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All isolates were sent to the central monitoring laboratory for
identification confirmation and reference MIC determination. MICs for
meropenem, imipenem, ceftriaxone, ceftazidime, cefepime,

Table 2. Antimicrobial activity of meropenem compared to
10 other agents, tested against oxacillin-susceptible staphylococci,

Table 3. Comparative activities of MYSTIC USA core drugs indexed

by four organism groups

ABSTRACT RESULTS

streptococci and enterococci (1304 strains)

i il i i i i % susceptible/resistant” (no. tested
Background: The MYSTIC Program is a global surveillance network of hospitals piperacillin/tazobactam, ciprofloxacin, gentamicin, and tobramycin were ® Meropenem was active against all enteric bacilli (MIC,,, 0.03-0.12 MIC (ug/mL) - . - P - ( - ) -
utilizing carbapenems, especially meropenem (MEM). Institutions have been determined using the NCCLS broth microdilution method. i i i - : ; Antimicrobial  Gram-negative Staphylococci ~ Streptococci  Enterococci
Ing carbap! » especially pel : ons . Lo . ) ug/mL; 100% susceptible) with the exception of two isolates of Organism 50% 90% Range % susceptible/ agent bacilli (1489) (727) (285) (292)
monitored since 1997 (1999 in USA) using reference susceptibility methods Interpretive criteria for susceptibility and resistance for each Enterobacter spp. (MICs, 8 and >32 pg/mL) from the same medical antimicrobial agent resistant®
(NCCLS) to detect emerging resistances (R) to carbapenems and other broad- antimicrobial agent were those recommended by the NCCLS. ' ) . ) . Meropenem 95.4/3.1 100.0/0.0 89.8/2.5 (97.5/-)° 33.9/14.4
: center. Upon molecular evaluation, the strains were not identical S. aureus (453) : b
spectrum agents. We report the results of the 2001 surveillance sample. . N . " . . . ) Imipenem 95.6/3.0 100.0/0.0 91.9/1.4 (--) 99.0/0.3
i i B ) ) Possible ESBL-producing isolates of Escherichia coli and Klebsiella spp. (ribotype and PFGE patterns). Imipenem was also active (MIC,, Meropenem 0.12 012  <0.016-0.25  100.0/0.0 Ceftizoxime 71.0/26.6 95.9/1.1 ; 27/96.6
gltl)zttloc%s. Fflfteenlfrﬁzdlcatlhcenters partlupatted in 2001,.ela.chf astll<ed toAc?nttrllb\;te were defined as those strains with ceftazidime MICs of >2 pg/mL 0.25-4 pg/mL) against this grouping of enteric bacilli with the Imipenem 0.03 0.03 <0.016-0.25 100.0/0.0 Ceftriaxone 725/18.3 99.4/00 96.8/0.7 (96.8/0.7)° 3.1/94.2
28745(;a;”;/?Czpmesl'i;ice‘;ast:;?s:iv Z??ggge;endof:jsg:;'{'4;; I(C;F:Zm-ne:aii\z (NCCLS, 2002). ESBL production was confirmed by in-vitro synergy exception of the cited isolates of Enterobacter spp. and one additional Ceftriaxone 4 4 058 100.0/0.0 Ceftazidime 88.7/8.0 92.6/0.0 - 1.0/99.0
bacilli 727 oxacill ) : o between ceftazidime and clavulanate (=8-fold reduction in the Proteus mirabilis (MIC, 8 pg/mL). Overall, the carbapenems were the Ceftizoxime 8 8 0.12->32 945/0.7 Cefepime 922133 100.0/00 975/0.7 (97.5/0.7)° 2.4/938
acilli, 727 oxacillin-susceptible staphylococci, 285 streptococci and 292 o . X X o ) Ceftazidime 8 8 2-16 94.3/0.0 A 79.7/16.1 0.1/ 0.0/10
enterococci. NCCLS broth microdilution methods (13 drugs) were used ceftazidime MIC in the presence of clavulanate [4 pg/mL]) using Etest most active antimicrobial agents and meropenem was generally 4- to Cefepime 5 . 058 1000600 P_Ztreo’?lla_r’} 9.716. 1/99.9 - 0/100.0
) ) ) ) . R ol 5+ 0/0. iperacillin
assaciated with molecular methods (ribotyping, PFGE) as needed for defining (AB BIODISK, Solna, Sweden). 32-fold more potent than imipenem. Aztreonam >16 516 <0.12->16  0.2/998 tazobactam 899/48 100000 - 97.912.1
epidemic spread of R strains. Piperacillin/tazobactam 1 2 <0.25-8 100.0/0.0 Gentamicin 89.0/11.0 97.4/2.6 - 78.1/21.9°
Results: The MEM MIC,, values were: 0.03 pg/mL for Citrobacter spp., E. coli, and Table 1. Antimicrobial activity of meropenem compared to 10 other agents, tested against 1489 Gram-negative bacilli Gentamicin <2 <2 <2->8 98.9/1.1 Tobramycin 915/85 96.4/3.6 - -
Klebsiella spp.; 0.06 pg/mL for P. mirabilis and Serratia spp.; and Enterobacter spp. This Tobramycin <1 <1 <1->8 98.0/2.0 Ciprofloxacin 85.3/12.6 87.8/10.5 - 61.3/29.1
potency was 8- to 16-fold greater than imipenem (IMP) and the MEM spectrum MIC (ug/mL) MIC (pg/mL) Ciprofloxacin <0.25 1 <0.25->2 90.5/6.6 o : ol 4 by NCOLS (2002)
; ; ategories of susceptibility assignet NCCL! criteria.
versus the Enterobacteriaceae was widest among all tested agents. MEM (MIC,,, Organism 50% 90% Range % susceptible/ Organism 50% 90% Range % susceptible/ CoONs (274)° bCrit . fors pIbALY 'thgth b y Knoints for other strent )
8 pg/mL), piperacillin/tazobactam and tobramycin were equally effective antimicrobial agent resistant® antimicrobial agent resistant® Meropenem 0.12 0.25 <0.016-1 100.0/0.0 i Z' Zr_'a or .tphneumonlae with the breakpoints for other streptococct

