IHMA, Inc.

2122 Palmer Dr.
Schaumburg, IL 60173
Tel: (847) 303-5003
Fax: (847) 303-5601
www.ihmainc.com

Recently Collected Extended Spectrum Beta-Lactamase (ESBL) Isolates (354) Evaluated In
Vitro Against Tigecycline and Comparator Agents: Global Perspective

T. Stevens?, J. Johnson?, D. Hoban?, B. Johnson?, S. Bouchillon?, M. Dowzicky?
YInternational Health Management Associates, Schaumburg, IL, USA
2Wyeth Pharmaceuticals, Collegeville, PA, USA

e o |
Background: Tigecycline (TIG), a member of a new class of antimicrobials | Allisolates were derived from blood, respiratory tract, urine, skin, wound,
ggclillaftl;ygén;i)sth;sogfig ;*:Tt:\évr?l ;Oe':]i\;euﬁféfga egg:'c‘iesd rZ?;gnZli?ggﬂ;g: body fluigs and Ether dsfinecci squrlcgs&l Only one isollellte pedr pat(;ent was Results are shown i the followin tabl Table 2. Regional susceptibility results for 354 ESBL-producing | Table3. Frequency distribution and cumulative % inhibition
accepted into the study. Clinical isolates were collected and teste - : : : L
community and hospital acquired infections. The T.E.S.T. program determined betwsen January 2004 -):]uly 2005 from 107 sites in 25 countries in North isaesmomnin elleilty = Enterobacterlacea(_a T T = for_tlgecycl ineand CompaatorSYS lesless O.f Imipenem-
the in vitro activity of TIG compared to amoxicillin-clavulanic acid, piperacillin- America, Europe, Middle East, Latin America and Asia/Pacific. Isolates X . . 5 5 Region _ Drug _ %Sus %lInt %Res resistant ESBL producing Klebsiella pneumoniae
tazobactam (PT), levofloxacin, ceftriaxone, cefepime, ampicillin (AMP), were identified to the species level and tested at each site by the Table 1. In vitro activity of tigecycline and comparative Db Aneies Mgz B2 8f 44 T
amikacin (AK), minocycline, ceftazidime and imipenem (IMP) against ESBL participating laboratory. antimicrobial agentsagainst 354 extended spectrum beta-lactamase (=) ::gfg;;v 2353 21759 45 g cumys  [025 1 2 4 8 >8 16 >16 32 >32 64 >64 128 >128
isolates collected from hos_pitals_ g_loba_lly throughout_2004—_2005. Methods_: A ® Organism collection, transport, confirmation oforga_nism identification, and producing isolatesfrom aglobd popul aion Ampicilin 9 T Tigecycline :3 71?1 9;8 1(zm
total of 354 ESBL-producing clinical isolates were identified to the species development and management of a centralized database were Cefepime 537 6.8 395 [Amiacin z 2 4 pEY Fe]
level from participating site and confirmed by the central laboratory. Minimum coordinated by Laboratories International for Microbiology Studies (LIMS), MIC (mcg/mL) Ceftazidime 9.5 4.8 857 63 125 25 59.4 100
Inhibitory Concentrations (MICs) were determined by the local laboratory using adivision of International Health Management Associates, Inc. located in Organism (N) Drug MICs, MICqy Range %Sus * Ceftriaxone 265 245 49 [AmoxClav =
supplied broth microdilution panels and interpreted according to CLSI Schaumburg, IL, USA. AIESBL producers  Tigecycline 05 2 0.06-8 932 Imipenem ~ 78.2 143 7.5 [Ampiciiin 2
guidelines, except for tigecycline, which used the susceptible breakpoint of ® Allorganisms were deemed clinically significant by local participant criteria. (n=354) Amikacin 4 16 05-32 907 Levofloxacin 252 54 694 100
<2 mecg/mL for Enterobacteriaceae as defined in the FDA package insert. Isolate inclusion was independent of medical history, antimicrobial use, AmoxClav 16 >32 2->32 274 MiesEie 707 &8 204 [ ) A
Results: %S for all ESBL-producing isolates vs. TIG, IMP, and AK was 93.2, age or gender. All sites identified each study isolate utilizing local laboratory Ampicillin >32 >32  4->32 03 ENone :_'i'p:azé’”ne :;g g'é ‘t)a';’ Corariame - —
91.0, and 90.7%, respectively; %S for other comparators ranged from a high site criteria. Cefepime 8 >32 05->32 508 = 125) Ar?]igcin 052 48 0 100
of 66.9% (PT) to a low of 0.3% (AMP). MIC_/,, for TIG, IMP, and AK were 0.5/ _ - — - Ceftazidime >32 >32  8->32 215 AmoxClav 328 40.8 264 [ - e
2, 0.5/2, and 4/16 mcg/mL; the MIC, for all other drugs was in the resistant Antimicrobial Susceptibility Testing Ceftriaxone 64 >64 0.06->64 20.3 Ampicillin 08 0 992 e = — -
