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REVISED ABSTRACT

Background: Tigecycline,amember of anew classof antimicrobials(glycylcyclines), hasbeen shownto
have potent expanded broad spectrum activity against most commonly encountered Gram-positive and
Gram-negative species, including anaerobi ¢ pathogens responsiblefor community and hospita infections. The
T.E.S.T. program determined theinvitro activity of tigecycline compared to amikacin, ampicillin, imipenem,
cefepime, ceftazidime, ceftriaxone, levofloxacin, minocyclineand piperacillin/tazobactam against Gram-
negative strainsin additionto linezolid, penicillin and vancomycin for the Gram-positive species. | solateswere
collected from 44 hospital sinthe United Statesthroughout 2004. M ethods: Atotal of 9,567 clinical isolates
wereidentified to the speciesleve at each participating Site and confirmed by the central |aboratory.
Minimum Inhibitory Concentration (MICs) were determined by thelocal |aboratory using supplied broth
microdilution panelsfrom Dade Behring and interpreted according to CL S| guidelines. Results: Tigecycling's
activity wassmilar toimipenem against most Enter obacteriaceae. Tigecyclineinhibited ESBL producers
withaMIC, of 2meg/ml. Although similar to other classes of broad spectrum antimicrobia agentsagainst
non-fermenters, tigecyclinewas especidly active against Acinetobacter spp. withthelowest MIC of 1
mcg/ml. Tigecyclineinhibited S aureuswith MIC of 0.25 meg/ml for both MSSA and MRSA isol ates.
Similar resultswerenoticed againgt enterococci with atigecyclineMIC, of 0.12 meg/mL that remained

cons stent regardless of vancomycin susceptibility. Conclusion: Tigecycling sinvitro activity wascomparable
or greater than most commonly prescribed antimicrobia sagainst abroad spectrum of agrobic clinical
pathogens. The presented data suggest that tigecycline may be an effective thergpeutic option against many
aerobic Gram-positiveand Gram-negative pathogens, including ESBL,, VRE and MRSA resistant

phenotypes.

INTRODUCTION

Tigecyclineisanovel antimicrobia with expanded broad-spectrum activity from anew class of compounds, the
glycylcyclines. Tigecycline inhibits protein synthesis by binding to the 30S ribosomal subunit. Althoughitis
perceived to be bacteriostatic, its anti-bacterial activity is significant and has shown some bactericidal activity
against key targeted pathogens[1,2]. Tigecyclinewas devel oped to provide activity against tetracycline and multi-
drug-resistant Gram-positive pathogens and has demonstrated significant activity against aerobic and anaerobic
Gram-positive and Gram-negative microorganisms[2-4].

Tigecyclineresistanceisvery infrequent and is al so difficult to select for in the laboratory [5, 6] with aselection
frequency observed at less than 10-9 [3, 5, 7]. With the exception of P. aeruginosa, tetracycline-resistant
bacteriawith either tetracycline efflux pumps or ribosomal protective features are sensitiveto tigecycline[2-4, 7-
11]. Tigecycline has shown to be highly effective against multi-resistant Acinetobacter spp., particularly A.
baumannii that are commonly associated with serious nosocomial infections. Similar activity has been observed
against Enterobacteriaceae, even extended-spectrum b-lactamase (ESBL) producing strains [10]. Tigecycline
has demonstrated M1Cgq values of <0.5 mcg/ml against methicillin-resistant Staphyl ococcus aureus (MRSA)

B ESBL activity wasconfirmed by testing the following antibiotic disks: cefotaxime (30 ng),
cefotaxime/clavul anic acid (30/10ng), and ceftazidime (30g), ceftazidime/clavulanic acid (30/10ng).
Antibiotic disks were manufactured by OxoidInc. Ogdensburg, New York. Mueller-Hinton agar
used in testing was manufactured by Remel Inc. Lenexa, Kansas.

B Anorganismisinterpreted as producin an ESBL if thereisanincrease of > 5mm in theinhibition
zone of the combination disc when compared to that of the cephal osporin alone: cefotaxime/
clavulanic acid — cefotaxime> 5 mm or ceftazidime/clavulanic acid — ceftazidime> 5 mm.

B MICinterpretivecriteriafollowed published guidelines established by the CL S| where applicable [12].
Tigecyclinetentative breakpoints (in units of mcg/mL) are defined as susceptible < 2; intermediate = 4;
and resistant > 8.

B |solates were identified to the genus and species level by the local laboratory. Each site tested the
isolatesusing broth microdilution panels.

