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AB STR ACT Here we evaluated the frequency of occurrence of non-fermentative o Imipenem-resistant P. aeruginosa (7.5% of total) were * No metallo-B-lactamase producing isolates were identified e  Aeromonas spp. isolates as a group showed high
Gram-negative bacilli and their antimicrobial susceptibility patterns, widely distributed, while 77% of imipenem non-susceptible among P. aeruginosa and Acinetobacter spp. isolates susceptibility rates (=95.1%) for all agents except polymyxin B,
recovered between 1997 and 2006 from patients in North American : . . . L . . which inhibited onlv 81.0% at <2 ma/L.
Objective: Systemic infections due to non-fermentative Gram- medical centers that participated in the SENTRY Program. Acinetobacter spp. strains were |39Iated from three medical collected from participating North American medical centers. y oal =« Mg
negative bacilli (NFB) are often difficult to treat because of rising centers located in the New York City area. e  Susceptibility rates remained very stable among tested
resistance rates and limited therapeutic options. We evaluated the compounds against P. aeruginosa and S. maltophilia over the
occurrence and antimicrobial susceptibility profiles of NFB pathogens MATERIALS AND METHODS Table 2. Antimicrobial susceptibility profiles of the seven most frequently observed non-fermentative Gram-negative 10-year period (1997 — 2006).
collected over 10 years of the SENTRY Antimicrobial Surveillance . . . . . bacilli/groups tested in the SENTRY Program in North America (1997-2006).
Program in North America. Bacterial Stralp Collection. A total of 12,435 non-duplicate predominatly group J ( ) e  Susceptibility rates of Acinetobacter spp., during the course
non-fermentat!ve Gram-negative b?.CI”I Isolates were submitted each year MIC (mg/L) MIC (mg/L) of the study, showed decreases for amikacin (92.4 to 80.1%;
Methods: Consecutive clinically significant and non-duplicate NFB gom i%gge;lggggentlers Iocatetd nrll\lo,rtr Amﬁrlcal (;QE?\I7'I-'2R3(OI§) and 5 in Organism (no. tested)/ 50%  90% % susceptible® % resistant’ Or?ar_‘ismb(_n?- testfd)/ 50% 90% % susceptible® % resistant® -12.3%), gentamicin (76.7 to 60.8%; -15.9%), imipenem (94.2 to
SRS (2. S0 01)) WSS SUICIIES] il [UeleEl CEMIER i Al??saolgt(es We-re CoIIzr;t}gda?rc?rirbﬁ)odgtlrgaer;m}oar;? respirator ;?scr’? rzl.(in ITTCIORE 299 ——— 71.8%; -16.4) and ciprofloxacin (72.6 to 53.2; -19.4).
USA (=25) and Canada (5; 1997-2002 only) and susceptibility tested . . . . ’ . P y tract, P. aeruginosa (8,420) Pseudomonas fluorescens/putida (155)
. o . . . o and skin structure, urine, or gastrointestinal tract sites and determined L -
by broth microdilution using CLSI methods and interpretive criteria N L : : Ceftazidime <2 >16 82.7 12.5 Ceftazidime 4 16 89.7 6.5
_ = to be significant by local criteria as the probable cause of infection. The St p @ 20 " Cofonime > 8 91.0 e
ata centr.al 'abora“?rY .(‘JMI Labs, North Liberty, Iowg). Specifically, distribution of ranking species are listed in Table 1. cIepime ' ' _ P - ' ' CO N C LU S I O N S
changes in susceptibility rates were analyzed over time. Carbapenem- Piperacillin/tazobactam 8 >64 89.1 10.9 Piperacillin/tazobactam 8 32 89.0 4.5
resistant P. aeruginosa (PSA) and Acinetobacter spp. (ASP) were Susceptibility Test Methods. All strains were tested by the Clinical and imipenem 1 8 86.5 -5 imipenem 1 5 571 r : :
. - O _
screened for metallo-beta-lactamase (MBL) enzyme production by a Laboratory Standards Institute (CLSI M7-A7, 2006) microdilution method Meropenem 0-5 8 89.9 >4 Meropenem 2 ° 85.7 > P aeruglno.s.a, Acinetobacter Sf))p ana
disk approximation method or by Etest (AB BIODISK, Solna, SWGden). in Mueller-Hinton broth using validated panels (TREK Diagnos‘tics, 'I;\ev.ci)(ﬂo%(acm S04.15 >84 gzi 128'29 (LD;DI’OC::LO);aCC:]n S00'255 >42 ::Z 19063 S. ma/tOphI/Ia represented >92 A) Of NonN-
: . y : : mikacin < : : vofloxaci <0. : : . . crpe .
