positive and AmpC overproducers)
with that of susceptible isolates, in order to determine the
impact of resistance to third-generation cephalosporins on
the likelihood of resistance to other antimicrobial classes.

MATERIALS AND METHODS

Our institution is a 1800-bed tertiary university hospi-
tal serving a population of 750,000 people in Madrid. For
the purpose of this study, all clinical isolates of Entero-
bacteriaceae collected in our microbiology laboratory dur-
ing 2004 and 2006 were analyzed retrospectively.

Identification and antimicrobial susceptibility testing of
the isolates were performed by an automated microdilution
system using MicroScan Combo Neg 1S and Combo Urine
1S panels (Dade Behring, Sacramento, Calif.) following
the manufacturer’s guidelines. Antimicrobials tested were
ampicillin, ticarcillin, piperacillin, amoxicillin-clavulanate,
piperacillin-tazobactam, cefazolin, cefuroxime, cefoxitin, ce-
fotaxime, ciprofloxacin, gentamicin, tobramycin, amikacin,
trimethoprim-sulfamethoxazole, imipenem, meropenem, and
fosfomycin (only for urinary isolates). Breakpoints were ap-
plied following Clinical and Laboratory Standards Institu-
tion (CLSI) recommendations (22). Although CLSI break-
points for fosfomycin are only defined for Escherichia
coli, we used the same breakpoints for other Enterobac-
teriaceae (23). Confirmatory testing for the presence of
ESBLs was performed by the double-disk diffusion test
(24, 25). Susceptibility data were compared by using a chi-
square test (qualitative variables). A p value of ≤0.05 was
considered statistically significant.

RESULTS

A total of 19,622 clinical isolates of Enterobacteria-
ceae were studied and included E. coli (11,775 isolates),

sibles fueron 17%, 7%, 6% y 19%, respectivamente. La fosfomicina presentó una excelente actividad in vitro frente a los aislamientos urina-
rios (92%), principalmente frente a los microorganismos productores de BLEE (90%), y parece ser una buena opción para el tratamiento de
las infecciones causadas por enterobacterias multirresistentes. Amikacina e imipenem fueron los antimicrobianos más activos frente a todas
las especies probadas.
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Klebsiella pneumoniae (2345), Klebsiella oxytoca (818),
Proteus mirabilis (1831), Enterobacter cloacae (1231), En-
terobacter aerogenes (268), Citrobacter freundii (224), Mor-
ganella morganii (645) and Serratia marcescens (485).
Other enterobacteria species isolated in our laboratory over
the study period (a total of 1173, including 797 Salmonella
isolates) were not included in the analysis due to the low
numbers of the particular species). The origin of the iso-
lates was blood (2430 isolates, 12%), urine (13,637 iso-
lates, 69%) and other origins (3555 isolates, 19%). Among
these, 16,220 isolates (83%) were susceptible to third-gen-
eration cephalosporins, and 3402 (17%) were resistant and
comprised 2569 (76%) ESBL-producing strains, and 833
(24%) AmpC overproducers.

Enterobacteriaceae resistant to third-generation cepha-
losporins, independently of their mechanism of resistance,
were significantly more resistant to other classes of anti-
microbials than susceptible isolates (p <0.001) (Tables 1 and
2). About half of the ESBL-producing strains and one-third
of the AmpC-overproducing isolates were resistant to cipro-
floxacin, gentamicin, tobramycin and trimethoprim-sul-
famethoxazole (Table 2). Blood isolates resistant to third-
generation cephalosporins were significantly more resis-
tant to other antimicrobial classes than susceptible isolates
(p <0.001). Among the resistant isolates, 55%, 48%, 56%
and 55% were also resistant to ciprofloxacin, gentamicin,
tobramycin and trimethoprim-sulfamethoxazole, respective-
ly. However, among the susceptible isolates, these percent-
ages decreased to 18%, 7%, 6% and 29%, respectively
(p <0.001). Urinary isolates resistant to third-generation
cephalosporins were significantly more resistant to cipro-
floxacin (65% vs. 44%) and trimethoprim-sulfamethoxa-
zole (60% vs. 46%) than isolates from non-urinary samples
(p < 0.001). Fosfomycin exhibited good in vitro activity
against urinary isolates. It was active against 80% and 94%
of isolates resistant and susceptible to third-generation

Table 1. Comparative analysis of co-resistance between Enterobacteriaceae resistant and susceptible to third-generation
cephalosporins.

