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ABSTRACT In this study.we evalluated. the in vitro acti\{ity of ti.gecycline against a large collection of RESULTS
Enterobacteriaceae (including ESBL-producing strains), and several of the more commonly
Background: Resistance among Gram-negative pathogens to expanded spectrum B- occurring non-fermentative Gram-negative pathogens (other than pseudomonads) including e All 8,506 strains presented here from the years 2000-2004 were inhibited by < 8 e Among those agents tested against E. coli, the rank order of susceptibility was: e The rank order of susceptibility among agents tested against Klebsiella spp. was:
lactams and carbapenems is a global concern with few new antimicrobials entering into Stenotr OPhomO”aS mq/toph/l/a, Bur khglder la cepacia and Acmei.‘obacter SPP. (car.bapenern— tigecycline = imipenem (MIGso values 0.25 and < 0.5 pg/ml, respectively: both imipenem (99.5%) > tigecycline (97.9%) > amikacin (93.1%) > cefepime (90.4%)
development. Tigecycline (TIG), a novel broad spectrum glycylcycline, is currently under susceptible and —.reS|stant pOpl_JlatlonS) .recovered predomlnantly fr.om p.at|ents with ug/ml of tigecycline (exception, one strain of B. cepacia; MIC, 16 pg/ml); 93.4% gecy B >0 ' - ! ’ > |levofloxacin (90.2%) . Among confirmed ESBL-producing strains, only imipenem
priority review by the FDA for treatment of infections of skin and soft tissues, and intra- bloodstream, respiratory tract, skin and skin structure and urinary tract infections. | 3 | 99.9% susceptible) > amikacin (99.4%) > cefepime (97.1%) > ceftazidime (96.2%) (100.0%) and tigecycline (95.6%) displayed significant activity; no other agent had
abdominal infections. This study compares the activity of TIG against select resistant of Acinetobacter spp, 91.5% of S. maltophilia, 69.0% of B. cepacia, 99.9% of E. . . . . .. > 70% susceptibility.
. L . . - > ceftriaxone (95.6%). The only agents that displayed > 90% susceptibility to
(R) pathogens (including imipenem-non-susceptible [IMP-NS], non-fermentative bacilli MATERIALS AND METHODS , . , -
[NFB] and ESBL-producing Enterobacteriaceae [ENT]). coli and 97.9% of Klebsiella spp. were inhibited by < 2 pg/ml, the USA-FDA confirmed ESBL-producing E. coli were tigecycline and imipenem (MICso values, » ESBL-confirmed E. coli (4.9% of tested isolates) and Klebsiella spp. (17.6%)
Specimen Collection. The collection consisted of 8,506 consecutively acquired, non- - - < : . 0 A displayed only 2-fold increase in their MICq values compared to the entire population
Methods: All strains collected from a TIG global surveillance program (2000-2004) were duplicate, patient isolates submitted from nearly 100 participating medical centers representing approved breakpoint for Enterobacteriaceae (Tables 1 to 3). 0> and = 0.5 pg/mi, respectively; 100% susceptible; Table 1), of MICs for that species.
;:\entrallgl p{ocesse(icbg ggléSIt refe;egcekl?rgch mlcrodlluécéci)ncmdrezt)hg;js atnd %ncluded over 25 countries in Asia, Australia, Europe, North America, and South America. Isolates - BN f | ) RN o
cinetobacter spp. : strains), Burkholderia cepacia : , Olenotropnomonas :  c oy : : : Table 1. Activity of tigecycline and comparator antimicrobial agents tested against 5,326 E. coli strains able 2. ctivity of tigecycline and comparator antimicrobial agents tested against Acinetobacter spp. e _ : ; : : : .
