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ABSTRACT

Table 2. Antimicrobial activity of | | broad-spectrum agents tested against imipenem non-susceptible
MATERIALS AND METHODS RESULTS CONTINUED isorates within tf;ce EJYSA MYSTIC Przgrzmme %I9;9t- 2t004).g S g CONCLUSIONS

Background: Increasing antimicrobial resistance (R) rates in Enterobacteriaceae (ENT) and non-  QOrganism collection. A total of 10,308 Gram-negative, non-duplicate, clinical isolates were collected . . . . MIC (ug/ml) % Category:" . . . . - o .
fermentative Gram-negative bacilli (NFB), including to the carbapenems, severely limits the therapeutic  from up to |5 North American medical centers participating in the MYSTIC Programme during a ’ Tobramycm (45‘7/’ susceptlble) prowded the broadest COvErage Organism/antimicrobial agent (no. tested) 50% 90% Range Susceptible  Resistant ’ MUItldrug'reS|Stance’ mCIUdmg nOn-SUSCGPthIht)' to Imipenem, Is more
options fo: treatlng.serlous infections caused by these pa.thogens..We evaluate.d .the susceptibility six-year period (1999 - 2004).The species and number of strains non-susceptible to imipenem (MIC, against Acinetobacter spp. followed by amikacin (39 | %), levofloxacin P. geruginosa (333) prevalent in non-fermentative Gram-negative bacilli (most notably P.
(S) rates of alternative broad-spectrum agents tested against strains non-S to imipenem (IMP). > 8 ug/ml) included P. aeruginosa (333 strains; 3.2% of all strains tested) followed by Acinetobacter o o o o . m*;sg::“em :2 3% 08;_>3§2 22-2 ‘5’(2)-3 . . . . o
spp. (70 strains; 0.7%), other non-fermentative bacilli (59 strains; 0.6%) and Enterobacteriaceae (20 (I 5'6/)) and gentamicin (I | '44’)'A” rémaining agents were IaCkmg Aztreonam >16 >16 <1->16 288 52.9 aerugmosa) than in Enterobacteriaceae as monitored within the MYSTIC
Methods: 10,308 Gram-negative clinical isolates were collected from 10-15 medical centers as strains; 0.2%) , h | than 8% il Table 2 Ceftriaxone >32 >32 2->32 2.4 77.8
part of the annual MYSTIC Programme (1999 and 2004). Isolates were tested for S by CLSI M7- T ' coverage Wi €SS than &% susceptibility ( able ) giﬁif.ﬁ'?e |2 ::: og.>>l|66 451;:; ;2:? Programme (|999 to 2004)-
A6 broth microdilution methods and interpreted using M100-S15 criteria. Piperacillin/Tazobactam 32 >128 =|->128 64.0 36.0
° . Susceptibility tests. MIC tests were performed according to the Clinical and Laboratory Standards émi'<acih (84) Sj 3; 542->382 g;; 33-;
. I T ene entamicin > <2-> : :
Results: During this 6-year period, 482 (4.7%) isolates were non-S to IMP (MIC, > 8 ug/ml).The '”S:tult.ed (C'(-jsc'j) "e:e'”e"‘ce b';Ot(hT:E'ICI ‘S'lutlon.megodsl (Md7-£~|i’ %j)s():; ;ﬁhcommedri)'a"ydprepa"ed ° Among other non-fermentative bacilli, susceptibility rates to the St - SO o Bl * Against all 482 imipenem non-susceptible isolates tested, the rank
majority were P. aeruginosa ([PSA] 333;69.1%) followed by Acinetobacter spp. (ACB; 70; 14.5%), other ~ 2Nd Validated dry-iorm paneis BRSSO e 2SS RESUE antimicrobial acents tested varied from only 20 3% (ceftriaxone) to Levofloxacin (154)° >8 >8 0.25->8 22.1 61.7 o ove . , .
NFB (59; 12.2%) and ENT (20; 4.1%).The activities of six antimicrobial agents are summarized in agents included imipenem, meropenem, aztreonam, ceftazidime, ceftriaxone, cefepime, 5 / ( ) Acinetobacter spp.” (70) order of susceptibilities to the tested antimicrobial agents was: amikacin
. “lle . . . . . . . . lo) o e . . . . oIl . mienem-- L - | | . . . o o
the table: piperacillin/tazobactam, amikacin, gentamicin, tobramycin ciprofloxacin and levofloxacin. 57.6% (ceftaZ|d|me),am|kaC|n and plperaC|II|n/tazobactam also pl"OVIded IMeI:openem ;g >§§ 3_3; (2),2 3(5).(7) S tobramycm S plperaC|II|n/tazobactam > ceftazidime > gentamicin >
> 50.00/ coverase. Aztre.onam :|6 :Ié >|>6 0.0 100.0 .
MIC (ug/ml) Categorical interpretations of susceptibility/resistance were based on CLSI interpretive criteria as — ° & cenriaxone &y &y o3 >0 o cefepime (Table 3).
Antimicrobial agent 509 90 Range % S % R published in M100-SI5 (2005. Quality control was performed weekly using Escherichia coli ATCC gz];erz:i]ﬁn/Tazobactam >>I ; g >>I ; g 42->>|I268 421:; 2%9
-_— 25922 and P. aeruginosa ATCC 27853. . S : S . Amikacin (23)° >32 >32 <4->32 39.1 52.2
Meropenem 16 32 0.12->32 226 554 Modest activity against the imipenem non-susceptible Gentamicin 8 8 258 4 sl