range. There were minor regional differences in levels of activity, with either Imipenem - 05 2 012->16 91 Cefepime 544 112 344 65.6 938 100
TIG (North America) or IMP (Europe, Asia/Pac) being the most active ® Minimum inhibitory concentrations (MICs) were determined by the CLSI Levofloxacin 8 ~ >8 0.015->8 359 Ceftazidime 304 88 60.8 Levofioxacin =
compound in this study. Conclusions: TIG is as active in vitro against ESBL recommended broth microdilution testing method [8]. Tigecycline was Minocycline 4 >16  05->16  66.1 Ceftriaxone 224 224 552 QT — =
strains as IMP. Its expanded broad spectrum of activity, including Gram- supplied by Wyeth Pharmaceuticals (Collegeville, PA, USA). All other i Pip-tazo 8 128 05-128 66.9 Imipenem 100 0 0 31 219 781 938 100
negative and -positive strains resistant or multiply-resistant to other agents, agents were supplied by the panel manufacturer, MicroScan (Dade Behring E. coli Tigecycline 025 05  0.06-4 s LGTVOHOXfC'n Lo S Ep"m a1 1o
should make it a very useful treatment option for difficult to treat ESBL producing Inc., West Sacramento, CA, USA). The following antimicrobial agents and (n=103) ATLEER 4 8 d=g2 £x) mm_?;:zg ne -s,;g 1:;'6 ig'i -
Enterobacteriaceae. dilution ranges (expressed in mcg/mL) were included on the panels: fimdiy - 15 2ER d-3RE 2l SaPacTe Tigecycline TR e e o e e T T T T T e
tigecycline (0.008-16), amoxicillin/clavulanic acid (0.12/0.06-32/16), ApiElin - 2R R 4e >322 a (n=45) Amikacin 1000 0 o0 10 FOA kgt (2) v a9, m ot vl
INTRODUCTION ampicillin (0.5-32), imipenem (0.06-16), levofloxacin (0.008-8), minocycline g::tea[iirgi?n o ig :gg 531'35_ :Q; gé; AmoxClav 267 60 133 <MIC, a MIC, vaoesnx R e e B T Y D DS
(0.5-16), piperacillin/tazobactam (0.06/4-128/4), amikacin (0.5-32), Ceftriaxone 64 64 <0.06->64 14.6 Ampicillin 0 0 100 )
Tigecycline (formerly GAR-936) is a member of a new class of antimicrobial ceftazidime (8-32), ceftriaxone (0.06-64), and cefepime (0.5-32). MIC TiEEEn 035 @05 012-2 100 Cefepime ~ 57.8 156 26.7 CONCLUSIONS
agents, the glycylcyclines. This synthetic analogue of the tetracyclines exhibits interpretive criteria followed published guidelines established by the Clinical Levofioxacin 58 58 0.015->8 19.4 Surrilin G - G (B2
significant antibacterial activity that is both bacteriostatic and, in certain instances, sz Fa}bt()rét\_tory Ste:(ndards |n5ttlftUth«‘_ [9] anld thelroece';]t us Fo?d agl‘d Drug Minocyclne 4  >16 <0.5->16 62.1 .C,,‘f}f;'e'ﬁﬁﬂe ]ité' 150'6 7?83 B Tigecyclinewasthe most active compound vs. ESBL -producing
bactericidal wnh killing activity that is as much as fourfo!d bgtt(_er than vancomycin ministration package insert for tigecyciine [10], where applicable. Pip-tazo 4 64 05->128 883 Levofloxacin 467 2.2 511 E. coli, K. pneumoniae, and K. oxytoca, inhibiting 93.2% of the
and daptomycin [1, 2]. The development of tigecycline is important in that it | ™ Quality controls (QC) were performed by each testing site on each day of K. pneumoniae Tigecycine 1 4 012-8 90 Minocycline 756 133 111 o o g
and other glycylcyclines are active against bacterial strains carrying either or testing using the corresponding ATCC control strains: Escherichia coli (n=230) Amikacin 4 32 <05-32 87 Pip-tazo 933 44 22 SIS U S EER S £ E T E T LT 12z EIL0va e
both of the two major forms of tetracycline resistance: efflux and ribosomal ATCC 25922, E. coli ATCC 35218, and Pseudomonas aeruginosa ATCC AmoxClav 16 32 2->32 278 Middle East _ Tigecycline 100 0 0 90.7%, fesPec‘!de' . o o
protection. Certain substituents at the 9-position of the tetracycline molecule 27853. Results were |qcluded in the analysis only when corresponding Ampicillin 532 30 16-532 o (n=24) Aileet 917 83 0 B Theregional differencesin levelsof imipenem activity (78.2%
restored activity against bacteria harboring genes encoding either or both efflux QC isolates tested within the acceptable range according to CLSI (2005) Cefepime 8 >32 <05->32 52.6 AmoxClav 0 0 100 susceptiblein North America, but 100% susceptiblein all other
and ribosomal protection. A single chemical modification of tigecycline guidelines [9)]. Ceftazidime >32 >32 <8->32 148 Aty g © i areas) were due to 32 imipenem-non-susceptible strains of K.
