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ABSTRACT

Background: To evaluate the frequency of occurrence and antimicrobial susceptibility (S) of pathogens
causing bloodstream infection (BSI) in Europe.

Methods: The first 20 unique and clinical relevant BSI isolates from 42 medical centers (10-31/year)
were sent to a monitor each month. The isolates were tested for S (>30 antimicrobials) by broth
microdilution methods and results interpreted according to the 2006 CLSI M100-S16 document.
Selected resistance (R) mechanisms were characterized.

Results: 42,411 isolates (51.6% Gram-negative bacilli [GNB]) were processed. The rank order for
all years was (no. of isolates/%of total): E. coli (9,586/22.7%) > S. aureus (8,354/19.7%) > coagulase-
negative staphylococci (5,638/13.3%) > Enterococcus spp. (3,203/7.6%) > Klebsiella spp. (3,099/7.3%)

Program were: OXA R S. aureus, ESBL-producing ENT, multi-drug resistant PSA and ACB, and MBL-
producing ENT and PSA.
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RESULTS

E. coli was the most frequently isolated pathogen from BSI in the European medical
centers evaluated, followed by S. aureus, CoNS, Enterococcus spp. and Klebsiella spp.
These five pathogens accounted for >70% of bacterial strains isolated (Table 1). The
frequency of occurrence remained very stable during the study period (data not shown).

Among E. coli, the highest rate of resistance among shown agents was observed for
levofloxacin (9.9%), while 4.8% of strains showed an ESBL phenotype (Table 2). Two
iIsolates with reduced susceptibility to imipenem (MIC, 8 mg/L) originated from Israel.

Only 69.1% of Enterobacter spp. strains were susceptible to ceftazidime (Table 2). In
contrast, cefepime was highly active against this pathogen (only 2.0% resistance).
Enterobacter spp. isolates with decreased susceptibility to imipenem (MIC > 8 mg/L)
were detected in France, Belgium, Germany, Greece, Italy, Israel and Turkey.

An ESBL phenotype was observed in 9.5% of P mirabilis, while 13.4% of strains showed
resistance to gentamicin (Table 2).

P aeruginosa showed high rates of resistance to most antimicrobials tested, mainly
levofloxacin (26.4%), gentamicin (25.4%) and ceftazidime (19.5%). Cefepime (13.2%
resistance) and imipenem (12.1% resistance) showed similar in vitro activity; while
amikacin (87.9% susceptible) and polymyxin B (99.2% susceptibility) were the most
active compounds against this pathogen (Table 2). Metallo-B-lactamase producing P

4 mg/L) and no fully resistant (MIC > 8 mg/L) strains being detected (Table 3).
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e Among S. pneumoniae isolated from BSI, 74.5% of strains were susceptible to penicillin
(12.5% resistant), while cefepime (97.7% susceptible) and ceftriaxone (95.5% susceptible)
showed near identical in vitro activity. The resistance rate to levofloxacin was only 0.3%
(Table 3).

e Metallo-B-lactamase (VIM and IMP types) producing Enterobacteriaceae strains were
detected in Germany, Greece, ltaly, Spain and Turkey (Table 4).

Table 4. Metallo-B-lactamase producing Enterobacteriaceae strains isolated from BSI in European

Medical Centers (SENTRY Program, 1997-2005).
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centers and antimicrobial drug development. The SENTRY
Program has contributed substantially to the detection
of resistance mechanisms emerging in European medical

MATERIALS AND METHODS

Table 3.

Activity of antimicrobial agents tested against Gram-positive cocci.

Study Design. Participant medical centers are requested to send the first 20 unique and clinically relevant

