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A M E N D E D A B S T R A C T ® In the at.)s.e.nce of.rapld diagnostic results, local data on the fr.equency .Of DETHITEN®S and * Modest increases in resistances were also detected among £ aeruginosa, Table 3. Longitudinal variability in the frequency of ESBL phenotypes among E. coli,
susceptibility profiles of these pathogens are often used to guide empiric antimicrobial therapy. Klebsiella Spp. and Enterobacter spp. in Europe, Turkey and Israel (1997 - 2006)

o | o | Regional surveillance data is also helpful in determining resistance rates among common especially with imipenem (range 13.4 to 16.1%) and levofloxacin (21.2 to
Objectives: To present a 10-year summary of bacterial pathogens (prevalence and antimicrobial bacterial pathogens on a larger scale. Numerous studies have documented significant differences 28.6%: Table 2). % ESBL phenotype by year®
susceptibility [S] trends; SENTRY Antimicrobial Surveillance Program) recovered from in pathogen occurrence and rates of antimicrobial resistance between countries and continents, ’ Organism/antimicrobial agent 1997-1999 2000-2002 2004-2006
European patients hospitalized with pneumonia (HAP). The emergence of resistance (R) necessitating careful consideration of surveillance information in the preparation of therapeutic D _ _ _ _ E. coli (no. tested) (177) (390) (279)
among pathogens responsible for HAP is changing approaches to empiric therapy, with guidelines. Table 1. Changes occurring in the ranking of common hospital-acquired pneumonia Aztreonam 5.6 7.4 10.4
increasing dependence on carbapenems (CARB), fluoroquinolones (FQ), and beta-lactamase pathogens in Europe, Turkey and Israel (SENTRY Program; 1997 - 2006). geE?Zidime 2-2 g-i g-;
. _ . . o . _ . . . ertriaxone . . .
inhibitor combinations. The SENTRY Antimicrobial Surveillance Program has monitored regional trends in pathogen Ranking of species/groups by designated intervals (no tested) Kiebsiella spp. (no. tested) (206) (469) (277)
Vi e Nl PSP . 1 ” . occurrence and susceptibility profiles since 1997. In this investigation, we review data from Overall ranking of pathogens (total tested; %) 1997-1999 2000-2002 2004-2006 Aztreonam 16.0 21.5 30.7
ethods: Non-duplicate, clinically-significant pneumonia isolates (10,780) were collecte Europe, Turkey and Israel during the first 10 years of the SENTRY Program (1997 - 2006) to 1 S. aureus (2,442; 22.7) 2 (526) 1 (1.240) 1676 Ceftazidime 13.6 19.4 27.1
from .2.5 medlcal centerslln Europe participating |n. thg SENTRY Program frc?m 1997-2006. characterize regional trends in bacterial occurrence and susceptibility profiles among the 2 P eamiess REGT 22 - 2,258 2 50 Ceftriaxone 16.0 21.3 30.7
|dentifications were confirmed by the central monitoring laboratory and all isolates were S common causes of pneumonia in hospitalized patients. ST A ’ Enterobacter spp. (no. tested) (196) (372) (177)
tested using CLSI methods and interpretive criteria (M100-S17) against commonly used = K/ebs’.e”a REE glevg, gleee), < (er7) Cefepime 9.7° 9.4° 12.6°
antimicrobial agents used for the empiric or directed therapy of HAP. 4. E. coli (846; 7.8) 50177) 4 (390) 3 (279) a. ESBL rates based upon CLSI recommendations (M100-S17) with MIC values >2 mg/L.
M AT E R I A L S A N D M E T H O D S 5. Enterobacter spp. (745; 6.9) 4 (196) 5 (372) 5(177) b. ESBL rates based upon cefepime MIC values >4 mg/L.
Results: Ranking European HAP pathogens between the years 1997-2006 included S. 6. Acinetobacter spp. (566; 5.3) 6 (139) 6(292) 6 (139)
aureus (SA) > P, aeruginosa (PSA) > Klebsiella spp. (KSP) > E. coli (EC) > Enterobacter (ESP) Bacterial Strain Collection. A total of 10,780 non-duplicate consecutive clinical isolates were 7. Serratia spp. (309; 2.9) 71 7(134) 7-8(84)
> Acinetobacter. (ASP) > Serratia spp. > S. maltc.Jphi.lia. MRSA rates have remained essgntially submitted from >25 medical centers each year located in Europe, Turkey and Israel as part of 8. S. maltophilia (284; 2.6) 8 (76) 8 (124) 7-8 (84) C 0 N C L U S | 0 N S
unchanged dgrlng the study, although dramatlc.dlfferer.u.:es were noted between nations. the international SENTRY Program (1997 - 2006). All isolates were collected from lower
R-emergence is most notable among Gram-negative bacilli, especially ASF, where R increases respiratory tract sites and determined to be significant by local criteria as the probable cause , S , , , ,
have been seen in all sampling periods for CARB, cephalosporins, FQ and aminoglycosides. of pneumonia. The distribution of ranking species (number of strains; % of total) for three Table 2. Resistance (R) profiles among key pathogens causing nosocomial pneumonia e The SENTRY Program has documented changing
Modest increases in R have also been detected with PSA (imipenem [IPM], FQ), KSP surveved intervals (1997-1999. 2000-2002. and 2004-2008) is included as Table 1 from patients hospitalized in Europe, Turkey and Israel (1997 - 2006). o er . . .
