Decreasing Susceptibility Rates Among Acinetobacter spp. Clinical Isolates Collected Worldwide (2005-2008)
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ABSTRACT Tigecycline, a semisynthetic tetracycline-like agent, is active against several RESULTS e Tigecycline MIC distribution was bimodal when tested against Figure 1: Tlig?cvr_linT :MC|-d:SgiEUtion- Wh(in ct)este?l_a:a:lrz’; :Xzzt?::fgg‘\??g- e Qverall, tigecycline dgmongtrated slightly high.er potency agaipst
bacterial species and is stable against tetracycline resistance mechanisms. Acinetobacter spp. isolates from the USA and the APAC region E:::)c;e_'sl’;’ i;c?nlirieriz;-eglozPAé [Xi::—lsa(;ifiC]) and year within the Acinetobacter spp. originating from countries in the APAC region
Background: Antimicrobial susceptibility of Acinetobacter spp. varies This agent inhibits protein translation by binding to the 30S rRNA, blocking e The isolates were recovered from blood (46.6%) and respiratory (Figure 1B and E), while unimodal against strains from Latin T e 7 L ’ (MICqy, 1 pg/ml; Table 1) compared to isolates recovered from
widely by region and is continuously being recognized as a serious the entry of amino-acyl tRNA molecules into the A site of the ribosome. tract specimens (38.6%), followed by skin and skin structure America with modal MIC value at 0.5 pg/ml (Figure 1D). countries in the other geographic areas (MICy,, 2 pg/mi).
therapeutic problem. Tigecycline was approved by the European Medicines Agency (EMEA) (12.7%), urinary tract (0.4%), catheter (0.1%) and other less A, Overall 35
and the United States (USA) Food and Drug Administration (FDA) for the prevalent clinical specimen types (1.5%). e A shift in the tigecycline MIC distribution was observed among N A e Tigecycline MIC,, results did not vary significantly by year of
Methods: 4,204 Acinetobacter spp. were collected in USA (17%), European treatment of complicated skin and skin structure infections and intra- Acinetobacter spp. from Europe over the study period (Figure \ sampling (1 — 2 ug/ml) or clinical specimen type (2 pg/ml; Table 1).
(EU; 22%), Latin American (LA; 25%) and Asian (36%) hospitals during abdominal infections. This study evaluated the antimicrobial activity of e Tigecycline exhibited a bimodal MIC distribution (highest 1C). Tigecycline showed a bimodal MIC distribution during 2005 ) % \
2005-2008 and tested for susceptibility by CLSI broth microdilution tigecycline and comparator agents tested against a worldwide collection of occurrences at MIC values of 0.25 and 1 pg/ml) during the 2005 and 2006, becoming more unimodal in 2007 and 2008, which was § 20 M \\ -+ Overall 2008 e Tigecycline non-susceptibility rates (MIC, =4 ug/ml) were highest in
methods. 133 medical centers in 30 countries were surveyed. Tigecycline  Acinetobacter spp. isolated during the years of 2005 through 2008. and 2007 years sampling (Figure 1A). Whereas the tigecycline MIC caused by isolates from Poland, Spain, Greece, Israel and Turkey 5 15 =-Overall 2006 Switzerland (11.1%), France (7.7%), Italy (6.8%), Poland (6.0%) and
breakpoints established by the USA-FDA for Enterobacteriaceae (<2 distribution during 2008 year was more unimodal (modal MIC, 1 (data not shown). S /// \\\ T overs 200 the USA (5.7%).
pug/ml for susceptible) were applied for comparison purposes. Annual MATERIALS AND METHODS ug/mil).