Antimicrobial agents
Resistant Susceptible

analyzeda % (No. isolates) % (No. isolates) p

Ciprofloxacin 51 1,734 17 2,792 <0.001
Gentamicin 39 1,323 7 1,152 <0.001
Tobramycin 53 1,802 6 1,050 <0.001
Amikacin 6 209 1 92 <0.001
Trimethoprim-sulfamethoxazole 51 1,735 19 3,097 <0.001
Imipenem 1 26 0 2 <0.001

cephalosporins, respectively. In addition, the activity of fos-
fomycin was superior against ESBL-producing strains (90%)
as compared to AmpC-overproducing strains (51%).

Table 3 shows the percentages of isolates susceptible to
the antimicrobial agents analyzed. Amikacin and imipenem
were the most active antimicrobials against all species tested.

DISCUSSION

This study demonstrates that in a non-selected sample
of Enterobacteriaceae recovered over a period of two years
in a general hospital, the isolates resistant to third genera-
tion cephalosporins are significantly more resistant to oth-
er classes of antimicrobials. Over the past 20 years a high
increase in the frequency of ESBL-producing Enterobac-
teriaceae as well as AmpC overproducers has been ob-
served (1, 3, 4). Their presence, associated with concomi-
tant resistance to other antibiotics, is a serious therapeutic
problem (1, 26) that requires alternative therapies. For a
number of years we have observed in our institution a high
prevalence of Enterobacteriaceae resistant to third-genera-
tion cephalosporins which prompted us to look for thera-

Table 2. Co-resistance of Enterobacteriaceae resistant to
third-generation cephalosporins: ESBL-producing strains
and AmpC overproducers.

% of isolates resistant to:

Antimicrobial agents ESBL-producing AmpC
analyzed strains overproducers

Ciprofloxacin 55 40
Gentamicin 38 42
Tobramycin 58 39
Amikacin 7 2
Trimethoprim-sulfamethoxazole 55 39
Imipenem 0 3
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AmpC beta-lactamase which is also associated with high-
er mortality rates (7).

Numerous studies have identified risk factors for noso-
comial colonization or infection by multiresistant pathogens
that include advanced age, underlying diseases and severi-
ty of illness, inter-institutional transfer of the patient, espe-
cially from a nursing home, prolonged hospitalization,
gastrointestinal surgery or transplantation, exposure to in-
vasive devices of all types, and exposure to antimicrobial
drugs, especially cephalosporins and fluoroquinolones (31,
32). Thus, in areas with a high incidence of Enterobac-
teriaceae resistant to third-generation cephalosporins, it is
necessary to identify the patients with severe infections who
should receive empirical treatment with an agent active

peutic alternatives. The results of this study confirmed high
rates of co-resistance with fluoroquinolones, trimethoprim-
sulfamethoxazole and aminoglycosides (with the excep-
tion of amikacin), which have important clinical implica-
tions since only amikacin and imipenem seem to be an ap-
propriate empirical alternative when a severe infection due
to a third-generation cephalosporin-resistant microorgan-
ism is suspected. Several studies have reported that inappro-
priate initial antimicrobial therapy for bacteremia caused
by ESBL-producing E. coli or K. pneumoniae is associat-
ed with a significant higher mortality rate than when initial
therapy involves an active agent (27-30), and treatment of
Enterobacter bacteremia with third-generation cephalo-
sporins may select for mutant strains that overproduce the

Table 3. Proportions of isolates susceptible to the antimicrobial agents analyzeda*.