g P oo * Continued surveillance of these pathogen populations is encouraged

Ciprofloxacin (CIP) >2 >2 <0.25->2 320 60.0 E h : disolaved b icin (50.0% ble: ooramen - S oess A
L RESULTS nterobacteriaceae was displayed by gentamicin (50.0% susceptible; profloxacin = <025 - - . £ rasi d oth
Ceftazidime (CTZ) |6 >16 <0.12->16 45.2 44.8 Levofloxacin (32) >8 >8 0.12->8 15.6 84.4 to monitor emergence or resistance to carbapenems and other

Cefepime (CPM 16 >16 <0.12->16 40.2 38.2 MICso, 4 ug/ml) and ciprofloxacin (45.0%; MICso, 2 ug/ml); other agents | other non-fermentors* (s9) . .
TObrI:mYCif] ) . . - o] - o | | | | ,4 ug/mi) P ( ’ ,2 ug/ml); & cher non-fermentors (52 . - - 00 475 antimicrobial classes, and to promote the development of urgently
A = ' ° ° A total of 482 imipenem non-susceptible (intermediate and resistant; were less effective with aztreonam being the least active agent (25.0% Meropenem g >3 0.25->32 322 40.7 |
iperacillin/Tazobactam (P/T) 64 >128 <|->128 52.9 44.0 . Aztreonam >16 >16 =0.12->16 22.0 69.5 needed therapeut|c agents.
_— - - MIC > 8 ug/ml) isolates were recovered through the MYSTIC susceptible) Ceftriaxone 32 S 203 66.!
o ertazidime L= . .
Against IMP-non-S PSA isolates, aminoglycosides demonstrated the greatest S rates (52.9 - 85.7%) Programme between 1999 and 2004, including P. aeruginosa (333; sefepime ' o DT e e
Iperaciillin/ 1azobactam >I- . .
followed by P/T (64.0%) and CTZ (51.7%).An escalation in IMP-non-S ACB (32.9% of total) was : Amikacin (8)° <4 >32 <4->32 50.0 50.0
cod 2())'0 4 rﬂ X )b 12 o+ ) - ¢ with 45 7% S G ( i 1P ) 4 CPM 69.1%), Acinetobacter spp. (70; 14.5%), other non-fermentors (59; - s o Gentamicin 8 8 <2->8 N2 644 ACKNOWLEDGMENTS
1T where tobramycin was the most active agent with 4-./% >. entamicin, L1 an . . . o Among the imipenem non-susceptible isolates tested, 24.6% of P. Tobramycin >8 >8 <1->8 322 64.4
were the most active agents (45.0 - 50.0% S) against the IMP-non-S ENT isolates. | 2.26) and Enterobacteriaceae (20; 4.1%; Table |). Ciprofloxacin >2 >2 <0.25->2 30.5 52.5 . . .
aeru gin 0sd, 32 2% Of other non-fermentatlve bacilli and 300% Of Levofloxacin (19) 8 >8 0.12->8 36.8 52.6 This study was supported by an educational/research grant from AstraZeneca Pharmaceuticals. The 2004 MYSTIC Programme
. . . . . . . . f ites and participants in the USA were:Arkansas Children’s Hospital (T. Beavers-May; R. Jacobs); Christiana Care (E. Foraker);
Conclusions: Multidrug-R, including IMP non-S, is much more prevalent in NFB than ENT. Continued : : : Encerobacteriaceac (2] i | | | N o | o
surveillance of these Gram-negative pathogens will be necessary to monitor increasing antimicrobial o Percentages of P. aeruginOSG that were nOn-SUSCGPtible to imipenem Enterobacteriaceae remained SUSCGPtlble to meropenem, although H;ﬁgg:gﬁem :2 :3% 0?;3;%2 388 ;gg Columbia Presbyterian Medical .Center (P. DeIIa-L.atta/P. Pancholi); Creighton Unlv.er5|ty, Sjc.Joseph Hospital (S Cavalieri/M.
R 10 carbanenems and bromote the develobment of new asents . . o STAE(EY G AR (e SRS O BT (MIC and MIC values) Atreonam S16 S16 <0.12->16 25 0 75 0 Hostetter); Denver Health Medical Center (M.Wilson/A. Graepler); lowa Methodist Medical Center (A. Herring/L. Roller);
P P P gents. varied between the years 1999 and 2004, ranging from 1 1.5 to 21.8%; P )4 P & 50 70 Ceftrsxone 2 2 001653 35.0 40.0 Kaiser Permanente Medical Group, Berkeley Regional Laboratory (J. Fuscol]. Konnig); Ochsner Clinic Foundation (G. Pankey/D.
zidim JA2-> . .
for Acinetobacter spp., 81 to | 96%’ for other non-fermentative baci"i, remained very similar. szt;?:ime ) >16 >16 ;8.|2->|2 228 ggg Ashcraft); University Hospitals of Cleveland (M. Jacobs/S. Bajaksouzian); University of Kentucky Hospital (J. Ribes/S. Overman);
INTRODUCTION o . o (P;ZEE:EI'I::KTaZObaCtam >I23 >| 3583 Sl2>>|§8 ;(5)8 2(5)8 University of Texas, MD Anderson Cancer Center (K. Rolston/R. Prince); University of Utah, ARUP Laboratories, Inc. (M.
78 to 3 | 9 A, and fOI" EnterObaCte”aceae, O | to O9A (Table I) Tobramycin >8 >8 <1->8 35.0 60.0 Bale/A. Croft); University of Washington (A. Limaye/S. Swanzy);Vanderbilt Medical Center (C. Stratton/R.Verrall); and Winthrop
Increasing resistance rates among many bacterial species to multiple antimicrobial agents have been | owest susceptibility rates among all groups were observed in the Table . Rates of imipenem non-susceptible (N-5) isolates tested within the MYSTIC Programme (1999 __ Cprofloacn 2 2 0»>=2 a0 00 University Hospital (P. Schoch).

- 2004).

Criteria as published by the CLSI, 2005.
Amikacin was tested against 2004 isolates only.

reported over the past decade. Recently, new options for treating Gram-positive pathogens causing

initial years, 1999 and 2000.