susceptibility trends were determined by y* test. i & e Based on overall MIC,, values, tigecycline (MICy, 1-2 pg/mil;
Bacterial Strain Collection. A total of 4,204 Acinetobacter spp. were _ _ _ 0 e >06.0% susceptible) and polymyxin B (MIC <0.5-1 ua/ml-
| | _ . | 5 | . .. i . . i i i . r - i , t t, t d £ | >900.0% o polymy 90, <0. g :
Results: Ilsolatesl were mainly from bacteremloa (46.6%) _and pneumonia collected from 133 h ospltalsiln 30 c.:ountneS located |n. North. | Amer‘lca Table 1. ,(Azr(i)t(l)rsn_lgggg;al activity of tigecycline against Acinetobacter spp. isolates clustered by country (=50 strains), continent, specimen type and year of sampling 003 0.06 015 O'ﬁlcf;/mnl S 4 00,99 Susceptible) ere the most Sotent compounds, llowed
(38|.6%). .Tl%ecl\ylclzléne (MIC(;5§//90,O %5/2/u?/mggsz/7.1 %0 susct:%Ttlble ovi;]all) anczlt (USA; 17%), Europe (22%), Latin America (2f5%) a2nd thﬁ AS|ak—]P2aOc(|)féc reglor; e _— by minocycline (MICe,, 8 Lig/ml; >80.7% susceptible; Table 2). The
<VU.9o/<U. mi, > susceptipie) were tne maos : 946). ' r : 0 : . C C
PO ymyxm ( 50/90,. Hg- s ° P ) (APA(.:, 36 A)) The IS.OIE.IteS Were recpvered rom 2005 1 roug - -a-S p-a Region Country/Specimen/Year 0.06 0.12 0.25 0.5 1 2 4 >4 50% 90% Susceptibility2 i 35 remalnmg Comparator agents Showed Ilmlted aCtIVIty'
active agents in all regions. Susceptibility rates to other agents were usually of various global antimicrobial surveillance programs. Bacterial identification oo 4302 20649 o0 Tmee  omes  wmees e iseen 13000 . : = B. North America
low and showed significant decline during the study period in all regions was contirmed by the central monitoring site (JMI Laboratories, lowa, USA) North America USA (719) 49 6.8) 136 (257) 146 (46.0) 86 (58.0) 155 (79.6) 106 (94.9) 38 (99.6) 3 (100.0) 0.5 2 94.3 (USA) /\ e Except for polymyxin B (99.7-99.2%: P=0.647), all antimicrobial
(Table). A slight reduction in tigecycline Susqept'b'“_ty rates OC_C“fred_ n using standard algorithms and an automated system, when needed (Vitek® Europe France (78) 5 (6.4) 12 (21.8) 24 (52.6) 9 (64.1) 18 (87.2) 4 (92.3) 4 (97.4) 2 (100.0) 0.25 2 92.3 25 agents tested showed a trend toward decreasing susceptibility
Europe and Latin America in 2007-2008. Tigecycline MIC distribution 2; bioMerieux, Missouri, USA). Germany (65) 7 (10.8) 27 (52.3) 21 (84.6) 8 (96.9) 2 (100.0) - - - 012 0.5 100.0 g, " the study period (Table 2)
was generally bimodal with highest MIC occurrences at 012 and 1 pg/ Poland (117) 1(0.9) 2 (2.6) 13 (13.7) 20 (30.8) 38 (63.2) 36 (94.0) 7 (100.0) - 1 2 94.0 2 :ziiggz rates over the stuay p :

iations. A ilaci tibilit o - o Greece (62) 2 (3.2) 3 (8.1) 6 (17.7) 9 (32.3) 24 (71.0) 17 (98.4) 1(100.0) - 1 2 98.4 515 - N | - | - |