(ceftazidime [CAZ], FQ, amikacin [AMK]), EC (FQ), and ESP (CAZ, FQ). ESBL-phenotype y ( ’ ’ ) 19971999 7000-2002 — susceptibility profiles among pneumonia pathogens within
rates for KSP have more than dOUbleC_l (>27%) since the §tart of the Program and are also Susceptibility Test Methods. All strains were tested by the reference broth microdilution method Organism (no. tested/ European med|Ca| centers for 1 O yeal’S-
of concern among EC (9.7%). IPM-R isolates are sporadically detected among KSP and in Mueller-Hinton broth against a variety of antimicrobial agents representing the most common antimicrobial agent) MIC,, %R MIG,, %R MIG, %R
ESF, usually due to the presence of metallo-carbapenemases (VIM-1; ltaly, Greece and classes and examples of drugs used in the empiric or directed treatment of the indicated S. aureus (2,442) (526) (1,240) (676) , , _ ,
Turkey). pathogen. Interpretation of MIC results was in accordance with Clinical and Laboratory Standards grﬁﬁg;ycin 8:2 2;:2 8:2 22:2 00_'255 gg:g ¢ Durmg this monitored mterval, changes have been noted
% Inhibited at CLSI Breakpoints Institute (CLSI) criteria. Enterobacteriaceae with elevated MIC values (> 2 mg/L) for ceftazidime Clindamycin 0.12 34.4 <0.06 25.7 0.12 20.4 with declining susceptibilities among Wldely used classes
Organism (R pattern) 1997-1999 2000-2002 2004-2006 and/or ceftriaxone and/or aztreonam were considered as extended-spectrum B-lactamase- Gentamicin =<2 25.7 =2 23.9 =2 14.3 : : : :
S a“ﬁgfhgfiﬁi;nz_;“(‘ﬁ)RSA) s 06 a3 producing phenotypes. Quality control (QC) strains utilized included Escherichia coli ATCC aferggfi’gac'” 0'225 400'01 0é5 400'06 0é5 404'00 mCIUdmg the Cephalosporlns (Enterobacterlaceae),
P. aeruginosa (PSA: 2.367) 2592|2 and 3521:, PéigquginOSf ,Z\TCC 27853 and S. aureus ATCC 29213 among others; all QC Vancomycin | 0.0 | 0.0 . 0.0 Carbapenems (P aeruginosa), and f|uor0quino|ones
IPM-NS® 23.6 25.1 29.3 results were within specified ranges. p : 5 367 579 1 935 560 : :
coz7 152 o1 10: gerugingsa, [2.367) , (SR L (Enterobacteriaceae and P. aeruginosa).
AMKR e oo gh Cefepime 4 9.4 4 12.6 4 10.9
Kiebsiolia spp. (KSP: 952) ' ' ' R E S U LT S Piperacillin/tazobactam 4 13.6 8 17.9 8 20.5
PM-NS® 0.0 0.0 0.4 P Ly /N R  Marked declines in susceptibilities to all tested agents
CAZ-R 10.2 (13.6)° 12.4 (19.4)° 17.0 (27.1)° _ _ _ . ' : ' . . .
LEV-R 2.4 2.3 12.6 e Pneumonia pathogens (10,780 isolates) recovered from European patients Levofloxacin 0> 212 1 291 1 28.6 were noted with Acinetobacter spp., especially so for
AMK-R 1.0 2.6 5.4 : : Klebsiella spp. (952) (206) (469) 277)
E. coli (EC: 846) between the years 1997-2006 included S. aureus (22.7%) > P aeruginosa Ceftriaxone <0.25 7.8 (16.0)° <0.25 7.0 (21.3) <0.25 16.2 (30.7)° carbapenems.