BSI isolates to a monitoring center (JMI Laboratories, North Liberty, IA, USA) each month. Forty-two Organism/antimicrobial agents %susceptible/ Organism/antimicrobial agents %susceptible/ Organism/antimicrobial agents %susceptible/ centers
medical centers have participated in the program, with the number of centers varying from 10 to 31 each (no. tested) MIC,,  MIC,, Range resistant® (no. tested) MIC,, MIC,, Range resistant® (no. tested) MIC,, MIC,, Range resistant® -
year. Staphylococcus aureus (8,354) Enterococcus spp. (3,203) Viridans group streptococci (899)
8"?0","” 2-5 ?g ig-fg‘>f6 77(; -j // 2283-;, Ampicillin <  >16  <2->16 77.3/22.7 Penicillin 006 2  <0.016->4 69.8/7.2
Bacterial isolates. A total of 42,411 isolates from BSI were processed during the study period. All isolates E@;ﬁg‘[‘neycm 05 >>8 Qo:oe-is 66.2 /317 Gentamicin (High level) <500  >1000 <500->1000  67.3/32.7 Cefepime 0.24 1 <0.06->16 90.3/4.5
were identified by the participant laboratories and confirmed by the monitoring facility by biochemical Clindamycin 012 >8  <0.06->8 81.3/18.4 VSIEE eI <2 2 =2->16 WEIEL SRR SUZs 4 Sleseien S5/ eS S E L E C T E D R E F E R E N C E S
’ Trimethoprim/sulfamethoxazole <0.5 <05 <0.5->2 98.1/1.9 Quinupristin/dalfopristin >2 >2 <0.06->2 22.5/65.3 Tetracycline <2 >8 <2->8 66.4 / 31.7
Quinupristin/dalfopristin 0.25 05 <0.25->8 99.0/0.6 Linezolid 2 2 <0.06-4 99.6/0.0 Levofloxacin 1 1 <0.03->4 98.3/1.2 Biedenbach DJ, Moet GJ, Jones RN (2004). Occurrence and antimicrobial resistance pattern comparisons among
Susceptibility testing. The isolates were susceptibility tested by Clinical and Laboratory Standards Institute Linezolid 2 2 <0.06-8 >99.9° / -° e Eeeas BT 255 Linezolid 1 1 <0.06-2 100.0/ - bloodstream infection isolates from the SENTRY Antimicrobial Surveillance Program (1997-2002). Diagn Microbiol
(CLSI, formerly NCCLS) reference broth microdilution methods against more than 30 antimicrobial agents. Vancomycin 1 1 =0.12-4 99.8/0.0 Penicillin 0016 2 <0.016-54 745/12.4 Vancomycin 0.5 1 <0.12-1 100.0/ - Infect Dis 50: 59-69.
Validated dry-form microdilution panels and broth for inoculation were provided by Trek Diagnostics Coagulase-negative staphylococci (5,638) Cefepime <0.12 1 <0.12-4 97.7 /0.1 B-haemolytic streptococci (858) o _ o o o ,
(Cleveland, OH, USA). Data was analyzed using CLSI (2006) categorical interpretive criteria. Quality 8X?C”'Im >i ?g ig.?g»% 72??;3 // Zg.fb T —— <0.25 . <0.25-2 97.5/0.0 Sl <0.016  0.06 <0.016-0.25 99.5 / - Clinical and Labpratory Standards Institute. (2006). Methods for dI/Ul‘IO{”I antimicrobial susceptibility tests for bacteria
control tests and colon ' tinelv perf d with Staphv] ATCC 29213 etepime > =nle ' ' Erythromycin <0.06 >8  <0.06->8 76.3/22.9 Cefepime <012 <012 <0.12-1 99.4 / - that grow aerobically, 7th ed. Approved Standard M7-A7. Wayne, PA: CLSI, 2006.
y COUNts were Toutin€ly pertormed With staphylococcus aureus ! Erythromycin >8 o dulbae 36.6/62.7 Clindamycin <0.06 >8  <0.06->8 83.5/16.0 Erythromycin <0.06 2  <0.06->32 87.1/12.5
Escherichia coli ATCC 25922 and 35218, Pseudomonas aeruginosa ATCC 27853 and Streptococcus Clindamycin 0.12 >8 = R 64.6/34.6 Trimethoy ' 0. <0.5- | | ' . 20 <0.25- : : Fritsche TR, Sader HS, Toleman MA, Walsh TR, Jones RN (2005). Emerging metallo-beta-lactamase-mediated
_ Levofloxacin 5 -4 <0.03->4 46.4 / 45.9 prim/sulfamethoxazole <0.5 >2 <0.5->2 75.0/15.6 Clindamycin <0.25 <0.25 <0.25->8 94.5/5.0 : ; , ; 3 )- | ging met . .
pneumoniae ATCC 49619. O T e T o <0 552 234/ 96.6 Tetracycline <2 >8 <0->8 79.8/19.7 Tetracycline 4 16 <0->16 495/ 49.7 resistances: A summary report from the worldwide SENTRY antimicrobial surveillance program. Clin Infect Dis 41
Quinupristin/dalfopristin <0.25 05 <0258 99.1/0.3 Levofloxacin 1 1 <0.03->4 99.6 /0.3 Levofloxacin 0.5 1 <0.03->4 99.6 /0.4 Suppl 4: S276-278.
Screening for carbapenemases. Enterobacteriaceae isolates with reduced susceptibility to imipenem Linezolid 1 1 <0.06-4 100.0/ - Linezolid 1 1 <0.06-2 100.0/ - Linezolid 1 1 <0.06-2 100.0/ - , , , o
and meropenem (MIC, > 2 mg/L) were screened using disk approximation and PCR techniques. PCR valnesty el 2 2 Shlza 100.0 /0.0 Vancomycin 0.25 05 <0.12-1 100.0/ - Vancomycin 0.5 05 <0.12-1 100.0/ - Ibrahim EH, Sherman G, Ward S, Fraser V/J, Kollef MH (2000). The influence of inadequate antimicrobial treatment
B T , , , a.  Criteria as published by the CLSI [2008] of bloodstream infections on patient outcomes in the ICU setting. Chest 118: 146-155.
amplicons for the carbapenemase genes were sequenced using a Sanger-based dideoxy sequencing b B-lactam susceptibility should be directed by the oxacillin test results.
strategy involving the incorporation of fluorescent-dye-labeled terminators into the sequencing reaction c.  Only one non-susceptible strain. Toleman MA, Biedenbach D, Bennett DM, Jones RN, Walsh TR (2005). Italian metallo-beta-lactamases: a national
products. d. - =breakpoint has not been established by the CLS1[2006) problem? Report from the SENTRY Antimicrobial Surveillance Programme. J Antimicrob Chemother 55: 61-70.