B Quality control of broth microdilution panelsfollowed manufacture’ sand NCCL S guidelinesusing the
following ATCC strains: Enterococcus faecalis ATTC 29212; Escherichia coli ATCC 25922;
Haemophilus influenzae ATCC 49247; Haemophilus influenzae ATCC 49766; Staphylococcus
aureus ATCC 29213; Streptococcus pneumoniae ATCC 49619; and Pseudomonas aeruginosa
ATCC 27853.

B Thecollection and transportation of organisms and the confirmation of identification, aswell as,
construction and management of a centralized database were conducted and coordinated by
Laboratories International for Microbiology Studies(LIMS), asubsidiary of International Health
Management Associates, Inc. (IHMA, Schaumburg, IL).
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B All isolateswerederived from blood, respiratory tract, urine (no more than 25% of all isolates), skin,
wound, fluids and other defined sources. Only one isolate per patient was accepted.

B 9,567 Clinical isolates were collected and tested between January 2004 — December 2004 from 53
study centersin the United States.

B Custom broth microdilution panelswere supplied by MicroScan (Dade MicroScan, Sacramento,

RESULTS

Table 1. In Vitro Activity of Tigecycline and Comparative Agents against 4,103 Strains of Table3. InVitroActivity of Tigecyclineand Comparative Agentsagainst 2,407 Gram-positive