% of isolates susceptible to:
Microorganism
and group No. isolates GEN TOB AMIK CIP SEXT IPM

E. coli
CTX-R** 1687 67 53 94 28 34 100
CTX-S*** 10,088 92 92 99 77 80 100

K. pneumoniae
CTX-R** 719 54 17 89 82 71 100
CTX-S*** 1,626 97 97 99 95 91 100

K. oxytoca
CTX-R** 147 38 40 95 69 49 100
CTX-S*** 671 98 99 100 95 93 100

P. mirabilis
CTX-R** 16 62 62 100 69 31 100
CTX-S*** 1815 90 94 99 88 61 100

E. cloacae
CTX-R** 410 57 54 98 61 64 97
CTX-S*** 821 99 99 100 99 97 100

E. aerogenes
CTX-R** 101 62 58 95 86 93 94
CTX-S*** 167 97 97 100 100 99 100

C. freundii
CTX-R** 39 72 82 100 69 87 100
CTX-S*** 185 94 96 99 94 89 100

M. morgannii
CTX-R** 234 54 73 99 37 29 100
CTX-S*** 411 82 93 100 84 68 100

S. marcescens
CTX-R** 49 71 60 98 92 96 100
CTX-S*** 436 99 89 99 92 98 100

*GEN: gentamicin; TOB: tobramycin, AMK: amikacin; CIP: ciprofloxacin; SXT: trimethoprim-sulfamethoxazole; IPM: imipenem.
**CTX-R: indicates resistance to third-generation cephalosporins, independent of the resistance mechanism.
***CTX-S: indicates susceptibility to third-generation cephalosporins.
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against these organisms, and it would be prudent to con-
sider a carbapenem as the initial therapy. Concerning the
treatment of urinary tract infections, our study shows high
rates of resistance to fluoroquinolones and to trimetho-
prim-sulfamethoxazole. Fosfomycin exhibits excellent in
vitro activity against Enterobacteriaceae resistant to third-
generation cephalosporins, mainly against ESBL-produc-
ing organisms, and is a good option to consider for the
treatment of infections caused by multidrug-resistant En-
terobacteriaceae. After many years of fosfomycin use, it
continues to be active against the most common uropathogens
(23, 33, 34).

In summary, the present high incidence of Enterobac-
teriaceae resistant to third-generation cephalosporins asso-
ciated with high rates of resistance to fluoroquinolones,
aminoglycosides and trimethoprim-sulfamethoxazole lim-
its the alternatives for the empirical treatment of infections
caused by these microorganisms, and suggests that it is
necessary to implement infection control measures in order
to limit the spread of ESBLs and other forms of resistance
in Enterobacteriaceae.

Correspondence: Emilia Cercenado, Servicio de Microbiología,
Hospital General Universitario Gregorio Marañón, C/ Dr. Esquerdo nº 46,
28007 Madrid. Tel.: +34-91-586-8459; Fax: +34-91-504-4906. E-mail:
ecercenado@terra.es

REFERENCES
1. Álvarez, M., Tran, J.H., Chow, N., Jacoby, G.A. Epidemiology of

conjugative plasmid-mediated AmpC beta-lactamases in the United

States. Antimicrob Agents Chemother 2004; 48: 533-537.
2. Bradford, P.A. Extended-spectrum β-lactamases in the 21st century:

Characterization, epidemiology, and detection of this important re-

sistance threat. Clin Microbiol Rev 2001; 14: 933-951.
3. Paterson, D.L. Resistance in Gram-negative bacteria: Enterobac-

teriaceae. Am J Infect Contr 2006; 34: S20-S28.
4. Paterson, D.L., Bonomo, R.A. Extended-spectrum β-lactamases: A

clinical update. Clin Microbiol Rev 2005; 18: 657-686.
5. Philippon, A., Arlet, G., Jacoby G.A. Plasmid-determined AmpC-

type β-lactamases. Antimicrob Agents Chemother 2002; 46: 1-11.
6. Zanetti,G., Bally, F., Greub, G. Cefepime versus imipenem-cilastatin

for treatment of nosocomial pneumonia in intensive care unit pa-

tients: A multicenter, evaluator-blind, prospective, randomized study.

