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ABSTRACT RESULTS

CONCLUSIONS

Backgroud: Pseudomonas aeruginosa (PSA) and Acinetobacter spp. (ASP) are increasingly resistant to antimicrobial agents o Synergy (SFIC < 0.5) or partial synergy (SFIC > 0.5 and < 1) interactions between cefepime and aztreonam were detected o Thirty-six P aeruginosa isolates (78.3%) were resistant to imipenem (MIC, > 16 pg/ml). Among isolates in this group,
and serious infections caused by these organisms often require combination therapy. o th ority of P . trains (56.5%). S . d in five strains (10.9%) wh il | | | | o - | . . ,
in the majority of P aeruginosa strains (56.5%). Synergy was observed in five strains (10.9%) whereas partial synergy was synergism was demonstrated in four isolates (11.1%), partial synergism in 13 (36.1%) and additive effect in 11 (30.6%). o Most of the isolates evaluated in the present Study, e.g. 78.39% of P aeruginosa
_ _ _ L - Do ~ _ _ . . o . . . . . o . . o
Methods: Interactions of cefepime with e|.ther.aztreonarp (PSA, N=46) or amp|C|II|n/suIbacte.1m (ASP, rT_?.>4) were |nv.est|gated observed in 21 strains (45.7%). Additive and indifferent interactions were observed in 12 (26.1%) and eight strains (17.4%)), In addition, 30 of 36 (83.3%) imipenem-resistant isolates tested had cefepime and/or aztreonam MIC values in the d 55.9% of Acinetobact istant to imi g th
by the checkerboard synergy method against isolates with various resistance phenotypes, including imipenem-resistant (IMP- respectively, and none of the isolates showed an antagonistic interaction (Table 2). | | o din .9 70 O ACInetoobacter spp., were resistant to Imipenem ana many otner
R) strains (36 PSA and 19 ASP). Each tray design contained the following antimicrobial agents in combination with cefepime susceptible range (< 8 pg/ml) when these two compounds were tested in combination. . . . L. .
(MIC range, 0.06 - 64 pug/ml): aztreonam (0.5 - 16 pg/ml) for PSA strains and ampicillin/sulbactam (1/0.5 - 16/8 pyg/ml) for ASP — _ — _ _ » _ antimicrobial agentS used to treat severe invasive infections caused by these
strains. The fractional inhibitory concentrations (FIC) was calculated for each agent and the summation of both FICs was used Table 1. Antimicrobial susceptibility of bacterial strains utilized in the study. :
to classify the combined activity of antimicrobial agents as synergistic (< 0.5), partially synergistic (> 0.5 and < 1), additive (1), o No antagonistic interactions were observed among Acinetobacter spp. isolates (Table 3). Nine isolates (26.5%) showed organisms.
il ictin (> MIC (ug/mi) Category %
indifferent (> 1 and < 4) and antagonistic (> 4). - | _ _ . | | | .
Organism/antimicrobial agent (no. tested) 50% 90% Range g R synergistic interaction (ZFIC, < 0.5), while 21 isolates (61.8%) showed partial synergism. Four isolates (11.8%) showed
. ~ . , [ ) —
the IMI-R strains, synergy or partial synergy interactions were observed in 47.2% of PSA and 84.2% of ASP strains. Additive (A:Z:cre‘?”am 1: >1§§ ?'iiﬁ gg-g fig The fact that the vast maJOrlty of imipenem resistant organisms (833 Yo Of
interactions were observed in 12 (26.1%) PSA and 4 ASP (11.8%). Antagonistic interactions did not occur. Indifferent interactions Siepime i | ' < 16/8 pg/ml (intermediate) for all isolates when these compounds were tested in combination. : : R
2(26.1%) PSA a (11.8%). Antag Interac imipenem .8 .8 158 19.6 783 P aeruginosa and 94.7% of Acinetobacter spp.) had MIC values within the
were observed only for 8 PSA isolates, 6 of which had very high MIC values (> 64 ug/ml) for at least one of the antimicrobials.