ml and yearly variations. In 2008, imipenem and almlkacm0 SL.lscep ibility Susceptibility Te_stll\/lethods. The isolates were tested. for susceptibility by aly (74 14 ) 0 (162 2 459 s (75,4 1032 5 (100.0, i 1 , 0 o \\\\ Jiiﬁﬁ; e A slight reduction in tigecycline susceptibility rates occurred in
rates were 73 and 73, 60 and 42, 59 and 28, and 62 and 52% in the USA, the reference Clinical and Laboratory Standards Institute (CLSI, formerly sral (83 2 04 P 12017 6.(41.0, 1 (78,9 181000 i ] 1 , 000 10 v ;\\\\ Europe (from 98.7-98.5% in 2005.2006, to 96.8-94.2% in 2007-
Europe, Latin America and Asia, respectively. Among countries with >100 NCCLS) broth microdilution method using commercially prepared and Turkey (306) 5 (1.6) 29 (11.1) 32 (21.6) 60 (41.2) 132 (84.3) 43 (98.4) 4 (99.7) 1 (100.0) 1 2 98.4 5 2008p d | at A 070 f 991-99 6,‘V - 26 05 2 5 006 ‘0 931-
samples tested, imipenem and amikacin susceptibility rates were greatest validated panels (TREK Diagnostic Systems, Ohio, USA) in cation-adjusted Latin America Argentina (211) - 5 (2.4) 23 (13.3) 81 (51.7) 60 (80.1) 32 (95.3) 9 (99.5) 1(100.0) 0.5 2 95.3 : T \§\. . O) and Latin America (from 99. doza : :
in Indonesia and Japan (93-97%). Imipenem susceptibility rates were as Mueller-Hinton broth. Brazil (506) 13 (2.6) 70 (6.4) 87 (33.6) 122 (57.7) 135 (84.4) 57 (95.7) 22 (100.0) - 0.5 2 95.7 003 006 01r 0ae 05 1 o 4 o 94.7% in 2007-2008) during the study period (data not shown).
low as 24% in Argentina and 46-48% in Turkey and India; while amikacin Chile (125) 3 (2.4) 6 (7.2) 17 (20.8) 60 (68.8) 26 (89.6; 11 ((98.4; 21(:;)2.1?) 4(180 ) 82 f 2&;.;1 MIC (ng/imi]

il %in Argentina, India, Mex bl ' ' o s S o S S EE ' . CONCLUSIONS
susceptibility rates were <25% in Argentin, India, Mexico and Poland. Susceptlbllllty percenta.g.e.s were obtained based upon tt\e CLS| br.e akpou.ﬁts Asia-Pacific India (256) 9 (3.5) 31 (15.6) 41 (31.6) 89 (66.4) 69 (93.4) 14 (98.8) 2 (99.6) 1(100.0) 0.5 1 98.8 - CONCLUSIONS
| | | to determine susceptibility rates over the four-year interval. Tigecycline Indonesia (137) 10 (7.3) 40 (36.5) 48 (71.5) 17 (83.9) 15 (94.9) 6 (99.3) _ 1 (100.0) 0.25 : 99.3 C. Europe - | | - |
Conclusions: Continuously emerging resistance was observed among  preakpoints established by the USA-FDA for Enterobacteriaceae (<2 Japan (193) 16 8.3 76 (47.7 67(624)  14(896)  17(98.4) 1099 2 (100.0 - 025 99.0 0 A e Qverall, a shift in the tigecycline MIC distribution (from
Acinetobacter spp. worldwide. Only tigecycline and polymyxin B showed ug/ml for susceptible) were applied for comparison purposes. Annual Korea (81) 2 (2.5) 5 (8.6) 5 (14.8) 23 (43.2) 39 (91.4) 7 (100.0 - - 1 1 100.0 35 T\ bimodal to unimodal) was observed over the study
gOOd (>95%) In vitro aCtiVity againSt Acinetobacter SPP. Although Suscep“b”rty trends were determined by XZ test using the Ep| Info™ Version China (577) 43 (7.5) 105 (25.6) 96 (42.3) 139 (66.4) 157 (93.6) 34 (99.5) 3(100.0) — 0.5 1 99.5 . 30 /\A . . . . .