Eé\i:% 1.74 (8.8) 3.17(2.2) 3.? 7(99.7) (22.0%) > Klebsiella spp. (8.8%) > E. coli (71.8%) > Enterobacter (6.9%) > Ceftazidime <1 10.2(13.6)° <1 12.4(19.4) <1 17.0(27.1)°
- : : : : : " ] Cefepime <0.12 4.4 <0.12 3.6 <0.12 8.7
Enterobacter spp. (ESP; 745) Acinetobacter (5.3%) > Serratia spp. (2.9%) > S. maltophilia (2.6%; Table 1). Piperacillin/tazobactam 2 5.8 2 9.4 4 16.6 . . . . .
IPM-NS® 0.5 0.3 1.1 imipenem 025 00 <012 00 <012 00 ¢ Changing patient demographics, antimicrobial usage and
CAZ-R 21.9 24.5 30.7 ] ] Amikacin 2 1.0 1 26 2 54 oo . . . .
VR 7 7.8 17.0 e A trend towards increasing prevalence of S. aureus was apparent between ot 95 o4 05 23 05 196 recognition of resistance genotypes with highly mobile
Acmelil;?ﬁ?ﬁtse! (ASP; 566) 333 209 475 intervals, along with a decrease in P aeruginosa prevalence (I'able 1) E. coli (846) (177) (390) (279) gene“c elements (CIaSS 1 |ntegrons) W|th|n hcsprtal
) ' ' ' Ampicillin >16 52.5 >16 52.6 >16 58.1
VR 102 17 8.3 | | Ceftriaxone <025 1145 <025 26(547 <025 72077 environments have altered antibiograms, resulting in
AMK-R 45.9 531 62.2 e Qver all years of the study MRSA rates have increased slightly (Table 2); Ceftazidime <1 1.7(6.8° <1 31(8.2P <1 3697 _ _ ’ _
a. NS = non-susceptible. marked differences were also noted between nations (Turkey [67.9%] > United cefepime 01217 012 2 012 99 continued resistance emergence among the cited
b.  Number in parentheses reflects the ESBL-phenotype rate (MIC values >=2 mg/L). _ _ Piperacillin/tazobactam 1 1.1 2 4.4 2 6.1
Kingdom [59.4%] > Iltaly [40.0%] > France [33.8%] > Spain [25.7 %] > Germany 'IAr\nipkene.m 0.225 8.8 soé12 8'2 0.225 8.2 pathogens.
: . i . MmiKacin . . .
Concllusmns. Thg S.I.ENTRY.Progrlarr) has documente.d emerging HAP pathogens gnd | [14.3%]; data not shown). Levofloxacin 05 40 05 - 4 05 17 9
changing susceptibility profiles within European medical canters for 10 years. During this Enterobacter spp. (745) (196) 372) 477) _ _ _ o o
timle ’ ddramlf tic Chﬁ nlges have (t;zeen ngted with decl[gi\:w%)SgAn;éw %Pvéi:f y UST:%C(E;STGTDS A e Substantial increases in resistance were detected among Enterobacteriaceae Coftazidime A 219 < 245 <4 307 * Longitudinal comparisons of susceptibility data are critical
including the cephalosporins (Enterobacteriaceae : , an , . . . _ ’ Cefepime <0.12 2.0 (9.7 <0.12 0.3 (9.4)° <0.12 1.7 (12.6)° : o : :
and ASP); marked declines in S to all tested agents were noted with ASP. Changing patient espeCIaIIy for K{ebSlella SPP. (Ceftaz.ldlme. [1 0.2-17.1 %], levofloxacin [24- Piperacillin/tazobactam 2 5 1 2 10.2 4 10_? |n the deV6|Opment Of gOOd preSCrIblng praCtICeS and IN
demographics, antimicrobial usage and recognition of R genotypes with highly mobile 12.6%], amikacin [1.0-5.4%]), E. coli (ceftriaxone [1.1-7.2%], levofloxacin [4.0- Znn'ﬁf:cei? 0é5 g'g 0é5 ?'g 0é5 21; Identlfylng apprOprlate Interventions for infection control
genetic elements (class 1 integrons) within hospital environments have altered antibiograms, 17.9%]), and for Enterobacter spp. (ceftazidime [21.9-30.7 %], levofloxacin Levofloxacin <0.5 7.1 <0.5 7.8 <0.5 17.0 and public health policy efforts
resulting in continued R emergence among HAP pathogens. [7.1-17.0%]; Table 2). Acinetobacter spp. (566) (135) (292) (139) '
Ampicillin/sulbactam - - - - 16 47.5
*Updated to reflect changes in the number of tested isolates. ESBL-bhenot es for Klebsiell N than doubled (16.0 t ge?az_idime 186 22-573 >1166 ig-g >1166 22-;
. Pi illin/tazobact 32 42.2 64 58.1 64 69.1
30.7%) since the start of the SENTRY Program and are also of concern among Ir;,ﬁ’;;i‘,‘;;” FeoRaTHEm ] o5 9 >1 16.4 >4 43.9 SELECTED REFERENCES
I N T R 0 D U C T I 0 N E. coli (68 to 104%) and Enterobacter SPP. (94 to 126%, Tables 2 and 3) ﬁgi;(ellg)i(r; o 342 jgg >>342 g?; >>342 ggg 1 I?,I;Q;;a; ;On:all_gsglrjl:,;% ritl?ﬂnfoaor?;l;St{;\l;at;(emp?pz).c IT_eSrrormance standards for antimicrobial susceptibility testing, 17th
_ _ _ _ Serratia spp. (309) (91) (134) (84) 2. Clinical and Laboratory Standards Institute. (é006). Methods for dilution antimicrobial susceptibility tests for bacteria that grow
. ‘ % of . . et Frat i e (Carbapenem-resistant isolates are sporadically detected among Klebsiella Ceftriaxone <025 6.6 <025 6.7 <025 2.4 aerobically. Document M7-A7. Wayne, PA: CLSI.