maltophilia (STrl)\El)' 341), E. coli (EC; 5,326), and Klgbsiella spp. (KSP; 2,204). ESBL WETS Identlfleq by the submitting Ia.bora.t?ne.s and SUbseq.uentIy Sl.’llpped .tF) the monitor (263 confirmed ESBL-producers) and 2,204 Klebsiella spp. (389 confirmed ESBL-producers). (484 strains, imipenem-susceptible; 109 strains, imipenem-non-susceptible), Stenotrophomonas ° A_mong Imlpenem susceptible Acmetobac;ter Spp. strains, tigecycline and |m|penem
P PR N o ' e (JMI Laboratories, lowa, USA) where identifications were confirmed using traditional methods maltophilia (341 strains) and Burkholderia cepacia (42 strains). displayed the highest and equal potencies (MICq, 2 pg/ml; 94.6% susceptible to
production was contirmed using the CLSI disk approximation method. and included use of an automated system (Vitek, bioMerieux, Hazelwood, MO, USA). MIC (pg/ml) VIG (g tigecycline); only polymyxin B was more potent (MICq, <1 pg/ml; 99.0% susceptible;
. . pug/m
o _ Organism (no. tested) 50% 90% Range % susceptible/resistant® | _ _ . Table 2).
Results: MICso90 values and cumulative inhibition rates for TIG are in the Table. Susceptibility Testing Methods. MIC values for tigecycline and comparator agents were £ coll (5.326) Organism (no. tested) 50% 90% Range % susceptible/resistant )
S _ < ' _ h _ _ - Acinetobacter spp.” (484 strains) | | . | |
MIC (ug/ml) Cumulative % inhibited at (ug/mi): tested.usmg vallda.lted, dlry—form broth mllcrodllut|on panells (T REK.D|agnost|cs., Cleveland, Eegtre:g;clzlllnnee <2.12 >c{)3.25 <g._238-4 22122.40_3 Imip_?.nem-sll:lsceptible o ; o s e |mipenem-non-susceptible Acinetobacter spp. were highly resistant (> 65%) to all
Organism (no. tested) 50%/90% 05 ] 5 4 3 OH) with fresh cation-adjusted Mueller-Hinton broth medium. Testing, incubation and MIC Ampicillin 16 16 ~1-16 49 1/49.8 Tﬁfgg’;c'”“nee . 5 oo S5 1 /96 7 agents tested with the exceptions of polymyxin B (MICe, < 1 pg/ml; 99.2%
ACB interpretations were performed using the manufacturers recommendations and suggested Amoxicillin/clavulanic acid 8 16 <1->16 79.2/5.9 Ampicillin/sulbactam 8 >392 <0.25->32 65.3/23.8 susceptible) and tigecycline (MICq, 4 ug/ml; 88.1% susceptible).
IMP-S (484) 0.5/2 56 76 95 99 100 technical details of the Clinical and Laboratory Standards Institute (CLSI, formerly NCCLS; g‘eﬂi:i‘)’('i':;]”é tazobactam i 12 igqg'zf? 28'223'2 _Fr’,ipera,ﬁ?”i/”/ltazﬁbaﬁamd gg ]gg <1fg-1ﬁ'2>8256 gg-gﬁg;-g
IMP-NS (109 1/4 15 50 88 09 100 ] . o . . . . . =M. e . - Icarcililiin/clavulanic aci > <10-> . . S . . . . o
BUC (42) " 2/8 21 48 69 86 08 2003 and 2009).Tigecycline susceptibility breakpoint interpretations as defined by the USA- Ceftriaxone <025 <025 025232 95.6/5.6 Ceftazidime 16 >16 <>t 15,0147 e S. maltophilia is among the most resistant species routinely isolated by clinical
oM 4D Ve > r 4 o 10 FDA for Enterobacteriaceae indicate that < 2 ig/ml is susceptible, 4 pg/ml is intermediate Cefepime <0.12 <0.12 <0.12->16 97.1/2.3 Ny 05 0 osa 100.0/0.0 laboratories; trimethoprim/sulfamethoxazole (MICe, 1 pg/ml; 97.4% susceptible)
ALL (5.326) 0.19/0 95 299 299 299 100 and > ? %g]{ml reS|sta|.1t. These criteria \I/vere also applied to the non-fermentative species ETL?EH?Q . ig.gs iaﬁ ig.g;z 22.?;?.509 fé@ﬁffxxfcfkn >g ii ig,gg_zj ;‘S'Zfii'g and tigecycline (MICso, 2 ug/ml; 91.5%) provided the best overall coverage for this
<U. sU.Uo- : : Amikacin 4 >32 <0.25->32 64.7/32.0 ’
KSF)A|_|_ (2,204) 0.5/1 83 94 98 100 gmikad” g ;‘ 52-25?;32 gg-gﬁ-g Gentamicin 4 >8 <2->8 53-5;42-4 rates (86.2 and 86.1%, respectively).