tigecycline showed an overall trend toward decreased susceptibility at <2 3.41 software package (Centers for Disease Control and Prevention Taiwan (93) 1(1) 4 (5.4) 8 (14.0) 13 (28.0) 43 (74.2) 21 (96.8) 3 (100.0) - 1 2 96.8 & 2 A \ U 005 perlod. However, this alteration was Ilkely driven by
il it tricted 1t 'f' . 3 T cline should be | _ o ! Thailand (88) 6 (6.8) 15 (23.9) 15 (40.9) 18 (61.4) 27 (92.0) 5 (97.7) 2 (100.0) - 0.5 1 100.0 2 /\/ /\'\\ U o00 the MIC distribution shift noted amona 2007-2008
pg/mi, it was restricted to specific regions and years. Tigecycl Georgia, USA). P values < 0.05 were considered to be significant. Continent North America (USA: 719) 49 6.9 136 (25.7) 146 (46.0) 86 (58.0) 155 (79.6) 106 (94.3) 38 (99.6) 3 (100.0) 0.5 5 043 5 /_74 \\ i 0
further evaluated for treatment of Acinetobacter spp. infections. Europe (909) 39 4.3) 110 (16.4) 147 (32.6) 161 (50.3) 292 (82.4) 133 (97.0) 24 (99.7) 3 (100.0) 0.5 2 97.0 > /// //1 \ ~EU 2008 |Solates N Specrﬂc Eu ropean Countrles
Concurrent testing of quality control (QC) strains assured proper test Latin America (1,055) 23 (2.2) 105 (12.1) 185 (29.7) 345 (62.4) 246 (85.7) 112 (96.3) 34 (99.5) 5 (100.0) 0.5 2 96.3 10 / \\
Worldwide % susceptibility rate by year (No. of strains) conditions, procedures and included: Staphylococcus aureus ATCC 29213, Asia-Pacific (1,521) 97 (6.4) 306 (26.5) 296 (46.0) 330 (67.7) 389 (93.2) 89 (99.1) 12 (99.9) 2 (100.0) 0.5 1 991 5 / . . _
Antimicrobial agents 2005 (609) 2006 (1,145) 2007 (1,436) 2008 (1,014)  Overall P Enterococcus faecalis ATCC 29212 Escherichia coli ATCC 25922 and Clinical specimen®  Bloodstream (1,960) 101 (5.2) 307 (20.8) 383 (40.4) 419 (61.7) 481 (86.3) 210 (97.0) 56 (99.8) 3 (100.0) 0.5 2 97.0 . - | \\§, ® Only ’ugecycllne and polymyxm B demonstrated
- e _ | | 5(10%P 971 0.006 . ’ L RTI (1,623) 81 (5.0) 255 (20.7) 259 (36.7) 377 (59.9) 427 (86.2) 175 (97.0) 45 (99.8) 4 (100.0) 0.5 2 97.0 €003 006 012 025 05 1 2 4 >4 0 : : N inst this
Tlg.ecydme o :: zgg :(? 25 ( o6 8; 630 0.000- Pseudomonas aeruginosa ATCC 27853. Validation of QC results was bése_d SSSI (535) 23 (4.3) 70 (17.4) 109 (37.8) 114 (59.1) 154 (87.9) 52 (97.6) 7 (98.9) 6 (100.0) 0.5 2 97.6 MIC (pg/ml) acceptellble (>95 A)) N Vltrf) activity - agains o
mipenem " | | 2= 00) o upon the CLSI guidelines (M100-319, 2009); all QC MIC results were within Year 2005 (609) 29 (4.8) 92 (19.9) 145 (43.7) 127 (64.5) 142 (87.8) 59 (97.5) 14 (99.8) 1(100.0) 0.5 2 975 worldwide collection of Acinetobacter spp. clinical
Ampicillin/sulbactam 521 402 165 921(200%) 438 <0.0001 CLSI listed ranges. 2006 (1,145) 65 (5.7) 197 (22.9) 178 (38.4) 314 (65.9) 285 (90.7) 92 (98.8) 12 (99.8) 2 (100.0) 0.5 1 98.8 D Latin Amer 40 isolates
Cefepime 44.0 401 421 30.9 ((131%) 391  <0.0001 2007 (1,436) 66 (4.6) 240 (21.3) 208 (42.1) 269 (60.8) 332 (83.9) 174 (96.0) 52 (99.7) 5 (100.0) 0.5 2 96.0 - -atin America i jk\ '