1t Ispect inst P. i ,and IMP light! tent (MIC,,, - — . isted in parentheses.
gzovz:;z,ssg;c n/JnTE)a?cil'ntShe AacTr::tgollrJ]:cstaera: stra;,r\:zstzggedysmcw:z ESHZ?Ob(acterzc Citrobacter spp. (8O)b P. mirabilis (142) Imipenem <0016 003 <0.016-0.08 100.0000 ©High-level resistance screen to determine potential for synergy with cell-wall
were resistani1 go all tested agents and werg 2 idemiolol icale linked (NYC). Onl! Meropenem 003 003 <0016-4 100.0/00 Meropenem 0.06 0.06 <0016-1 100.0/0.0 Ceitriaxone 2 4 003-32 98.5/1.4 active agents
ciprofloxacin (CIPRO) and cegftazidime had co& romiseg ant>i/ staph, Iococcall g Imipenem 025 05 0-12-4 1000100 mipenem 1 2 0038 993/0.0 Ceftizoxime 03 2 00332 2.8 :

2. ity (87.9-02.6% tible). Th ¢ tpt " . tpty " . Ceftriaxone 0.12 05 0.03->32 91.3/1.2 Ceftriaxone <0.016 <0.016 <0.016-8  100.0/0.0(1.4)° Ceftazidime 4 16 0.5-16 89.8/0.0
e (ﬂ e e)'>g s et (OIS SHTEpPTORoce AT Ceftizoxime 0.12 05  <0016>32 91387 Ceftizoxime <0016 <0016 <0016->32  99.3/0.7 Cefepime 05 2 <012-4  1000/0.0 o Al Blactam antimicrobia oot ive anainst
» ceftriaxone and cefepime (296.8% susceptible). Ceftazidime 0.25 1 <0.12>16  90.0/87 Ceftazidime <012 <012 <012->16 98.6/1.4(21)° Aztreonam >16 >16 >16 0.0/100.0 B-lactam antimicrobials (except aztreonam) were active agains
Conclusions: Over the three years monitored by the MYSTIC USA Program, no Cefepime <012 025 <0124  100.0/0.0 Cefepime <0.12 <012  <012->16  99.3/0.0 Piperacillin/tazobactam ~ <0.25 <0252  1000/00 the oxacillin-susceptible isolates of staphylococci, but reduced
significant decline in activity or spectrum for carbapenems was observed. Reduced Aztreonam <0.12 1 <0.12->16 90.0/8.7 Aztreonam <0.12 <012  <0.12->16 98.6/1.4(1.4)° Gentamicin <2 < <2->8 94.9/5.1 potency was again noted for ceftazidime and ceftizoxime; each had
rates of susceptibility were most apparent for fluoroquinolones (increasing CIPRO- Piperacillin/tazobactam 2 8 1->128 925/1.2 Piperacillin/tazobactam <0.25 0.5 <0.25-64 99.3/0.0 Tobramycin <1 2 <1->8 93.8/6.2 isolates with intermediate or resistant MICs (Tables 2 and 3).
R) and ceftazidime, regardless of carbapenem use in monitored centers. Continued Gentamicin <2 <2 <2->8 93.8/6.2 Gentamicin <« <2 <2->8 93.7/6.3 Ciprofloxacin <0.25 >2 <0.25->2 83.2/16.8 Aminoglycosides and ciprofloxacin were also active, however, the
surveillance in these institutions appears prudent as sites of high potential R-risk. Tobramycin <1 <1 <1->8 96.3/3.7 Tobramycin <1 2 <1->8 94.4/5.6 Streptococci (285)° fluoroquinolone resistance increased to a 6.6-16.8% level.
Ciprofloxacin <0.25 <0.25 <0.25->2 95.0/2.5 Ciprofloxacin <0.25 <0.25 <0.25->2 92.3/7.0 - . . )
. ) | Meropenem 003 05 <0016-8  89.8/25(97.5/-) e The activity against other Gram-positive species was comparable
Enterobacter spp. (145) Serratia spp. (74) Imipenem <0016 012 <00162  91.9/1.4(-/-) Il d ith the carb fepi d gentamici
INT RO DU CT | O N Meropenem 0.03 012 <0016>32  986/07° Meropenem 0.06 0.06 0.03-1 100.0/00 Ceftriaxone 0.06 05  <0016->32  968/07 among at drugs With the carhapenems, Celepime and gentamicin
Imipenem 05 1 0.12->32 98.6/0.7¢ Imipenem 1 1 0.25-4 100.0/0.0 (96:8/07) being most potent overall (Tables 2 and 3). Ciprofloxacin was only
Thei ; ¢ antimicrobial resist hospital and Ceftriaxone 0.12 >32 <0.016->32  80.0/13.1 Ceftriaxone 0.25 1 0.06->32 98.6/1.4 Ceftizoxime 025 16 <0.016-532 i 50% active among this group of organisms. Against streptococci, the