e ' entamicin < < <2-> .0/7. Tobramycin 1 >16 <0.12->16 70.5/25.8
ESBL-confirmed (389) 0.5/2 63 84 96 100 S E L E C T E D R E F E R E N C E S Trimethoprim/sulfamethoxazole <0.05 >2 <0.5->2 68.8/31.2 Trimethoprim/sulfamethoxazole 2 >2 <0.5->2 50.8/49.2 _ o o o
E. coli (ESBL-confirmed:; 263) Polymyxin B <1 <1 <1->8 99.0/0.8 e Against B. cepacia, those agents providing greatest activity included ceftazidime
All ACB, STM and 98% of BUC were inhibited by 8 ug/ml of TIG. MICsoe0 values of IMP- Bradford PA. (2004) Tigecycline: A first in class glycylcycline. Clinical Microbiology Newsletter Tigecycline 0.95 0.5 0.03-2 100.0/0.0 Acinetobacter spp.” (109 strains) (95.2% susceptible) and trimethoprim/sulfamethoxazole (88.1%); tigecycline was
NS ACB were only two-fold above those of IMP-S strains and in both instances, 99% 56-163-169 Tetracycline >8 >8 <2->8 26.3/72.5 'm'pﬁigzr:;gl‘i’:j“scep“b'e 1 . 0 1.8 88.1/0.9 only modestly active (MICe, 8 ug/ml, 69.0%).
of strains were inhibited at 4 pg/ml. All EC and KSP were inhibited by 4 pg/ml TIG, mg'xﬁg'imn lvilanio acic gh @b Pag 28:8;23:5 Tetracycline .8 .8 958 12.0/67 .6
including ESBL-producipg subsets, with ESBL MiGsos values being only two-fold higher Clinical and Laboratory Standards Institute. (2005) Performance standards for antimicrobial (P;girri?(iil:;nétaZObaCtam >12 i?g 825?3?6 72;;;;; Q:;S:Zglillﬂgs/ﬁégggfé?am >2§1 igi j:gi ggg;g Table 3. Activity of tigecycline tested against non-fermentative bacilli, E. coli and Klebsiella spp. (including
than the overall populations. susceptibility testing. Document M100-S15. Wayne, PA:CLSI. Goftriaone a0 30 0.25230 24.0/66.9 Ticarcillin/clavulanic acid >128 >128 64->123 0.0/%6.2 resistant subsets).
Ceftazidime 16 >16 <1->16 42.2/38.0 Zerazdime gh gh e o .