Amikacin 49.3 46.4 53.2 39.0 (-10.3%) 473  <0.0001 2008 (1,014) 48 (4.7) 128 (17.4) 153 (32.4) 212 (53.4) 323 (85.2) 115 (96.5) 30 (99.5) 5 (100.0) 0.5 2 96.5
Polymyxin B 99.7 99.2 99.3 99.2 (-0.5%)) 99.3 0.647 ACKNOWLEDGEMENT a. Tigecycline breakpointi es’cablisrsm?sclS Iby ;c(he USdA_:(:DAfor Entero?ac;teriaceae (<2 pg/ml for susceptible) were applied for comparison purposes. 30 /////\\\‘ o T|gecyCI|ne was Very aCt|Ve aga|nSt AC[netObaCter
: : : : b. RTI, respiratory tract infections; , Skin and skin structure infections. )
a. USA-FDA breakpoints for Enterobacteriaceae were applied for comparison purposes only. g 25 0
b. Percentage difference in susceptibility rates from the years 2005 through 2008. The Study was Supported by a grant from Wyeth Pharmaceuticals. § . / \ LA 2005 Spp (I\./”C.5O/.90, 05/2 I.Jg/ml) and 971 A) Of 4,204 Stra.InS
5 I A\ =006 were inhibited at <2 pg/ml. Although tigecycline
ivi ] ' inst Acinetobact . clinical isolates. ) %éd o
INTRODUCTION SELECTED REFERENCES Table 2. Spectrum of activity of tigecycline and comparator agents when tested against Acinetobacter spp. clinical isolates . // \\\g\ ~<LA 2008 Showed 2 trend toward decreased Susceptlblllty a-t
2005 2006 2007 2008 : : :
. o -y . . . 1. Adams MD, Goglin K, Molyneaux N, Hujer KM, Lavender H, Jamison JJ, MacDonald 1J, o G (o IC (o G (o MIC (ug/m) Overal 5 <2 pg/ml, this trend was restricted to Acinetobacter
Acinetobacter spp. is widely distributed in the environment and is part of J Y . . Antimicrobial (hg/mi) (hg/mi) (hg/mi) NQ : , ,

' . . . . Martin KM, Russo T, Campagnari AA, Hujer AM, Bonomo RA Gill SR (2008). Comparative agents 50%  90% Susceptibility? 50%  90% Susceptibility 50%  90% Susceptibility 50%  90% Susceptibility Susceptibility 0 = | spp. isolated from Europe and Latin America (2007
the endogenous human bacterial flora, particularly skin, oral cavity and genome sequence analysis of multidrug-resistant Acinetobacter baumannii. J Bacteriol Tigecycline 0E 5 — 05 1 98.8 0.5 > 96.0 0.5 > 96.5 971 €003 006 012 025 05 1 2 4 >4 R _
respiratory tract. These organisms are also found in many health care 190: 8053-8064. mipener 1 5 . ; 8 65.9 ) 8 53.9 . 8 50.0 53.0 MIC (ug/mi) and 2008) and was only a 1.0% decrease in the
environments, are a very effective human colonizer among hospitalized 2. Clinical and  Laboratory Standards Institute (2009). MO7-A8. Methods for dilution Meropenem > ~8 70.8 2 >8 63.8 2 >8 63.0 8 >8 48.9 60.9 susceptibility overall (Table 2).
patients and extremely capable of acquiring resistance determinants. anCfgg’_a’ SL\’:/CGPT'b'P”;y éeLSSfT for bacteria that grow aerobically; approved standard - Ceftazidime 516 >16 34.5 516 >16 35.8 516 >16 39.3 516 >16 26.9 347 £ APAG 35 /\

ot : - eignin eaition. vvayne, FA. - Cefepime 16 >16 44.0 16 >16 401 16 >16 42 1 >16 >16 30.9 391 ' . _ .