e |mp(_)tr ance _0 gn |rtnh|cro |a_ resE anctls chzjﬂg 0|(SjPI _Z anA o Ceftizoxime 0.12 >32 <0.016->32  73.8/24.7 Ceftizoxime 0.12 1 0.03->32 98.6/1.4 Ceftazidime 05 8 <0.12->16 i usable agents (carbapenems, ceftriaxone and cefepime) were similar
community-acquired pathogens is acknowledged worldwide. Antimicrobial Ceftazidime 0.25 >16  <012->32  759/19.3 Ceftazidime 025 05  <012->16  97.3/14 Cefepime <012 05 <012o16 97507 in overall activity. Against enterococci, imipenem and piperacillin/
resistance surveillance programs provide important information on trends Cefepime <0.12 2 <0.12->16 96.6/0.7 Cefepime <0.12 0.5 <0.12->16 98.6/0.0 ! f 0 f
Lo ; S ) ) (97.5/0.7) tazobactam were active against over 95% of the organisms tested.
in microbial pathogens isolated in different geographical regions and Aztreonam <0.12 >16 <0.12->16 75.9/20.7 Aztreonam <0.12 1 <0.12->16 97.3/2.7 Agtreonam 16 16 16-516 n ) o o )
antimicrobial resistance patterns in hospital and community-acquired Piperacillin/tazobactam 2 128 <0.25->128  77.9/11.0 Piperacillin/tazobactam 2 16 1-64 94.6/0.0 . ilin/tazob <z 5 <0251 ; ® Table 3 summarizes the activity of the MYSTIC core antimicrobials
. ) ) ’ " . Gentamicin <2 <2 <2->8 95.2/4.8 Gentamicin <2 <2 <2->8 93.2/6.8 iperacillin/tazobactam <025 <0.25-16 o versus the four groups of bacteria tested. The carbapenems
infections. Such information has the potential to guide the development Tobramycin - ) <1->8 93.8/6.2 Tobramyein 5 4 <158 01.9/81 Ciprofloxacin 1 2 <0.25->2 -I- ) - A : '
of empiric approaches for the treatment of serious infections pending ooranyan N ~ o By Oramyein o Py ) piperacillin/tazobactam, and cefepime had the widest range or