® an o P

I I I I 1 I I 1<l 1ot I I Levofloxacin was tested against 2003 and 2004 isolates only.
serious infections have been developed with novel classes including quinupristin/dalfopristin, linezolid Year O e sy o oo, (nine straine) SELECTED REFERENCES
an d daptom)’Cin. Unfortunate y, I ess attention ha.S been Placed on th e devel Opment Of agents Wlth Includ-es Aeromo.nas spp- (one strai-n),A.IcaIigenes faecalis (fou.r strains), A. xonsgxidaﬁs(II strains),AIca!igenes SPP- (one strain),BordeteIIq bronchiseptica (one strairT),BurkhoId.eria
O . cepacia (17 strains), Chryseobacterium indologenes (one strain), Chromobacterium violaceum (one strain), Myroides ordoratum (one strain), Ochrobactrum anthropi (one strain),
. : : rganism 1999 2000 200 2002 2003 2004 1999-2004 ovacte strain), Ar | . ), ! . . ! (one
aCt|V|ty agalnSt G I"am-negatlve Path Ogens. . Ove ra” imi enem non-susce ti bi I it AMon non fermentative G Fam ]Ic’seudoTott?as gulglrlss(cens (stlx §t;*a|ns), P. fluorescens/putida (six strains), P. putida (two strains), P. vesicularis (one strain), Pseudomonas spp. (four strains) and unidentified non-
-— - - T R ermentative one strain).
) P P y g P. aeruginosa f.  Includes Er)terobacter aerogenes (on.e strain), E. cloacae (two strains), ENG (one strain), Klebsiella oxytoca (one strain), K. pneumoniae (six strains), Proteus mirabilis (six strains) Clinical and Labcrator')l Standards Institute. (2005) Performance standards for antimicrobial Susceptlblllty testing.
] . . . . oIl cy f h h 5 h h Total 193 299 298 39 454 689 2,254 and Serratia marcescens (three strains).
The emergence of resistance among Pseudomonas aeruginosa, Acinetobacter baumannii, other non- negative bacilli (| 5.0 o) was 1ar greater than that seen with the Number IMP NS - - 3 - 70 o 133 Document M100-S15.Wayne, PA:CLSI.
fermentative Gram-negative bacilli and Enterobacteriaceae to commonly used broad spectrum Enterobacteriaceae (0 3%) Percent N-S 21.8 19.1 14.4 1.5 15.4 12.2 14.8
i ; ; ' - i ' Table 3. Antimicrobial activity of | | antimicrobial agents for all imipenem non-susceptible isolates : : : : :
agents has occurred worldwide, and involves a number of resistances targeting B-lactams (including Acinetobacter spp. o A M e b 8 P P Jones RN, Biedenbach DJ, Sader HS, Fritsche TR, Toleman MA,Walsh TR. (2005). Emerging epidemic of
carbapenems), aminoglycosides and fluoroquinolones, among others.The presence of resistance Total 32 56 79 69 I 142 489 WITHIN thE rogramme. , , , o , ,
. . , . . . . . . . Number [MP N.S* 6 . 3 8 9 3 70° metallo-B-lactamase-mediated resistances. Diagnostic Microbiology and Infectious Disease 51:77-84.
mechanisms highly amenable to horizontal transfer via mobile genetic elements (extended-spectrum o Among the P. aeruginosa isolates tested, the amlnoglyc05|des percant NS ag 0 o e 0 o 43 MIC (ug/ml) % Category:’