The vast majority of IMP-R strains showed MIC values for at least one of the antimicrobials evaluted in the combination within Acinetobacter spp. (34) : . :
achievable concentrations in human plasma. Ampicillin/sulbactam 8 >16 2->16 58.9 11.8 ° Nineteen of 34 (55.9%) Acinetobacter spp. isolates evaluated were imipenem-resistant (MIC, > 16 pg/ml). Among these susceptlble range for at least one of the antimicrobials when they were tested
Cefepime 8 >64 0.12->64 55.9 26.5 . . . _ . . . . . .
- _ resi i ve | i i i i ined | 0 in combination shows the clinical potential of these antimicrobial combinations
Conclusions: The role of selected B-lactam + B-lactam combination therapy in the treatment of severe infections caused by Imipenem >8 >8 0.12->8 41.2 55.9 carbapenem-resistant strains, synergy (five isolates) and partial synergy (11 isolates) interactions were obtained in 84.2% P
multidrug-resistant PSA and ASP should be further evaluated to maximize favorable clinical outcomes using these safe agents. of isolates. for the treatment of infections caused by MDR P aeruginosa and MDR
Table 2. MIC results for cefepime and aztreonam when each drug was tested alone and in combination against 46 P aeruginosa Acinetobacter SpPPpP. strains.
SolElEs. ° The MIC result for cefepime and/or ampicillin/sulbactam was within the susceptible range for 18 of 19 (94.7%) imipenem-
INTR O DU C LL 0 N MIC of the drug tested alone (ug/ml) MIC of the drug tested in combination (ug/mi) resistant Acinetobacter spp. strains when these two drugs were tested in combination.
Isolate # Cefepime Aztreonam Cefepime Aztreonam Category? o I I Taal I I I 1]
Cefepime is a broad spectrum fourth-generation cephalosporin. It is highly active against Gram-negative bacteria due to rapid 8150 . . 1 1 SYN In an era of Increasing antimicrobial reS|stance, and with very few promising
enetration into the periplasmic space and high stability against B-lactamases, especially AmpC and some carbapenemases, such b _ o _ _ _ oL _ _ - - ITF : T
P Perib P J Y9 SPETIaTy AP ¢ apenemias . 19 4 8 1 : SYN . Two of five clonally distinct MDR Acinetobacter spp. isolates from New York City showed synergistic interactions while drugs targeting Gram—negatlve bacilli on the horizon, it is important to seek
as NmcA. Aztreonam is a synthetic monocyclic B-lactam (monobactam) very active against aerobic Gram-negative bacilli, including 62360 8 64 o 16 SYN
P. aeruginosa. This monobactam can also act as an inhibitor of B-lactamases in some species due to high affinity for active sites 6344° 16 64 4 16 SYN three showed partial synergy. No metallo-B-lactamase production was detected in these isolates and cefepime MIC values ways to reduce the rate of resistance development and effectively use existing
of AmpC enzymes. Aztreonam can be hydrolyzed by many extended-spectrum B-lactamases (ESBLs), AmpC enzymes and metallo- 1?515b 312 644 082 i 126 PSS:(NN
_ i i _RB- _ 72" - ranged from 0.5 to 16 pg/ml (only one isolate at 16 pg/ml) when this antimicrobial was combined with ampicillin/sulbactam. C : : : e :
b-lactamases, but it remains stable to some metallo-B-lactamases such as SPM-1. 101415 > > 05 1 PSYN antimicrobials currently on hospital formularies. Utilization of these two
1313 2 4 0.5 2 PSYN
Sullbgctam ?S a B—Igctamase inhibitor with direct antim.icrob!eltl activi.ty against Acinetobacter spp. Its meohanislllﬂ of antimicrobial 8017 2 8 1 2 PSYN Table 3. MIC resullts for cefepime and ampicillin/sulbactam when each drug was tested alone and in combination against 34 Acinetobacter combination therapies should be exp|0red further given the limited choices in
activity against Acinetobacter spp. may be related to its ability to bind essential PBPs or to alter the permeability of the outer 2237° 2 16 1 4 PSYN spp. isolates.