Enterobacteriaceae Pathogens =
_— ———— Organism Name® D.rug" . %SUS %INT %RES MICsy MICq
_(megmi) _(mogm) R A
Ampicillin 6.7 0 933 16 >16
Organism Name*® Drugb %SUS %INT 9%RES MICy MICq Organism Name*® Drugb %SUS %INT 04RES MICs, MICqy Cefteiaxone 488 289 223 16 >64
Enterobacteriaceae  Tigecycline 96.5 2.8 0.7 0.5 1 ESBL producers Tigecycline 94.9 4.1 1 0.5 2 Lgﬁ;nmn 5312 21.(1J 33:2 o.zg >3§
(n=4,103) Amikacin 99.1 0.7 0.1 2 4  (E.coli, Amikacin 918 82 0 8 16 Linezolid 99.8 o 02 2 4
Amox-Clav 498 64 438 16 >32 K. pneumoniae, Amox/Clav 306 276 418 16 >3 e A I Gl
Ampicillin 16.7 66 767 >32 >32 K. oxytoca) Ampicillin 0 2 98 >32 >32 Pip-Tazo 636 0 364 4 >16
Cefepime 96.6 1 24 <05 1 (n=98) Cefepime 612 51 337 8 >32 — \T’,m"},yd" igg g g 01; 02;
Ceftazidime 875 22 102 <8 32 Ceftazidime 102 31 867 >32 >3 S e A
Ceftriaxone 90.3 4.3 54 <0.06 8 Ceftriaxone 276 296 429 32 >64 (n=628) Ampicillin 0.6 0 94 >16 >16
Imipenem 983 06 11 05 1 Imipenem 827 112 61 05 8 fr:g:;‘:e o e WL 2o
Levofloxacin 874 18 10.8 0.06 8 Levofloxacin 235 6.1 704 >8 >8 Levofloxacin 23:2 16:7 60 ie >32
Minocycline 86.4 6.7 6.9 2 8 Minocycline 724 92 184 4 16 Linezolid 99.8 o 02 2 4
Pip-Tazo 914 35 51 216 Pip/Tazo 571 51 378 16 >128 el ke o B2 oain O
E. coli Tigecycline 99.9 0.1 0 012 025 E. aerogenes Tigecycline 95.8 36 0.6 0.5 1 Pip-Tazo 36.9 0 631 16 >16
(n=1,240) Amikagin 99.5 0.4 0.1 2 4 (n=334) Amikagin 988 1.2 0 2 4 _ Veremgen 10 @ v 1 1
Amox-Clav 756 132 112 4 Amox/Clav 63 33 904 >3 >3 oy akodne 109 o % B
Ampicillin 46.1 13 526 >32 >32 Ampicillin 51 45 904 >32 >32 Ampicillin 96.9 0 31 1 1
Cefepime 987 03 1 <05 <05 Cefepime 976 15 09 <05 1 fg;me @oeom >5§ >5§
Ceftazidime 94.7 14 4 <8 <8 Ceftazidime 841 54 105 <8 32 Levofloxacin 554 11 434 1 s
Ceftriaxone 95.9 18 23 <006 025 Ceftriaxone 934 51 15 012 8 Linezolid 987 104 2 2
Imipenem 99.7 0 03 025 05 Imipenem 98.8 0 12 1 2 e - T O
Levofloxacin 77.3 1.7 21 0.03 >8 Levofloxacin 94.9 2.4 2.7 0.06 0.5 Pip-Tazo na na na 2 4
Minocycline 855 8.1 6.4 1 8 Minocycline 91 42 48 2 4 _ Vancomycin_ 944 0.6 SN S
Pip-Tazo % 18 23 1 4 Pip/Tazo 895 69 36 2 3 o™ e
K. pneumoniae Tigecycline 94.6 45 0.9 0.5 2 E. cloacae Tigecycline 93.6 4.3 21 0.5 2 Ampicillin 156 0 844 >16 >16
(n=1,024) Amikacin 98 18 0.2 2 4 (n=795) Amikacin 994 04 03 2 4 Ceiitzens R oE SR =@
Amox/Clav 82 57 92 2 16 Amox/Clav 36 18 946 >32 >3 L S L G e
Ampicillin il 17 799 >32 >32 Ampicillin 4.3 3 927 >32 >32 Linezolid 9238 21 42 2 2
Cefepime 944 07 49 <05 2 Cefepime 952 18 3 <05 4 - T
Ceftazidime 87.9 1.2 10.9 <8 >32 Ceftazidime 755 36 209 <8 >32 Pip-Tazo A na na >16 >16
Ceftriaxone 91 33 5.7 <0.06 8 Ceftriaxone 785 88 127 025 64 _ Vancomycin__ 328 16 656 >32 >32
Imipenem %1 18 21 05 1 Imipenem 987 01 11 05 1 UEpOUERSERD TS A B ©oehy O
Levofloxacin 88.6 11 104 0.06 8 Levofloxacin 916 25 59  0.06 2 (n=152) Ampicillin 132 0 868 >16 >16
Minocycline 84.6 6.4 9 2 8 Minocycline 852 6.4 8.4 2 8 Ceftriaxone na na  na >64 >64
Pip/Tazo 913 11 76 2 16 Pip/Tazo 829 88 83 2 64 A S S e
K. oxytoca Tigecycline 98.8 12 0 025 1 S marcescens Tigecycline 96.8 8 0.2 1 1 Linezolid 947 2 & 2 2
(n=173) Amikacin 100 0 0 2 4 (n=467) Amikacin 100 0 0 2 4 EsE B O N
Amox/Clav 86.1 4 9.8 2 16 Amox/Clav 24 1.1 9.6 >32 >32 Pip-Tazo a  na na >16 >16
Ampicillin 29 87 884 >32 >32 Ampicillin 24 3.6 94 >32 >32 i Vancomycin 0 0 100 >32 >32
Cefepime 100 0 0 <05 1 Cefepime %8 15 17 <05 1 ajg;?“'ae e
Ceftazidime 925 0.6 6.9 <8 28 Ceftazidime 91 3 6 <8 <8 Ampicillin 100 0 0 012 012
Ceftriaxone 94.2 52 0.6 <0.06 4 Ceftriaxone 927 34 3.9 0.25 4 Ceftriaxone 100 0 0 006 012
Imipenem 99.4 0 06 05 05 Imipenem 987 04 09 1 2 Ao S O
Levofloxacin 94.8 35 1.7 0.03 1 Levofloxacin 96.1 13 2.6 0.12 1 Linezolid 99.8 0 02 1 1
Minocycline 93.1 5.8 1.2 1 4 Minocycline 899 58 43 4 8 '“:";]’:Z_?I’i‘ime oowom <002 oig
Pip/Tazo 92.5 0.6 6.9 1 8 Pip/Tazo 9%5.7 26 17 1 8 Pip-Tazo na  ra  na <025 <025
Vancomycin 100 0 0 0.5 0.5

@ Only species with n >20 are represented.
b Breakpoints as defined by NCCLS where available (M100-S14), 2004. Tigecycline breakpoints defined as: susceptible < 2;
intermediate = 4; and resistant > 8

a Only species, except for VRE, with n >20 are represented.
b Breakpoints as defined by NCCLS where available (M100-S14), 2004. na = NCCLS breakpoints not available. Tigecycline
breakpoints defined as: susceptible < 2; intermediate = 4; and resistant > 8