Antimicrob Agents Chemother 2003; 47: 3442-3447.
7. Bouza, E., Cercenado, E. Klebsiella and Enterobacter: Antibiotic re-

sistance and treatment implications. Semin Respir Infect 2002; 17:
215-230.

8. Chow, J.W., Fine, M.J., Shlaes, D.M. et al. Enterobacter bacteremia:

Clinical features and emergence of antibiotic resistance during ther-

apy. Ann Intern Med 1991; 115: 585-590.
9. Cosgrove, S.E., Kaye, K.S., Eliopoulos, G.M., Carmeli, Y. Health and

economic outcomes of the emergence of third-generation cephalo-

sporin resistance in Enterobacter species. Arch Intern Med 2002;
162: 185-190.

10. Kaye, K.S., Harris, S.A., Eliopoulos, G.M., Carmeli, Y. Risk factors
for emergence of resistance to broad-spectrum cephalosporins among
Enterobacter spp. Antimicrob Agents Chemother 2001; 45: 2628-
2630.

11. Helfand, M.S., Bonomo, R.A. Current challenges in antimicrobial
chemotherapy: The impact of extended-spectrum β-lactamases and
metallo-lactamases on the treatment of resistant Gram-negative
pathogens. Curr Opin Pharmacol 2005; 5: 452-458.

12. Schwaber, M.J., Navon-Venezia, S., Carmeli, Y. High level of an-
timicrobial coresistance among extended-spectrum β-lactamase-pro-
ducing Enterobacteriaceae. Antimicrob Agents Chemother 2005; 49:
2137-2139.

13. Brise, S., Milatovic, D., Fluit, A.C., Verhoef, J., Schitz, F.J. Epidem-
iology of quinolone resistance of Klebsiella pneumoniae and Kleb-
siella oxytoca in Europe. Eur J Clin Microbiol Infect Dis 2000; 19:
64-68.

14. Jacoby, G.A., Chow, N., Waites, K.B. Prevalence of plasmid-mediat-
ed quinolone resistance. Antimicrob Agents Chemother 2003; 47:
559-562.

15. Mammeri, H., Van de Loo, M., Poirel, L., Martínez-Martínez, L.,
Nordmann, P. Emergence of plasmid-mediated quinolone resistance
in Escherichia coli in Europe. Antimicrob Agents Chemother 2005;
49: 71-76.

16. Paterson, D.L., Mulazimoglu, L., Casellas, J.M. et al. Epidemiology
of ciprofloxacin resistance and its relationship to extended-spectrum
beta-lactamase production in Klebsiella pneumoniae isolates caus-
ing bacteremia. Clin Infect Dis 2000; 30: 473-478.

17. Wang, M., Sahm, D.F., Jacoby, G.A., Hooper, D.C. Emerging medi-
ated quinolone resistance associated with the qnr gene in Klebsiella
plasmid-pneumoniae clinical isolates in the United States. Anti-
microb Agents Chemother 2004; 48: 1295-1299.

18. Brun-Buisson, C., Legrand, P., Philippon, A. et al. Transferable en-
zymatic resistance to third-generation cephalosporins during noso-
comial outbreak of multiresistant Klebsiella pneumoniae. Lancet
1987; ii: 302-306.

19. Livermore, D.M., Yuan, M. Antibiotic resistance and production of
extended-spectrum beta-lactamases amongst Klebsiella spp. from in-
tensive care units in Europe. J Antimicrob Chemother 1996; 38: 409-
424.

20. Naumovski, L., Quinn, J.P., Miyashiro, D. et al. Outbreak of cef-
tazidime resistance due to a novel extended-spectrum beta-lactamase
in isolates from cancer patients. Antimicrob Agents Chemother
1992; 36: 1991-1996.