Pneumonia accounts for nearly 15% of all hospltal—assoc:|ated infections and ranks first in the Ceftazidime <1 3.3 <1 4.5 <1 1.2 3. Flanders SA, Collard HR, Saint S (2006). Nosocomial pneumonia: State of the science. Am J Infect Control 34: 84-93.
intensive care units, where it is often associated with high fatality rates. Early recognition of SPP.- and Enterobacter SpPP-, usually caused by the presence of metallo- Cefepime <0.12 0.0 <0.12 25 9 <0.12 1.2 4. Fluit AC, _Sc.hmitz FJ., Jones ME,.Acar J, Gupta R, Verhoef J (199.9)..Antir.nicrobiall resistance among community—acqgir.ed
disease and prompt empiric antimicrobial therapy are cornerstones of patient management to carbapenemases (VIM-1 enzymes; ltaly, Greece and Turkey). Piperacillin/tazobactam 1 4.4 2 2.2 2 4.8 5”532"72}3'75;252 'I'; §U:05%e1ggst results from the SENTRY antimicrobial surveillance program 1997. SENTRY Participants
minimize morbidity and mortality. Increasingly, resistance among the commonly occurring Knn'ﬁf:cei? 0é5 g'g 0é5 g'g 0é5 ?'g 5. Fluit AC, Verhoef J, Schmitz FJ (2002). Antimicrobial resistance among isolates cultured from patients hospitalized with lower
. . . . : . , - : - i infection in E .Int J Infect Dis 6: 144-146.
pathoggns including Staphylc?coccus ?ureus (oxacillin resistance), Pseudomonas aeruginosa ¢ Resistance emergence was most notable among Acinetobacter spp., where Levofloxacin <0.5 1.1 0.12 6.0 =0.5 1.2 6. fﬁﬁeﬁaﬁfﬁ% tsrr?g:rlr/]xe %'Sgk'%”éﬁa r\7/,t LiunLeZ(ftJoﬁannes RS (2005). Epidemiology and outcomes of health-care-associated
and AC{netobacter spp..(multldrug reS|Stance), and eXter.]deC.l'SpeCtrum Q-Iactamase-(I?SBL) increases were Observed in a” Sampling periOdS fOF imipenem (range 1 64 to a. Percent resistant was based upon CLSI recommended breakpoints (M100-S17); - = not tested. pneumonia: results from a large US database of culture-positive pneumonia. Chest 128: 3854-3862.
producmg Enterobacteriaceae, has been reported foIIowmg increased reliance upon third- and ; - ) . . ’ . . b. ESBL rates based upon CLSI recommendations (M100-S17) with MIC values >2 mg/L. 7. Piaz.za O, Iasiellg A, Papaianni C De BObeﬂis E, Servillo G, Rossang F, Tufano R (.2005). Incidence of antimicrobial-resistant
fourth-generation cephalosporins, B-lactam/B-lactamase inhibitor combinations, carbapenems 43.9%), ceftazidime (26.7 to 46.8%), levofloxacin (45.2 to 68.3%) and amikacin c. ESBL rates based upon cefepime MIC values >4 mg/L. o ‘F’g::i'fg;’3isf’z%%g;?\c,’vgfl3\‘jvri';‘;”;)ae'r’:ge‘i'fi’c;e;”t}:gogjZI;;r;’fg’::';?;’)’azgj {\ﬁigi‘taﬁ?z‘r’eﬁgﬁ onts with community-aoquired
and quoroquinoIones. (452 to 683%, Table 2) d. Documented metallo-G-lactamase (VIM-1). pneumonia: Results from the CAPO international cohort study. Semin Respir Crit Care Med 26: 543-552.
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