| Cleveland, OH) against a variety of antlmlcroplal agents. rlepresgntlng Gontamicin - . o 0 Amikacin - A o5 5 o6 fermentative Gram—neg ative bacilli isolated in
Results: The most commonly recovered non-fermentative Gram- the most common classes and agents used in the empiric or directed | = - - o = : - _ _ _
negative bacilli were PSA (68%), ASP (14%) and S. maltophilia (SM; treatment of non-fermentative pathogens. Categorical interpretation of Tobramycin be . 2U0lis e Gentamicin == 4 93.5 >-8 North American medical centers in the 1997-
11%). Polymyxin B (tested 2001-2006) was very active against PSA MIC results was in accordance with CLSI M100-S18 criteria. Quality FEUPZAI L2 =l 2 IE < Tobramycin =025 1 99.5 3.2 2006 period.
and ASP (=99% susceptible), but displayed more limited activity control studies utilized the following strains; Escherichia coli ATCC 25922 Acinetobacter spp. (1,779) T”methO_P”m/SU'famethovaO'e - >2 51.6 48.4
against other NFB. Tigecycline (2002-2006) exhibited good activity and 35218, P. aeruginosa ATCC 27853 and S. aureus ATCC 29213, with Ceftazidime 8 >16 59.2 31.6 Polymyxin B <1 ) 86.9 100 e Therapeutic options to treat Infections caused
(MIC,, / % at <2 mg/L) against ASP (0.5/92) and SM (0.5/93), but all QC results within CLSI specified ranges. Acinetobacter spp. and P. Imipenem 0.25 4 91.3 4.8 Aeromonas spp. (102) , , o
limited potency against PSA. The activities of other antimicrobials aeruginosa isolates with elevated MIC values for ceftazidime (>16 mg/L) Meropenem 0.5 8 87.0 9.3 Ceftazidime <2 <D 951 2.9 by non-fermentative Gram-negatlve bacilli
are in the Table. Susceptibility patterns of PSA and SM remained and the carbapenems. imipenem and meropenem (>8 mg/L) were further Ampicillin/sulbactam 4 >16 69.2 21.3 Ce.fepime <0.12 0.5 100.0 0.0 are beCOm|ng more I|m|ted due 1{0) r|S|ng
very stable during the decade. In contrast, ASP susceptibility rates tested for the production of metallo-B-lactamases. Levofloxacin <0.5 >4 62.4 33.1 Imipenem | 0.5 4 97.0 2.0 antimicrobial resistance rates
decreased for most agents, including (1997/2006 % susceptible): Al e <4 >3 84.3 10.8 Levofloxacin =05 =05 99.0 10 '
imipenem (94/78), amikacin (92/80), gentamicin (77/61) and RESULTS Gentamicin < =8 63.8 32.5 Amikacin = £ 204 e e Polvmvxin B was the most active
ciprofloxacin (73/53). Many imipenem-non-susceptible ASP strains BT L >lE A 19.4 Gentamicin Sf Sj 2?'8 1(203 oy i ¥ ted et P : d
: : : _ Polymyxin B <1 2 98.6 1.4 Polymyxin B < > : : g
(77%) were from three medical centers in the New York C!ty area, o The most frequently observed non-fermentative Gram- Tig;’c;;"ne iy . . I . | ag?n esle agalns. aer ug/nosa dan
:2?(;??3'_”'”9 were frotm 13Pc5:‘;t1tetrs.and COIIeC_tdeO: rT(‘f'TYb'”tngG negative bacilli recovered from North American patients 5 mattopila (1309 | | | B“rkg":er fz_cepac’a (68) \ . s o Acinetobacter spp. isolates; its use may be
0). Imipenem-resistan strains were widely distribute between 1997 and 2006 included: P. aeruainosa (8.420 . maltophilia (1, eftazidime > . . : :
geographically. No MBL-producing strain was identified among ASP : _ o . g - ( . o Ceftazidime 8 >16 541 33.7 Meropenem 2 >8 75.0 13.6 preferred In some geographlc areas due to
_ Isolates; 67.7%) > Acinetobacter spp. (1,779 isolates; 14.3%) o . . 5 5 : - - -
and PSA isolates. . . Ticarcillin/clavulanate 16 128 56.0 14.3 Piperacillin/tazobactam 8  >64 67.0 19.3 high prevalence of multidrug-resistant strains.