B-lactamases, metallo-B-lactamases, cephalosporinases, aminoglycoside inactivating enzymes) is being demonstrated the hishest suscentibility rates and sreatest potenc Organismiancimicrobial agent (no, ested) —907 . —s e e
. . ) . - rganism/antimicroblial agent (No. teste ° ange usceptibie esistan . o . . . . . .
documented regularly and has become especially worrisome. 8 > Y g P Y NoanetrTentatwe bacilli N . » ) 3 o o Jones RN, Masterton R. (2001). Determining the value of antimicrobial surveillance programs. Diagnostic
: : : o - . - ot All isolates (482 i : : :
with amikacin (85.7% susceptible; MICso, 4 ug/ml) > tobramycin Number IMP N-§ 7 5 6 2 1 8 59° — - 00 00 Microbiology and Infectious Disease 41:171-175.
Because of the high prevalence of co-resistance among and between antimicrobial classes in these o/. . o o/. , Percent N-5 318 319 125 19.7 19.6 78 7.5 Meropenem 0.12->32 22.6 55.4
, = nieh P , € dmong and between a | (68.2%; MICso, < | ug/ml) > gentamicin (52.9%; MICso, < 4 ug/ml; Astreomm gy 237 P
bacterial species, resistance studies are especially important in identifying potentially usable agents. Table 2 Enterobacteriaceae Ceftriaxone <0.016->32 5.6 76.8 National Committee for Clinical Laboratory Standards. (2003). Methods for dilution antimicrobial susceptibility
- : : : able . Total 708 1,048 1,037 1,131 1,439 1,865 7,228 Ceftazidime <0.12->16 45.2 44.8 , ,
In certa||.1 locales, hlgh .re5|stance r.ates have dictated the return to older compounds such as ) P s 3 ; 3 X | X o Cofopime 01916 e 15 tests for bacteria that grow aerobically. Document M7-Aé. Wayne, PA:NCCLS.
polymyxin B and colistin (polymyxin E). Percent N-S 0.4 0.9 0.3 0.2 0.l 0.l 0.3 Piperacillin/Tazobactam <1->128 52.9 44.0
e Amikacin (117)° <4->32 74.4 19.7
e o o . : i - e critar Gentamicin <2->8 44.2 45.6 . . . .
o , . o - 2. Imipenem non-susceptibility (MIC, > 8 ug/ml) based on CLSI M100-S15 interpretative criteria. , = Paterson DL. (2002). Recommendation for treatment of severe infections caused by Enterobacteriaceae
The Meropenem Yearly Susceptibility Test Information Collection (MYSTIC) Programme for the Other B-lactams showed only modest aCtIVIt)’ agamSt the P. aer uginosa b.  Includes Acinetobacter baumannii (61 strains) and Acinetobacter spp. (nine strains). zobra;wcm (?|2-5>82 gz-(l) Zg-g ( ) Y
. L . . o . o . . . R v e c.  Includes Aeromonas spp. (one strain), Alcaligenes faecalis (four strains), A. xylosoxidans (|| strains), Alcaligenes spp. (one strain), Bordetella bronchiseptica (one strain), Burkholderia iprofloxacin <0.25-> . . I - - Clini [ 1 [ . - .
United States (USA) was initiated in 1999 to monitor the antimicrobial aCtIVIt)' Of meropenem and POPUIatlon teSted’ Wlth Plpe raC|”|n/taZObaCtam (64.0%)’ CeftaZ|d|me cepacia (17 strains), Chryseobacterium indologenes (one strain), Chromobacterium violaceum (one strain), Myroides ordoratum (one strain), Ochrobactrum anthropi (one strain), Levofloxacin (208)° 0.12->8 2 6 644 PrOdUCJng extended Spectrum B-lactamases (ESBLS) Clinical MlcrOblOIogy InfeCtlon 6:460-463