Conclusions: Remarkable potency (98% at 2 pg/ml, > 99% at 4 pg/ml) of TIG was observed Henwood CJ, Gatward T, Warner M, James D, Stockdale MW, Spence RP, Towner KJ ICefepime 1855 >1(§55 58-;2->16 138-8%150-2 Imip:nem 8 8 e 0.0/87 C”m“'a“‘:)e % '”h':"ted at MIC (“9/4””') —
: : : : ' : : ’ g ’ ’ ’ ’ ’ mipenem <0. <0. <0. .0/0. : . i Organism (no. tested) MICso/00 (Hg/ml) <0.06 0.12 0.25 5 2
against inherently-R, NFB populations (including IMP-NS strains), and confirmed ESBL- Livermore DM, Woodford N. (2002) Antibiotic resistance among clinical isolates of Ciorofioxacin o o 0.03-54 33 5/66 5 Ciprofloxacin >4 >4 0.12->4 2.8/96.3 _ /
producing EC and KSP. TIG may represent a welcome addition to the few remaining Acinetobacter ,in the UK ana 1 vitro evaluation of tigecveline ((g AR-936). Journal of Levofloxacin >4 >4 <0.03->4 33.8/60.8 k‘f%’iizcc”i‘rfc'” >g;‘ >§;‘ 8;2?;;;‘ 12:2773323 Aaﬁ?;?:rgemr-zﬁzéeptib|e (484) 0.5/2 4 19 40 56 76 95 99 100
parenteral agents active against these R Gram-negative pathogens. e ! _ JeCy ' Amikacin - 32 <g'5'8>32 2?"7‘;2'367 Gentamicin >8 >8 <0->8 0.3/82.4 Imipenem-non-susceptible (109)  1/4 0 : > 15 50 88 99 100
Antimicrobial Chemotherapy 49:479-487. Gientamicin =2 > o Py Tobramycin >16 >16 0.25->16 17.4/78.0 S. maltophilia (341) 1/2 o 2 10 38 73 91 98 100
Trimethoprim/sulfamethoxazole >2 >2 <0.5->2 44.1/55.9 Trimethoprim/sulfamethoxazole -5 -5 <0.5-52 12.8/87 2 B- p ) o . i - . . i . N
: b : ) . cepacia
INTRODUCTION Jones RN. (1999) Disk diffusion susceptibility test development for the new glycylcycline, Klebsiella spp._(2.204) Polymyxin B ) = = =1->8 98.2/1.8 E ool
GAR-936. Diagnostic Microbiology and Infectious Disease 35:146-155 Tigecycline 0.5 1 0.06-8 97.9/0.0 Stenotrophomonas maltophilia (341) ~ All strains (5,326) 0.12/0.25 9 53 91  >99 >99 >99 100
- - ' - ' Tetracycline <2 >8 <2->8 79.9/16.7 Tigecycline 1 2 0.12-8 91.5/2.6 o _ ' ' )
Dramatic increases in the prevalence of extended spectrum B-lactamase- (ESBL) producing Ampicillin >16 >16 <1->16 4.8;79.6 Tetracyclin? >8 Ei gg->g4 g.gﬁgg.g o bEs'?/L'CO”f'rmed strains (263)  0.25/0.5 4 8 80 99 >89 100
. . . . . . . . . . - . e . Amoxicillin/clavulanic acid 2 16 <1->16 77.7/9.1 Piperacillin/tazobact 64 - 7/66. ebsiella spp.
Enterobacter 1aceac (prlma.lrlly E'. C.:O/I ana KlebSIelIa Spp-) ar_1q mullt|c.jrug.—re3|stant Nathwani D. (2005) Tigecycline: Clinical evidence and tormulary positioning. International P;;g;(elucczlilllirr]m/fai\gé:ggrim 2 >64 §0.1>2->64 86.3/10.8 Tilc?aelrrce:liﬁ;nl/rclzls\/ztj)lasi(c:::lr;d a0 128 516-;28 47.8/17.3 Al strains (2,204) 0.5/1 0 1 3 83 94 98 100
nonfermentative Gram-negative bacilli are changing the face of empiric antimicrobial therapy Journal of Antimicrobial Agents 25:185-192. Cefuroxime 2 16 <0.12->16 76.3/19.1 Ceftazidime 8 16 <1->16 53.2/35.9 ESBL-confirmed strains (389)  0.5/2 0 1 >4 63 84 96 100
in health care settings that deal with a high proportion of seriously ill patients, often with g:}fg%?:; f<2-25 i?é i?-_2>51'6>32 ggzﬂg ﬁr(:fsep::ri lg >lg g-_5>'§16 1?-2;32-2
co-morbidities. Resistance to “third”- and “fourth-generation™ cephalosporins, B-lactam/B3- National Committee for Clinical Laboratory Standards. (2003) Methods for dilution antimicrobial Cefepime <0.12 8 <0.12->16 90.4/8.1 Ciprofloxacin > -4 0.12->4 28.7/38.1