. — > S. maltophilia 0’309_ |solate.s; 10(;5%) > Pseudomonas spp. Levofloxacin 4 82.7 8.3 Ticarcillin/clavulanate ~128  >128 13.6 80.5
| — MI_C.5° (mg/IT)/A) susceptible _ .(non-aerug/r;osa, 329 isolates; 2.6%) > Alcaligenes spp. (157 Trimethoprim/sulfamethoxazole <0.5 <05 98.9 1.1 Levofloxacin 2 >4 60.2 25.0 ® Longitudina| Comparisons of Suscep'nb”rty
Organism (no. tested) ~ Amikacin Ceftazidime Imipenem Levofloxacin TMP/SMX isolates; 1.3%; Table 1). Polymyxin|B < 4 70 g° 14.5° Trimethoprim/sulfamethoxazole <05 D 875 125 _
Acinetobacter spp. (1,779) <4/84  8/59  025/01 <0562  <0.5/74 Tigecycline 05 2 93.4° 2 4P data over the 10-year interval showed
j\e;c;zzgjzzss(ﬂg)z) 5342/?12 T/;g: o;gsj 32}55/39 fﬁiﬁié Table 1. grequency c;f ocbcur.ﬁle.nce o.f n;)n—ferm?nt?tg/e T e () declining susceptibilities among multiple
' = ram-negative Daclill Species/genera tesie i Taal ' ' 1
> cepacia (59 S in the SEEITRY Pro ranrl? in Nogch America cetme o e s ey antimicrobial agents against Acinetobacter
P. aeruginosa (8,420) <4/96  2/83 187  <05/74  >2/46 9 - snem , . oo 0 spp. but very stable susceptibility rates for P.
P. fluorescens/putida (155) <4/96 4/90 1/87 <0.5/85 2/52 (1 997—2006) ] pﬂ _ 5 4 56.8 20' 3 aeru in 0sa an d S ma /tO h Illa
S. maltophilia (1,309) >32/13  8/54 ~8/1 1/83  <0.5/99 | evorioxacin g ' ' g : P '
a. Based on CLSI breakpoints for Acinetobacter spp., P. aeruginosa and S. maltophilia Rank SpeCIGS/genus Jrotp No. tested (%) Amikacin ~92 ~92 a4 022 . .
TMP/SMX = trimethoprim/sulfamethoxazole. | 1 P. aeruginosa 8,420 (67.7) Selntaml'cmB >28 >48 79(;33 8755'36 — COntInued Su rve”lance amOng Nnon-
. o o 2 Acinetobacter spp. 1,779 (14.3) ndlbik ' ' fermentative Gram-negative bacilli is
Conclusions: Therapeutic options to treat NFB infections are 3 S maliophilia 1,309 (10.5) a Criteria as published by the CLSI[2008]. S _
becoming increasingly limited secondary to progressively rising 4 p ' ’ ' b. Criteria as published by USA-FDA for Enterobacteriaceae were used for comparison purposes only. | | warranted due to rapldlty IN resistance
. : ) . seudomonas spp. 329 (2.6) c. Susceptibility percentages were calculated using breakpoints established for Other Non-Enterobacteriaceae by the CLSI. These figures are for comparison purposes only. , L i
resistance rates. Continued NFB surveillance remains necessary 5 Alcaligenes spp. 157 (1.3) mechanism acqwsmon and potentlal for
to optimizg empiric antim.ic.robial therapy, e§pecially for the less 6 Aeromonas spp. 102 (0.8) clonal sprea g
IS (R Ee] e GO s SEEeE: 7 Burkholderia cepacia 88 (0.7) Table 3. Longitudinal susceptibility trends over a ten year period for the three most prevalent non-fermentative Gram-
£ el S HeLs) negative bacilli species/groups observed in the SENTRY Program in North America (1997-2006).
9 Chryseobacterium spp. 25 (0.2)
10 Achromobacter spp. 18 (0.1) Year (no. Iso!ates)
INTRODUCTION 11 Agrobacterium spp. 16 (0.1) % susceptible SELECTED REFERENCES
12 Ochrobacterium anthropi 15 (0.1 Organism/antimicrobial agent 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 All .
The SENTRY Antimicrobial Surveillance Program is a surveillance 13 Other Non-ferm entorsp 97 ((0 8)) < J 1. Clinical and Laboratory Standards Institute. (2006). M7-A7, Methods for dilution
study that monitors >100 medical centers worldwide. The Program ' P. aeruginosa (1130) (1099) (1041) (1107) (819) (1056) (398) (769) (522) (487) (8420) a';g’\gg: zbe’gi,tls,gscif’/g%gy Fﬁis_télgl bacteria that grow aerobically; approved standard
in 1997 itors the f f path d . . . . Amikacin 96.0 95.0 97.2 95.5 96.8 96.5 97.2 96.6 96.9 96.1 96.0 ] ' » P LS
begar.] n 99 and m(.)n.l.ors .e requency of pa O.ge.n OceUrrence an ° Polymyxm B was tested agamSt all strains collected in 2001 Gentamici 85.6 86.6 86.7 83.4 85.2 86.0 90.5 88.4 881 89.7 85.6 2. Clinical and Laboratory Standards Institute. (2008). M700-S18, Performance
antimicrobial susceptibility/resistance rates. Bacterial isolates have been _ : : - entamicin : : : : : : : : : : : T L . . .