Table2. InVitro Activity of Tigecycline and Comparative Agentsagainst 1,665 Acinetobacter | Table 4. In Vitro Activity of Tigecycline and Comparative Agents against 1,371 Fastidious

spp and Pseudomonas aeruginosa Respiratory Pathogens
MIC (m':gllr?lL)
(mcg/mL) GrET a
: a b —_— ganism Name Drug %SUS %INT %RES MICs MICg
Organism Name®  Drug %SUS %INT %RES MICs MICg S pneumoniae Tigeoydine 100 0 0 006 05
Acinetobacter spp  Tigecycline 98.8 12 0 0.5 1 (n=696) Amox-Clav 928 33 39 <003 2
(n=684) Amikacin 852 72 76 4 32 Ampicillin na  na na <006 4
Amox-Clav na na na 32 >32 Cd.triaxone 97.6 11 13 <0.03 1
Ampiclin  ta ma e >® > Laiogen 83 04 13 08 1
Cefepime 463 154 383 16 >32 Linezolid 100 0 0 <05 1
Ceftazidime 474 38 488 16 >32 Minocycline  na na na <025 4
Ceftriaxone 294 228 478 32 >64 Penicillin 586 257 157 <0.06 2
Imipenem 87.8 5.9 63 05 8 Pip-Tazo na na na <025 2
Levofloxacin 48 51 469 4 >8 —_— ¥_m°°”}¥°'” i% g g gég gg
. . icillin-Susceptible igecycline . .
Mmowdme 902 7.6 22 <05 4 S pneumoniae Amox-Clav 100 0 0 <0.03 <0.03
Pip-Tazo 731 0 269 8 >128 (n=408) Ampicilin_~~ na  na  na <006 <006
A. baumannii Tigecycline 98.7 13 0 0.5 1 Ceftriaxone 100 0 0 <003 003
(n=617) Amikacin 84.7 7.8 7.5 4 32 Imipenem 811 189 0 <012 025
Amox-Clav na na na 32 >32 Levofloxacin  99.8 0.2 0 0.5 1
Ampicillin na na na >32 >32 ":/:I"?d '(gi e 1:: r?a r?a 502': 0 é
Cefepime 438 165 397 16 >32 e T 6 & oo m
Ceftazidime 46 31 50.9 32 >32 Pip-Tazo . = na <025 <0.25
Ceftriaxone 26.7 23 50.2 64 >64 Vancomycin 100 0 0 025 05
Imipenem 87 6 7 05 8 Penicillin-Intermediate ~ Tigecycline 100 0 0 006 05
Levofloxacin 45.4 53 49.3 4 >8 S pneumoniae Amox-Clav 98.3 11 0.6 0.12 2
Minocycline 893 83 24 <05 8 (=) /é;"lpici'”n - = gig Og
9 riaxone . . .. .
- P’_’”az‘? 26 O B = Imipenem 257 721 22 025 05
A. calcoaceticus Tigecycline 100 0 0 025 2 Levofloxacin 961 0.6 34 05 1
(n=15) Amikacin 93.3 0 6.7 2 8 Linezolid 100 0 0 <05 1
Amox-Clav na na na 32 >32 Minocycline na na na <025 8
Ampicillin na na na 32 >3 Penicillin 0 100 0 0.25 1
Cefepime 60 133 267 8 >3 \F/‘;I:rzr; o a3 W S 2
Cigddne Gy WS AW &5 %R PencllinReSsat  Tigeoycline 100 0 0 012 05
Ceftriaxone 267 467 267 16 >64 S pneumoniae Amox-Clavy 569 193 239 2 8
Imipenem 100 0 0 0.5 1 (n=109) Ampicillin na na na 4 8
Levofloxacin 66.7 0 333 012 >8 Ceftriaxone 862 55 83 1 2
Minocycline 933 67 0 <05 2 Imipenem 0 743 257 05 1
Pip-Tazo 86.7 0 1233 4 128 Levofloxacin 963 0.9 28 1 1
A Tworfi Tigecydine 00 0 0 012 012 b:i"fogljme S
(n=37) Amikacin 100 0 0 1 2 Penicillin 0 0 100 2 8
Amox-Clav na na na 2 16 Pip-Tazo na na na 4 4
Ampicillin na na na 8 >32 Vancomycin 100 0 0 025 05
Cefepime 94.6 2.7 2.7 1 8 H. influenzae Tigecycline 100 0 0 012 025
Ceftazidime 73 135 135 <8 32 (n=675) ﬁmi kaé:" 9’;39 r;)a (f;fll 0 g g
: mox-Clav . . .