lactamase inhibitor combinations, and even carbapenems has become commonplace in susceptibility tests for bacteria that grow aerobically. Document M7-A6. Wayne, PA:NCCLS. 'é‘f“pe][l‘em | 58-83 52-5 58-8584 22'2;3630 kf;’i‘l’(gz’i(:‘c'” >3; >3;‘ 8-;2;3 82'2;2625 CONCLUSIONS
: : : . - : — . - <0. <0.03- _ _ O- : :
various geographic regions, requiring the utilization of unproven antimicrobic ‘cocktails’ or e o 008 ; 0,034 00.2/79 Gentamicin o8 o8 g 8.9/80. 1
‘ag.entS of last I’esort’, such as p0|ymyXIn B and colistin. New agentS to combat these Quale J, Bratu S, Landman D, Heddurshetti R. (2003) Molecular epidemiology and mechanisms gr::::r(i::’::m <; lg ig__2>58—>32 22;?;1309 $ﬁz:$gglr?m/suIfamethova()Ie ><106.5 >1? <8§_5;Z16 9?471;2060 P These flndlngS COnflrm that tlgeCyCIIne possesses remarkable pOtenCy
resistant pathogens are sorely needed. of carbapenem resistance in Acinetobacter baumannii endemic in New York City. Clinical Trimethoprim/sulfamethoxazole  <0.5 >0 <0.5-50 80.6/19.4 Polymyxin B <1 4 <1->8 86.1/13.9 against inherently resistant non-fermentative bacilli populations including
Infectious Disease 37:214-220. Klebsiell ° (ESBL-confirmed: 389 Burkholderia cepacia (42) . TH .
Tigecycline is the first member of the glycylcycline class to be advanced into clinical trials S iiszsycl(me confirmed: 559 05 , 0194 05 6/0.0 Pgecyclirne g g 2.038—16 6491.8;;2.(13 Acinetobacter spp., S. maltophilia and B. cepacia.
. . . . . . . . . <D._ ] ]
and was recently (June, 2005) licensed by the United States Food and Drug Administration Sader HS, Jones RN. (2005) Antimicrobial susceptibility of uncommonly isolated non-enteric Tetracycline 4 >8 <2->8 52.1/38.6 P?pt)frzyc?uli?:/etazobactam 4 32 055256 83.3/7.1 , , o _
(USA-FDA) as a parenteral agent for the treatment of complicated skin and skin structure Gram-negative bacilli. International Journal of Antimicrobial Agents 25:95-109. mgﬁglillﬂn/davmanic . >1g :g >1f_>16 Zg-ggg_oéo Ticarcillin/clavulanic acid >128 >128 <16->128 9.5/78.6 e Among E. coli and Klebsiella spp., > 98% of isolates were found to be
and intra-abdominal infections. Although chemically related to the tetracyclines and displaying Piperacillin/tazobactam 32 056 0.25->256 49.1/39.1 ggfei)zl'rigne g N 12 §H>216> 16 %Zgﬁﬁg susceptible at 2 ug/ml (the USA-FDA breakpoint for susceptibility) and
identical binding sites on the 30S ribosomal subunit, tigecycline binds to the target much Sader HS, Jones RN, Stilwell MG, Dowzicky MJ, Fritsche TR. (2005) Tigecycline activity Zeproxime g% g% SS;E?Z},S ol [mipenem ) : ooe oy all isolates were inhibited at 4 pg/ml. The presence of ESBL resistance
mo:e e}:wdly anc: offers en::anced Stablllty to the usual tetracycllne efflux and ribosomal tested against 26,474 bloodstream infection isolates: A collection from six continents. Ceftazidime >16 >16 <1->16 32-5;55-:73 Lg\)/:)c:‘l(?xxaacﬁ:‘\n 2 >4 30:0324 81:0/11:9 mechanisms among these two SpeCieS had little influence on coverage
rotection resistance mechanisms. , : , : , , . ) Cefepime 8 >16 <0.12->16 54.8/38. Armikaci 30 30 0.5-532 11.9/81.0 _ . _ .