membrane of Gram-negative bacilli, which results in the leakage of B-lactamases and thus better penetration by other antimicrobial 2362 4 4 1 - PSYN :
Sram-neg s in the leakage of B-lactar penetation by : : | ; — therapy currently available.
agents. In addition, sulbactam has been extensively used in combination with other B3-lactams, such as ampicillin and cefoperazone 0646 . o ) ) PSYN MIC of the drug tested alone (ug/ml) MIC of the drug tested in combination (ug/ml)
outside of North America. The objectives of the present study were to evaluate the in vitro interaction between cefepime and 366° 4 3 ] 4 PSYN Isolate # Cefepime Ampicillin/Sulbactam Cefepime Ampicillin/Sulbactam Category®
aztreonam against multidrug-resistant (MDR) P aeruginosa, and between cefepime and ampicillin/sulbactam against MDR 6935P 4 16 0.5 8 PSYN (2:1)° (2:1)
Acinetobacter spp. strains. 3312 4 32 1 16 PSYN 13645 2 4 0.5 0.5 SYN
14804 8 16 2 8 PSYN 575°¢ 4 4 1 0.5 SYN
3436 8 16 2 8 PSYN 140 4 8 1 2 SYN
o i i . . VN 502" 8 2 2 0.5 SYN SELECTED REFERENCES
13642 8 8 2 2 SYN
MATERIALS AND METHODS 154" . Iz . 4 PSYN 15706¢ 16 >16 4 8 SYN
1982 8 16 2 : Egim 33;3‘3 3624 12 186 j gzm Jones RN, Deshpande LM, Fritsche TR, Sader HS. (2004) Determination of epidemic clonality among multidrug-resistant strains of Acinetobacter
6336° 16 16 4 7027¢ >
Bacterial isolates. A total of 46 isolates of P aeruginosa and 34 Acinetobacter spp. were evaluated in the present study. The isolates 201 16 64 3 16 PSYN 7041° ~64 >16 32 8 SYN spp. and Pseudomonas aeruginosa in the MYSTIC Programme (USA; 1999 - 2003). Diagnostic Microbiology and Infectious Disease 49:211-
were selected based on their antimicrobial resistance phenotype (Table 1). Thirty-six (78.3%) P. aeruginosa strains were resistant 1314° 16 32 4 16 PSYN 4384 0.12 8 =0.06 0.25 PSYN 216.
L . . . . - . A 15816 2 2 0.5 1 PSYN
to imipenem (MIC, > 16 pyg/ml), while 19 (55.9%) Acinetobacter spp. strains were resistant to imipenem, ceftazidime, 697 32 16 16 4 PSYN 19109 5 5 05 ’ PSYN
- 1 - - anin i : - - ot - - 6627° 64 256 32 16 PSYN
plperaC|II|n/tlazobact.am, ciprofloxacin anq amikacin. Five Acinetobacter spp. S’Fl’alnS representing distinct epidemic clones from 11375° 1 4 0.5 2 ADD ggig 2 2 0'12 > 015 ﬁgm Clinical and Laboratory Standards Institute. (2005) Performance standards for antimicrobial susceptibility testing. Supplemental tables M100-
New York City were included among the isolates tested. None of the MDR strains tested were metallo-B-lactamase-producers. P . : - 1 p Ao ppii N ; 1 / S S15 W PACLS|
aeruginosa ATCC 27853 and a susceptible A. baumannii strain from New York City were included as controls. it 5 1z 1 o o 16604 4 4 1 > PSYN - vayne, FALLSL
156 4 16 5 3 ADD 2852 8 4 2 2 PSYN
. T . 2 4 PSYN . . . L .
Antimicrobial susceptibility and synergism tests. Isolates were initially tested against individual compounds using the broth 1932° 8 16 4 8 ADD ?183?528 g 186 0 45 4 PgYN Lister PD, Sanders WE Jr, Sanders CC. (1998) Cefepime-aztreonam: A unique double B-lactam combination for Pseudomonas aeruginosa.
microdilution method on validated dry-form panels (TREK Diagnostics, Cleveland, OH) following the Clinical and Laboratory Standards ggi;b 2 12 j 2 QBB 1767° C 8 16 2 4 PSYN Antimicrobial Agents and Chemotherapy 42:1610-1619.