Cefmaxone GILL 52 2 4 e Ampicillin 736 12 252 <05 >32
Imipenem 100 0 0 0z 05 Cefepime 82 0 18 <05 <05
Levofloxacin 94.6 54 0 012 1 Ceftazidime 0 0 100 8 <8
Minocycline 100 0 0 <05 <05 Ceftriaxone ~ 99.7 0 03 <0.06 <0.06
Pip-Tazo 97.3 0 2.7 <0.06 4 Imipenem 94 0 0.6 05 1
P. aeruginosa Tigecycline 45 94 861 8 >16 legiwes € 0 4 QU @
(n=981) Amikagin %9 12 18 4 8 g;‘g‘;’zﬂ'"e oom m 2 s
Amox/Clav izl (] na. >32  >32 Betaloctamase Positive  Tigecydline 100 O 0 012 025
Ampicillin na na na >3 >32 H. influenzae Amikacin na na na 4 8
Cefepime 747 141 11.2 4 32 (n=170) Amox-Clav 100 0 0 1 2
Ceftazidime 81.1 53 13.6 <8 32 Ampicillin 5.9 24 918 >32  >32
Ceftriaxone 139 179 682 >64 >64 ggfpi_rg_e 9;-6 g 12&‘] sgg sgg

: azidime
:_rg:/’())?inacin gi gi 325 1 >g Ceftriaxone ~ 98.8 0 12 <0.06 <0.06
- . . y : Imipenem 100 0 0 0.5 1
Minocycline 42 109 849 >16 >16 Levofloxacin 994 0 06 0015 0015
Pip/Tazo 87.4 0 126 4 128 Minocycline  na na na <05 1
Pip-Tazo 100 0 0 <006 <0.06

2 Only species with n >20 are represented.
b Breakpoints as defined by NCCLS where available (M100-S14), 2004. na = NCCLS breakpoints not available. Tigecycline

breakpoints defined as: susceptible < 2; intermediate = 4; and resistant > 8

2Breakpoints as defined by NCCLS where available (M100-S14), 2004. na = NCCLS breakpoints not available. Tigecycline breakpoints
defined as: susceptible <2; intermediate = 4; and resistant <8

CONCLUSIONS

B Tigecyclineinhibited 96.5% of al Enterobacteriaceaetestedinvitroat aMIC of 2 mcg/mL.

B TigecyclinesMIC,, of 1 mcg/mL wasequivalent toimipenem and 8 to 64 fold better than the beta-| actams, beta-lactam/betar| actamaseinhibitor combinations and levofloxacin against al Enterobacteriaceaetested.

B Tigecyclinedemonstrated potent in vitro activity against both ESBL and non-ESBL producing E. coli and K. pneumoniae and K. oxytoca.

B Tigecyclineinhibited 98.8% of Acinetobacter spp. testedinvitro at an MIC of 2meg/mL.

B TigecyclinegsMIC, of 1 g/mL against Acinetobacter spp. wasthelowest among al broad spectrum antimicrobia stested.

B Tigecyclingslimited activity against P. aeruginosaissimilar to other tetracyclinesand their analog derivatives.

B Tigecyclineinhibited thegrowth of all Saphylococcusaureusat aMIC of 1 meg/mL, and had aMIC, of 0.25 mcg/mL, regardiess of methicillin susceptibility and demonstrated in vitro activity against MRSA greater than
linezolid, vancomycin levofloxacin, imipenem and the b-lactam antimicrobials.

B Tigecyclinehad thelowest MIC,, of all comparative agents against both Enterococcus faeciumand Enterococcusfaecalisat 0.12 meg/mL.

B TigecyclineMIC, sweresevera foldslower thanlinezolid, minocycline and levofl oxacin against vancomycin- resistant Enterococcusfaeciumand E. faecalis.

B Tigecyclineinhibited 100% of Enterococcusfaeciumand Enterococcus faecalisat M1Csbel ow the suggested breakpoint of 2 meg/mL without regard to vancomycin susceptibility phenotype.

B Tigecyclineinhibited thegrowth all S pneumoniae and H. influenzaeat MI1Cs< 2 meg/mL and was unaffected, respectively, by penicillin susceptibility phenotype or the production of beta-lactamase.

B Theinvitroactivity of tigecyclineinthisstudy suggeststhat tigecyclineisapromising compound in thetreatment of seriousnosocomia infectionscaused by most commonly encountered nosocomia pathogens.