_ _ _ 2006 and was the most active agent against P. aeruginosa . standards for antimicrobial susceptibility testing, 18th informational supplement.
collected from bloodstream, respiratory tract, skin and skin structure, ; o : Imipenem 86.8 84.7 88.4 8r.7 86.7 86.5 89.4 36.4 83.7 83.0 86.5 Wavne. PA: CLSL.
. _ . _ . . and Acinetobacter spp. (>98.6% susceptible), but was less Ciorofl . -9.8 - 6.1 3.8 -c & -3 3 -5 4 -6.9 6.6 80 26.3 yne,
urine, and gastrointestinal tract infections. Reports from this study have active agai _ - - i 0 Iprofioxacin - - - - - - - - - - - 3. Enoch DA. Birkett Cl. Ludlarm HA (2007). Non-f tative Gram-neaative bacteri
, S _ - _ gainst other non-fermentative species (70.3-86.3% Cefepi 283 85.6 845 84.4 85.0 85.2 88.4 84.7 83.9 879 84.3 . Enoch DA, Birkett Cl, Ludlam HA (2007). Non-fermentative Gram-negative bacteria.
assisted clinicians when choosing empiric or directed therapy based on susceptibility: Table 2) ciepime - - ' : ' ' ' ' ' ' ' Int J Antimicrob Agents 29 Suppl 3: S33-41.
local, regional or national resistance patterns and suspected pathogen ’ ' Acinetobacter spp. (223) (215) (149) (180) (207) (160) (135) (194) (145) (171) (1779) 4. Falagas ME, Kasiakou SK (2005). Colistin: The revival of polymyxins for the
prevalence. o Tigecycline (tested from 2002 — 2006) exhibited activity against Amikacin 92.4 83.3 85.9 86.1 87.0 86.3 82.2 773 80.0 80.1 84.3 me.magement of multidrug-resistant Gram-negative bacterial infections. Clin Infect Dis
Acinetobacter spp. and S. ma/tophllla (MICSO, 0.5 mg/L and Gentamicin 76.7 67.0 64.4 68.3 99.2 63.1 63.4 24.6 6.6 60.8 63.8 40: 1333-1341. o B
Non-fermentative Gram:negaive bacil are ubiquitous, widely distriuted MIC,, 2 mg/L; Table 2), but showed limited actvty against .~ | Imipenem 5 Jones P, Sacer 5, B ML 2009 Conterman o spectu of sty
that have emerged as important causes of nosocomial infections. aeruginosa (data not shown). Ciprofioxacin 720 or4 051 033 . 269 >70 >0.0 48.3 232 29.2 Gram-negative bacilli isolated in the SENTRY Antimicrobial Surveillance Program
Pseudomonas aeruginosa, Acinetobacter spp. and Stenotrophomonas | | | S. maltophilia (177) (173) (136) (146) (178) (161) (54) (111) (85) (88) (1309) (1997-2001). Int J Antimicrob Agents 22: 551-556.
m.al.tophllla .are the most commonly Oblserlve.d non-fermentgrs in the ° T”methopr_lm/SUIfamethOX_a:ZOIG was the most active ?gent Levofloxacin 774 73.4 87.5 87.0 88.2 84.5 83.3 78.4 88.2 81.8 82.7 6. Sader HS, Jones RN (2005). Antimicrobial susceptibility of uncommonly isolated non-
clinical setting. These pathogens are intrinsically more resistant to most tested against S. maltophilia (MICq, <0.5 mg/L; 98.9% Trimethoprim/sulfamethoxazole 92.1 96.0 100.0 97.9 97.2 08 1 100.0 98.2 100.0 95.5 98.9 enteric Gram-negative bacilli. Int J Antimicrob Agents 25: 95-100.
antlmlcroblal angts and can acquire ad.dltlonal reS|s.ta.nce mechanisms, Susceptlbl_e); followed by tigecycline (MICgo,. 2 mg/L) and 2. Criteria as published by the CLSIM100-S18. 7. Tygacil™ Package Insert (2005). Philadelphia (PA): Wyeth Pharmaceuticals Inc. (June,
making the empiric selection antimicrobial therapy difficult. levofloxacin (MICg,, 4 mg/L; 82.7% susceptible). 2005).