-Fl)-gtet?:ggsaradens“cs make Acinetobacter spp. a successful nosocomial 3. Clinical and Laboratory Standards Institute (2009). M100-S19. Performance standards for A/SP 8 16 50 1 16 16 146.9 16 16 16,5 6 6 31 e 30 M\ e Acinetobacter spp. is a constantly evolving pathogen
' antimicrobial susceptibility testing, 19th informational supplement. Wayne, PA: CLSI. P/To >64 >64 355 ~64 ~64 36.3 >64 >64 353 >64 S64 24 1 329 5c : “r epe

. 4. Jones RN, Ferraro MJ, Reller LB, Schreckenberger PC, Swenson JM Sader HS (2007). Amikacin 32 >32 49.3 >32 >32 46.4 8 >32 53.2 >32 >32 39.0 47.3 g N / /.\\\ anc! decreasmg SUSCeptlblllty rates were Observed
Usually recognized as an opportunistic pathogen, Acinetobacter spp. Multicenter studies of tigecycline disk diffusion susceptibility results for Acinetobacter spp. Gentamicin -8 8 42.2 8 >8 38.9 >8 >8 44.9 >8 >8 37.2 41.0 5 / \ BV durmg q recent fQur-year Study Interval. These results
represents the third leading cause of pneumonias in intensive care units J Clin Microbiol 45: 227-230. Levofloxacin 4 >4 36.6 >4 >4 37.6 >4 >4 4.7 >4 >4 29.0 36.8 5 1s / %Q‘ o APAC 2007 . : :
(ICUs), and is responsible for up to 10% of hospital-acquired infections 5. Livermore DM (2005). Tigecycline: what is it, and where should it be used? J Antimicrob Minocycline NTe NT NT <1 8 88.4 0.5 8 86.5 0.5 8 80.7 85.5 ) . . APAC 2008 emph.aSIZe the need for new the.rapeUth Opth.nS,
(HAls). Furthermore, nearly 30% of A. baumannii recovered from ICU . ghemfhgfj?{ﬁ“_'?;- A (008, W o N fetracycine ) - o > o0 o e e o o \& and tigecycline may be an alternative to polymyxins

: : - ! . ereZ r, cndimiani onomao . y are we airala ot Acinetobacter baumannii : obramycin > : : : : . 5

patlent§ are.reS|stant to _at least three classes of antimicrobial agents, Expert Rev Anti Infect Ther 6: 269-271. Polymyxin B <0.5 <0.5 99.7 <0.5 1 99.2 <0.5 <0.5 99.3 <0.5 1 99.2 99.3 '\ and should be further evaluated for treatmept. of
often Ir_]Cllelng .fluoroqumolones and Cart.)_apenems' The emergence /. Perez F, Hujer AM, Hujer KM, Decker BK, Rather PN Bonomo RA (2007). Global a. Tigecycline breakpoints established by the USA-FDA for Enterobacteriaceae (2 pg/ml for susceptible) were applied for comparison purposes. 0 003 006 01> 095 05 1 | , | . '>4' ACInetObaCter Spp |nfeCt|OnS via Structured C||n|Ca|
of multidrug-resistant (MDR) A. baumannii and the dearth of new challenge of multidrug-resistant Acinetobacter baumannii. Antimicrob Agents Chemother o A/S, ampiciin/sulbactam; P/1, piperacilin/tazobactam. VI (g trial
therapeutic options has increased the use of polymyxins B and E (colistin). 51: 3471-3484. _ | rials.
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