Pseudomonas fluorescens (six strains), P. fluorescens/putida (six strains), P. putida (two strains), P. vesicularis (one strain), Pseudomonas spp. (four strains) and unidentified non-

compare the results with those for other broad-spectrum antimicrobial agents. In this study the

Q/) . (o) L fermentative GNR (one strain). S. maltophilia were not sampled in the MYSTIC Programme. . Criteria as published by the CLSI, 2005.

(5 I 3 7 (o a-n d Cefepl m e (47 7/0) P rOVI d I n g th e beSt Ove ral I Ieve I S Of d Includes Enterobacter aerogenes (one strain) E. cloacae (two strains), E. gergoviae (one strain), Klebsiella oxytoca (one strain), K. pneumoniae (six strains), Proteus mirabilis (six Amikacin was tested acai . il - . °

ol ol° o o e o o . : . , E. , » K. , gainst 2004 isolates only.

SUSCGPthIIIt)’ rates of | | alternative broad-spectrum antimicrobial agents were tested aga|nst all strains) and Serratia marcescens (three strains). " Levofloxacin was testod against 2003 and 2004 isolates Turner PJ (2000) MYSTIC (Meropenem Yearly SUSCGPthIlIt)’ Test Information CoIIectlon), a global overview.

imipenem non-susceptible isolates identified between the years 1999 and 2004. susceptibility. Journal of Antimicrobial Chemotherapy 46:9-23.