21. Urban, C., Meyer, K.S., Mariano, N. et al. Identification of TEM-26
beta-lactamase responsible for a major outbreak of ceftazidime-re-
sistant Klebsiella pneumoniae. Antimicrob Agents Chemother 1994;
38: 392-395.

22. CLSI. Performance standards for antimicrobial susceptibility testing
16th informational supplement. Approved standard M100-S16.
Clinical and Laboratory Standards Institute, Wayne, Pa 2006.

23. De Cueto, M., López, L., Hernández, J.R., Morillo, C., Pascual, A. In
vitro activity of fosfomycin against extended-spectrum-beta-lacta-
mase-producing Escherichia coli and Klebsiella pneumoniae:
Comparison of susceptibility testing procedures. Antimicrob Agents
Chemother 2006; 50: 368-370.

24. Brown, D.F., Andrews, J., King, A., MacGowan, A.P. Detection of
extended-spectrum beta-lactamases with E-test and double-disc po-
tentiation methods. J Antimicrob Chemother 2000; 46: 327-328. 



2007; Vol. 20 (Nº 2) Antimicrobial co-resistance of Enterobacteriaceae to third-generation cephalosporins 221

25. Jarlier, V., Nicolas, M.H., Fournier, G., Philippon, A. Extended
broad-spectrum β-lactamases conferring transferable resistance to
newer β-lactam agents in Enterobacteriaceae: Hospital prevalence
and susceptibility patterns. Rev Infect Dis 1988; 10: 867-878.

26. Spanu, T., Luzzaro, F., Perilli, M. et al., The Italian ESBL Study
Group. Occurrence of extended-spectrum β-lactamases in members
of the family Enterobacteriaceae in Italy: Implications for resistance
to β-lactams and other antimicrobial drugs. Antimicrob Agents
Chemother 2002; 46: 196-202.

27. Du, B., Long, Y., Liu, H. Extended-spectrum beta-lactamase-pro-
ducing Escherichia coli and Klebsiella pneumoniae bloodstream in-
fection: Risk factors and clinical outcome. Intensive Care Med 2002;
28: 1718-1723.

28. Jett, B.D., Ritchie, D.J., Reichley, R., Bailey, T.C., Sahm, D.F. In vit-
ro activities of various beta-lactam antimicrobial agents against clin-
ical isolates of Escherichia coli and Klebsiella spp. resistant to oxy-
imino cephalosporins. Antimicrob Agents Chemother 1995; 39:
1187-1190.

29. Paterson, D.L, Ko, W.C., Von Gottberg, A. Antibiotic therapy for
Klebsiella pneumoniae bacteremia: Implications of production of ex-
tended-spectrum beta-lactamases. Clin Infect Dis 2004; 39: 31-37.

30. Thomson, K.S, Moland, E.S. Cefepime, piperacillin-tazobactam, and

the inoculum effect in tests with extended-spectrum beta-lactamase-

producing Enterobacteriaceae. Antimicrob Agents Chemother 2001;

45: 3548-3554.

31. Rodríguez-Baño, J., Navarro, M.D., Romero, L. et al. Epidemiology

and clinical features of infections caused by extended-spectrum beta-

lactamases producing Escherichia coli in nonhospitalized patients.

J Clin Microbiol 2004; 42: 1089-1094.

32. Safdar, N., Maki, D.G. The commonality of risk factors for noso-

comial colonization and infection with antimicrobial-resistant Sta-

phylococcus aureus, enterococcus, gram-negative bacilli, Clos-

tridium difficile, and Candida. Ann Intern Med 2002; 136: 834-

844.

33. Andreu, A., Alos, J.I., Gobernado, M. et al. Etiology and antimicro-

bial susceptibility among uropathogens causing community acquired

lower urinary tract infections: A nationwide surveillance study. En-

ferm Infecc Microbiol Clin 2005; 23: 1-3.

34. Ungheri, D., Albini, E., Belluco, G. In vitro susceptibility of quino-

lone resistant clinical isolates of Escherichia coli to fosfomycin tro-

metamol. J Chemother 2002; 14: 237-240.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