P Diagnostic Microbiology and Infectious Disease 52:181-186. Imipenem 05 <05 20.5-4 100.0/0.0 Gf;j]t:ﬁ::‘;m >>8 >>8 §2_>8> 05 by ’ugecyclme (no resistant strains were detected).
_ _ _ _ _ _ Ciprofloxacin 0.5 >4 <0.03->4 58.8/35.1 Tobramycin 16 16 <0.12->16 7.1/88.1
A variety of recent studies have addressed the enhanced spectrum of tigecycline, including Zhanel GG, Homenuik K, Nichol K, Noreddin A, Vercaigne L, Embil J, Gin A, Karlowsky JA ke"‘l’(ﬂoxacm %-5 Z;‘ fg-gg'>gz gg-lﬁg-g Trimethoprim/sulfamethoxazole ~ <0.5 >2 <0.5->2 88.1/11.9
. g _ . . _ . J ) .! ) . - ) - ) J . J m| aC|n > S . -> ] ] . 8 1_ 8 98/878 . g . .
methicillin reS|st.apt. Staphylococcus aureus (MRSA), vanpomycm resistant Enterogoccus Hoban DJ. (2004) The Glycylcyclines. A comparative review with the tetracyclines. Drugs et . o on oo Polymyxin B >8 > <1-> o Becau-s,e of the |-nhere!qt stability of jugecycllne to the commonly
SPP. (VRE), pen|C|II|n—r.eS|stanjc Streptocogcus pneumoniae (PRSP), Entergbac?terlaceae, 64:63-88. Trimethoprim/sulfamethoxazole >2 >2 <0.5->2 43.2/56.8 a. Criteria as published by the CLSI [2005]; for tigecycline, susceptible (< 2 pg/ml) and -resistant (> 8 pg/ml) breakpoints are used for OCCUI‘rIng tetracyC“ne reS|Stance meChan|SmS, COUpled W|th |tS enhanced
Ic\:ﬂertainl?on-;‘err:elptal;c;vg ba_CIIII’ anasroblc V\;:I)unddpatho%ens, Halemop h/lcu)sllnfluentz)ae, a. Criteria as published by the CLSI [2005] or USA-FDA (tigecycline). b. fn%TJ%aeg??é\nc%;rthZi?ec;r;%ii[‘\rJ;tZ?(,e?gghgtgs]}crains), A. baumannii (327 strains), A. calcoaceticus (18 strains), A. junii (three strains), A. Iwoffii pOtency and brOader SpeCtrum Of aCtiVity, thlS nOvel agent repl‘esents
oraxeélla catarrnails, INelSSeria gonor rnoeae, C amy lae an myCOp asmas. n y MEeMmDeErs b. Includes: Klebsiella ornithinolytica (two strains), K. oxytoca (371 strains), K. ozaenae (four strains), K. pneumoniae (1,795 strains), Klebsiella (37 strains) and Acinetobacter spp. (91 strains). -y . .
of the tribe Proteae and Pseudomonas aeruginosa dlsplay predictably elevated tigecycline AC K N 0 W L E D G E M E N T ;sp[?u (31 _s;cé’ains) and i;.gterrigena ’(?ne strain). o 345 <t - opsiol B C. !Sncluc(:leeis:qu.sﬁna/;z:)i‘us (three strains), A. baumannii (92 strains), A. calcoaceticus (four strains), A. Iwoffii (two strains) and Acinetobacter d W.elcome add|t-|0n to the few remalnlng parenteral agents active
MIC values. Tigecycline is known to be active against the majority of Acinetobacter spp. © Includes: K- oxytoca (59 sirains), & ozaenae {one sirain). K. pneumoniae (545 strains), and Kiebsiella spp. (four strains) PR | against these resistant Gram-negative pathogens.
at clinically achievable concentrations. This study was supported by a grant from Wyeth Pharmaceuticals.