Institute (CLSI, formerly NCCLS) guidelines or by Etest (AB BIODISK, Solna, Sweden) where necessary for expanded MIC range B . by ) . i ]gg?g 186 186 g 2 Egm
determination and results interpreted by CLSI/NCCLS criteria. Synergy tests were performed in 96-well broth microdilution panels 101470 16 16 8 8 ADD 113404 16 8 0.5 4 PSYN Moody J. (2004). Susceptibility tests to evaluate synergism. In: Clinical Microbiology Procedures Handbook, lsenberg, H.D. (eds). ASM Press,
containing two antimicrobial agents in two-fold dilutions dispensed in a checkerboard format. Each panel contained the following 4997° 16 16 8 8 ADD ?g?g; ]g 1166 g g Egm Washington. DG 5 19 1.5 19 03
: b ¢ > , . . 9.12.1-9.12.23.
antimicrobial agents (MIC range tested in parenthesis) in combination with cefepime (0.06 - 64 ug/ml): aztreonam (0.5 - 16 pg/ml) 4987 16 16 8 8 ADD 11270° 30 4 3 5 PSYN ashington PP
for P aeruginosa strains and ampicillin/sulbactam (1/0.5 - 16/8 pg/ml) for Acinetobacter spp. strains. Standard antimicrobial powders ggggi 186 382 2 186 IQEI;IIDF 2961° 32 8 8 2 PSYN
were supplied by respective domestic manufacturers and the checkerboard panels were prepared by JMI Laboratories. The quality — . e . s N 12134715;0’d gi >?6 186 126 Egm National Committee for Clinical Laboratory Standards. (2003) Methods for dilution antimicrobial tests for bacteria that grow aerobically: Approved
control strains used for all tests were Escherichia coli ATCC 25922 and P aeruginosa ATCC 27853. All results were within published 14198P 16 5056 16 16 INDIF 7467° >64 16 32 8 PSYN standard M7-A6. Wayne, PA:NCCLS.
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| | o | o | | S | Sgggb 22 122586 23 12 :EB:E 16605° 16 16 3 8 ADD Song W, Woo HJ, Kim JS, Lee KM. (2003) In vitro activity of B-lactams in combination with other antimicrobial agents against resistant strains
The interpretations of the antimicrobial combinations were based on the calculation of the fractional inhibitory concentration (FIC) > 2145° >64 16 64 8 ADD _ _ o ,
: hd '+ The EIC of H ' iculated by dividing the MIC of the d . bination by the MIC of the d 641° 32 >256 32 16 INDIF of Pseudomonas aeruginosa. International Journal of Antimicrobial Agents 21:8-12.
or each drug palr. _ © of each agent was caicuiated by dividing the _ ot the drug in combination _y © O_ © ru_g. 12656° >64 38 >64 . INDIF a. Values indicate the concentration of the ampicillin component.
alone. The summation of both FICs (ZFIC = FIC of drug A + FIC of drug B) in each well was used to classify the combined activity b. SYN, synergism; PSYN, partial synergism; and ADD, additive as calculated by SFIC results.
of antimicrobial agents at the given concentrations as synergistic (SFIC, < 0.5), partially synergistic (SFIC, > 0.5 and < 1), additive a. SYN, synergy; PSYN, partial synergy; ADD, additive; and INDIF, indifferent as calculated by ZFIC results. c. lIsolates resistant to imipenem, ceftazidime, piperacillin/tazobactam, tobramycin, amikacin, gentamicin and ciprofloxacin. Urban C, Segal-Maurer S, Rahal JJ. (2003) Considerations in control and treatment of nosocomial infections due to multidrug-resistant
C - b. Isolates resistant to imipenem. d. Isolates from the five New York City endemic clones [5]. , y o , ,
(ZFIC, 1), indifferent (ZFIC, > 1 and < 4) and antagonistic (ZFIC, > 4). Acinetobacter baumannii. Clinical Infectious Disease 36:1268-1274.