overcomes the two molecularly distinct forms of resistance while maintaining Ceftriaxone 64 >64 0.12->64 22.6 g:;g:irgi?ne iég :’225 sgg pneumoniae from 7 hospitals located within a 100 mile radius
anaerobic bacteria [3]. Furthermore, resistance to tigecycline is difficult to Levofloxacin 8 >8 0.03->8  39.6 Imipenem 100 0 0 outbreak of carbapenem-resistant K. pneumoniae (mediated by
produce even in the laboratory. ity gensCremether 000.4a(0: . docbd. Minocycline 4 >16 1->16 67.4 Levofloxacin 417 0 583 A '
Enomaarsons v e A eredr Pip-tazo 16 >128 1->128 565 Minocycline 58.3 20.8 20.8 KPC betarlactamases) intheNew Y ork a'ea[li_L—l_B]. Bratuetal
Previous studies have demonstrated excellent in vitro activity for tigecycline | i ]Zsi’%"::m pie s K. oxytoca Tigecycline 05 1 025-2 100 Pip-tazo 75 83 167 [13] re_ported that 109% (96/96) of _th@e imipenem non-
against clinical and laboratory strains of Gram-positive and -negative bacteria | 5., nmsnoosos (n=21) Amikacin 4 16 1-32 90.5 Latin America Tigecycline 100 0 0 susceptible K. pneumoniaewere susceptibletotigecycline; inthe
with MIC,s at or below 2 meg/mL, including difficult-to-treat methicillin-resistant | &g ™™™ oo AmoxClav 8 32 2-32 52.4 (n=13) Amikacin 769 231 0 present study, 93.8% were susceptible to tigecycline, and the
Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE) and | - s mecion saminirosngenszocs sty psorn. I Ampicillin - >32 >32  >32->32 0 '::"ﬁ:;v 767 1‘:’)'4 71%3 remaining 6.2% (2/32 strains) were "intermediate”, with MICs
extended-spectrum beta-lactamase (ESBL) producing Enterobacteriaceae [4- | - it s b S R R TS o v s g::fapz':;‘;] . >g ) :g; Sgés_ ';:;2 759')2 Ceprime wE 0i 9 of 4meg/mL. Noneof theimipenem-resistant strainsin thisstudy
7]. The relatively limited treatment options for infections due to ESBL-producing 10" Tl P 2505 Wi ramauicas e Piieta PAUSA - . = Ceftazidime 154 7.7 76.9 wasresigtant totigecydline.
strains in particular have led to a need for new compounds with activity against | mes """ N Coiifpams 15 @4 @2-30 20 Ceftriaxone 0 154 846 B Tigeoydli be avalid a " - .
these problematic pathogens. This study was undertaken to document the in | 5™ 50 < agents. 3 Animicrob mifzEm @8 @9 051 150 Imipenem 100 0 0 'gecycline appeers tO. avalid atermnative to lmlpenem or
vitro activity of tigecycline against a significant number of clinical isolates of [| ™" I’:Ae_vofloxlfacm ‘1‘ 1‘2 <00053 :1?6 ;gi Levofloxacin 538 7.7 385 therapy of Si_rIOUSInfectlonscaJsed by ESBL_'PTOdUC'nQE- coli,
ESBL-producing Enterobacteriaceae from North America, Europe, Middle East, ACKNOWLEDGEMENTS Piln_ctt;:)zlg ne 4 5D 05.sim  TE2 Minocycline 769 231 0 K. pneumoniae, or K. oxytoca; furthermore, itis oneof theonly
Latin America and Asia/Pacific. This study is part of the larger ongoing global ——— 2 — - — = Pip-tazo 615 0 385 presently-available antimicrobics effective against KPC-
Tigecycline Evaluation and Surveillance Trials (T.E.S.T.) program (o008 fagy A Y LSS, MIGO SIS (2009 tsyln ek e s o FOA peicge et Anterpretive ateria & defined by CLSI, M100-515 (2005); tigeoydine breskpoints possessing carbapenem-resistant K. pneumoniae.
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