ot o . Ciprofloxacin <0.25 2 <0.25->2 89.7/9.7 Ciprofloxacin <0.25 2 <0.25->2 89.2/8.1 Enterococci (292) coverage of the agents tested in the 2001 MYSTIC USA Program
direction from local susceptibility tests, and may have value in the ) ! Meropenem 8 16 0.03->32 33.9/14.4 9 9 gram.
revention and control of infection due to resistant organisms E. coli (306) Acinetobacter spp. (79) o ' ) 0/0:
P 9 i Meropenem <0.016 003  <0016-0.25  100.0/0.0 Meropenem 1 32 <0016->32  81.0/19.0 Imipenem , 2 2 <0016->32  99.0/0.3
MYSTIC (Meropenem Yearly Susceptibility Test Information Collection) is a Imipenem 012 025 0.06-0.5 100.0/0.0 Imipenem 025 16 <0016->32  835/114 Ceftriaxone >s2 >3 003232 a2 CO N C L U S I O N S
global resistance surveillance program that, over time, compares the Ceftriaxone 0.03 012  <0.016->32 98.0/0.7(3.3)° Ceftriaxone 16 >32 0.12->32 25.3/32.9 29:'29:_“9[1 >i§ >i(23 gggf; igzgg

. . . . i il - i i - > > .25-> . .
activity of meropenem, with other agents in medical centers that are ge:'zc.’;.'me 360162 06152 50601126 >1362 97 %7'275'333)9 geg'm;'me 186 >i§ 06255 >13 62 Zi'ggg'g Csfezzilmler?e >16 >16 <012-516 24/93.8

. e s ertaziaime <0. . <0.12-> B R 8 eftazidime > .9->. A . sU.1z- 8 g

°
actlvely_prescnbmg meropenem. This is notable begause su;ceptlblllty data Cefepime 012 012 2012516 09300 Cefepime 8 216 012516  519/266 Aztreonam’ 16 16 16 0.0/100.0 In ye_ar.t.hree (200.1) qf the MYS_T_IC USA Program,
can be interpreted in the context of known potential selective pressure. Aztreonam <021 025  <012>16 97.7/10(36) Aztreonam >16 >16 4>16 127785 Piperacillin/tazobactam 4 8 <025128 979121 no significant decline in the activity or spectrum
Previously reported data showed that resistance to meropenem was low Piperacillin/tazobactam 1 2 <025->128  97.7/13 Piperacillin/tazobactam 8 >128  <025->128  70.9/215 Ciprofloxacin 1 >2 <025->2  613/29.1 for meropenem was observed, confirming the
and that thg drug was highly pqtent against most clinically important Gentamici_n <2 <2 <2->8 95.1/4.9 Gentamic!n <2 >8 <2->8 62.0/38.0 Gentamicin (HL) <500 >500  <500->500  78.1/219 experience of the previous year.
Gram-positive and Gram-negative pathogens. Results from year three of Tobramycin <1 2 <1->8 95.8/4.2 Tobramycin <1 >8 <1->8 73.4126.6 * Criteri blished by the NCCLS (2002
the MYSTIC Program (2001) in the USA are described here. Ciprofloxacin <025 05 <0.25->2 90.5/9.2 Ciprofloxacin <025 >2 <025->2  595/380 , riteria as published by the (2002). e Reduced susceptibilities were, however, noted for
Klebsiella spp. (225) P. aeruginosa (298) CoNS = coagulase-negative staphylococci. ciprofloxacin and ceftazidime.
Meropenem 0.03 0.03 <0.016-4 100.0/0.0 Meropenem 1 8 <0.016->32 85.9/8.4 ®Includes B-haemolytic Streptococcus spp. (135 strains), viridans group .
M ET H O DS Imipenem 0.12 0.25 0.06-4 100.0/0.0 Imipenem 1 8 0.06->32 85.6/9.7 streptococci (49 strains), S. bovis (three strains), and S. pneumoniae (98 strains). ® Resistance to carbapenems, when observed, appears
Ceftriaxone 0.06 012 <0.016->32 96.9/1.8(5.8)° Ceftriaxone >32 >32 0.25->32 10.1/68.5 Criteria as published by the NCCLS (2002). Percent susceptible and resistant to be rare, clonal, sporadic and unsustained.
o ] ] ] Ceftizoxime <0.016 0.12 <0.016->32 97.3/2.7 Ceftizoxime >32 >32 0.25->32 4.4/93.3 values show both S. pneumoniae and other Streptococcus spp. (in parentheses)
There were 15 participating USA medical centers in 2001, geographically Ceftazidime <0.12 1 <0.12->16  93.8/5.3(7.1)° Ceftazidime 2 >16 <012->16  85.6/10.1 MIC breakpoint criteria: - = no interpretive criteria found in NCCLS
dispersed across the USA (13 states) and all actively utilized meropenem Cefepime <0.12 025  <012->16  98.7/0.7 Cefepime 4 16 0.25->16 84.2/5.4 documents. S EL ECT ED REFEREN C ES
for the treatment of seriously ill hospitalized patients. The 15 centers Aztreonam <0.12 0.25 <012->16  94.2/4.9(6.7)° Aztreonam 8 >16 <012->16  65.1/215 9 A susceptible breakpoint of <8 pg/mL was used for comparison purposes.
included 12 university medical centers, one Veterans Administration Plperaul.lmltazobactam 2 8 <025->128 96.4/2.2 PlperaC|!I|p/tazobactam 8 64 <025->128 90.9/9.1 Gales AC, Biedenbach DJ,Winokur P, Hacek DM, Pfaller MA, Jones RN. Carbapenem-resistant Serratia
Medical Center, one cancer treatment center, two pediatric centers, and Gentamicin . =2 <2->8 95.6/4.4 Gentamicin <2 >8 <2->8 82.2/17.8 marcescens isolates producing Bush group 2f (SME-1) in the United States: Results from the MYSTIC Program.
o X ! . ! Tobramycin <1 <1 <1->8 95.6/4.4 Tobramycin <1 4 <1->8 90.0/9.1 Diagn Microbiol Infect Dis 2001; 39: 125-127
one cystic fibrosis reference medical center (some medical centers Ciprofloxacin <0.25 <025  <0.25->2 94.7/3.6 Ciprofloxacin <0.25 >2 <025->2  748/221 o Meropenem was slightly more active than imipenem against Goossens H. MYSTIC. Summary of European data 1997-2000. Diagn Microbiol Infect Dis 2001; 25: 153-161.
comprised more than one type of unit). . : ' : Jones RN. Detection of emerging resistance patterns within longitudinal surveillance systems: Data sensitivity
The study desi d tibility testi thod d th hout th 2 Criteria as published by the NCCLS (2002). P. aemgmqsa (Table l)' Ampng the amlanglyCOSIdes' tobramycm V\{as and microbial susceptibility. J Antimicrob Chemother 2000; 46(Topic T): 1-8.

e study design and suscep | ility testing methods use : rougnout the ) ) ) . ) ) . . . ) . more active than gentamicin. The anti-pseudomonal cephalosporins National Committee for Clinical Laboratory Standards. Methods for dilution antimicrobial tests for bacteria
MYSTIC Program were described by Turner (2000) and will not be Includes C. amalonaticus (two strains), C. freundii (49 strains), C. koseri (24 strains), C. braaki (one strain), and Citrobacter spp. (four strains). and penicillin/B-lactamase inhibitor combinations also had 84.2 to that grow aerobically. Approved standard M7-AS5, 2000. National Committee for Clinical Laboratory
repeated in detail herein. Each of the USA centers submitted to the ®Includes E. aerogenes (45 strains), E. gergoviae (one strain), E. cloacae (91 strains), E. asburiae (two strains), E. cancerogenus (one strain), E. intermedium (one strain), and 0 ; ; ; ; ; Standards, Wayne, PA,

P . . . . Enterobacter spg (two( strains) ) E. gerg ( ) ¢ ) ( ) ¢ ( ) ( ) 90.6% of isolates I!’] the suscgpnble category. Qprofloxacm, National Committee for Clinical Laboratory Standards. Performance standards for antimicrobial susceptibility
central monitoring laboratory for testing up to 100 aerobic Gram-negative , - - aztreonam and 'third-generation' cephalosporins were the least testing. Supplemental tables, M100-512, 2002. National Committee for Clinical Laboratory Standards,
and 100 Gram-positive isolates from serious infections in hospitalized Two strains were non-susceptible from the same medical center in New York. active. Wayne, PA.

: H PR ; e . . . Pfaller MA, Jones RN. MYSTIC (Meropenem Yearly Susceptibility Test Information Collection). Results from
?atlen'ltﬁ. Organlsms knhO\;vn to beE |ntr|n5|callyfreS|lstant tg Scarbapenhems 'Percentage of ESBL phenotypes using the NCCLS (2002) screening concentration of =2 pg/mL. e The carbapenems were the most potent agents against the Americas: Resistance implications i the treatment of srious infections. J Antimicrob Chemother 2000
oxacillin-resistant staphylococci, Enterococcus faecium and Stenotrophomonas Includes S. rubideae (one strain), S. marcescens (65 strains), and Serratia spp. (eight strains). . ) . 0 46(Topic T2): 25-37.
maltophilia) were excluded. Acinetobacter SPp- and tobramycm was also active (73'4/0 Turner Pl. MYSTIC (Meropenem Yearly Susceptibility Test Information Collection), a global overview.

susceptible) against these strains (Table 1).

J Antimicrob Chemother 2000; 46(Topic T2): 9-23.



