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REVISED ABSTRACT

Background: Tigecycline, the representative member of the glycylcyclines, a new class of
antimicrobials, has been shown to have potent activity against most commonly encountered pathogens
responsible for community acquired and nosocomial infections. The T.E.S.T. program determined
thein vitro activity of tigecycline in comparison to several commonly prescribed antimicrobialsin
the treatment of nosocomia and community acquired infections. Isolates were collected from Asian
and Pacific Rim hospital sthroughout 2004. M ethods: A total of 996 clinical isolateswereidentified
to the species level at each participating site and confirmed by the central |aboratory. Minimum
inhibitory concentration (MICs) were determined by the local laboratory using broth microdilution
panels and interpreted according to CL S| guidelines. Results: Tigecycline' s activity was similar to
imipenem against Enterobacteriaceae with MIC_/MIC, of 0.5/1 mcg/ml. ESBL production was
confirmed in 16.4 % of E. coli and 27.8% of K. pneumoniae. Tigecycline successfully inhibited
>98% ESBL producers with MICs equal or less than 2 mcg/ml. Tigecycline was especially active
against Acinetobacter spp. presenting the lowest MIC,, of all study drugsat 1 mcg/ml. Tigecycline
successfully inhibited S aureuswithaMIC,, of 0.25 mcg/ml regardless of susceptibility or resistance
to oxacillin. Tigecyclinehad thelowest MI1C,_ against enterococci at 0.5 meg/mL. Tigecyclineinhibits
al of H. influenzaewith M1Cslessthan 0.5 mcg/ml regardless (3-lactamase production. Conclusion:
Thedata presented suggest that tigecycline may be an effective therapeutic option against nosocomial
and community acquired pathogens regardless of the degree or type of resistance.

INTRODUCTION

Tigecycline is a novel antimicrobial with expanded broad-spectrum activity from a new class of
compounds, theglycylcyclines. Tigecyclineinhibits protein synthesisby binding to the 30Sribosomal
subunit. Althoughitisperceived to be bacteriostatic, its anti-bacterial activity issignificant and has
shown some bactericidal activity against key targeted pathogens [1,2]. Tigecycline was developed
to provide activity against tetracycline and multi-drug-resistant Gram-positive pathogens and has
demonstrated significant broad-spectrum activity against aerobic and anaerobic Gram-positive and
Gram-negative microorganisms[2-4].

Tigecyclineresistanceisvery infrequent and isalso difficult to induce in the laboratory [5, 6] witha
selection 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
aresensitivetotigecycline[2-4, 7-11]. Tigecycline hasshownto be ahighly effective against multi-
resistant Acinetobacter spp., particularly A. baumannii that are commonly associated with serious
nosocomial infections. Similar activity hasbeen observed against Enter obacteriaceae, even extended-
spectrum b-lactamase (ESBL) and AmpC producing strains[ 10]. Tigecycline hasdemonstrated M1Cg0
valuesof <0.5 mcg/mL against methicillin-resistant Saphylococcusaureus (MRSA) and other Gram-
positive organisms [2, 4-6]. Tigecycline has shown potent activity against animal models infected
with selected strains of multi-drug resistant Enterococcus faecium and Enterococcus faecalis[4, 5]
with diverse genotypes van-A, -B and -C [6].

This study was designed to better define the in vitro activity of tigecycline in a limited number of
clinical isolates collected from 6 study centersin Australia, China, India, Pakistan, Philippines and
Singapore.

MATERIALS & METHODS

All isolates were derived from blood, respiratory tract, urine (no more than 25% of all isolates),
skin, wound, fluids and few other defined sources. Only one isolate per patient was accepted.

There were 996 Clinical isolates were collected tested between January 2004 — December 2004
from 6 study centersin Australia, China, India, Pakistan, Philippines and Singapore.

Custom broth microdilution panel swere supplied by MicroScan (Dade MicroScan, Sacramento,
CA, USA) with the following antimicrobial agents and concentrations (expressed in mcg/ml):
amoxicillin/clavulanic acid (0.12-32); piperacillin/tazobactam (0.06-128); levofloxacin (0.008-
8); ceftriaxone (0.06-64); cefepime (0.5-32); ampicillin (0.5-32); amikacin (0.5-64); minocycline
(0.5-16); ceftazidime (8-32); tigecycline (0.008-16); and imipenem (0.06-16).

MIC interpretive criteria followed published guidelines established by the NCCLS where
applicable [12]. Tigecyclinetentative breakpoints (in unitsof mcg/mL) are defined as susceptible
< 2; intermediate = 4; and resistant > 8.

| solateswereidentified to genus and species by thelocal |aboratory. Each site tested the isolates
using broth microdilution.

Quality control of broth microdilution panels followed manufacture’s and NCCL S guidelines
using the following ATCC strains: Enterococcus faecalis ATTC 29212; Escherichia coli ATCC
25922; Haemophilus influenzae ATCC 49247; Haemophilus influenzae ATCC 49766;
Saphylococcus aureusATCC 29213; Sreptococcus pneumoniae ATCC 49619; and Pseudomonas
aeruginosa ATCC 27853.

The collection and transportation of organisms and the confirmation of identification, aswell as,
construction and management of a centralized database were conducted and coordinated by
L aboratories|nternational for Microbiology Studies(LIMS), asubsidiary of International Health
Management Associates, Inc. (IHMA, Schaumburg, IL, USA).
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RESULTS

Table 1. Invitro activity of tigecycline and comparative agents Table 2. In vitro activity of tigecycline and comparative agents ; Table 4. In vitro activity of tigecycline and comparative agents
against 402 strains of Enterobacteriaceae against 191 Gram-negative Non-Enterobacteriaceae against 152 fastidious respiratory pathogens
MIC (mcg/mL) . . MIC (mcg/mL)
. g b Organism (n) Drug %Sus %lInt  %Res MICs, MICy
MIC (mcg/mL) Organism (n) © Drug %Sus %Int  %Res MICs MICy, S preomonias Troeydine 100 T 5 = e
Organism * Drug ° %Sus %lInt %Res MICyqy MICy, A. baumannii Tigecycline 97.3 2.7 0 0.25 1 (n=81) Amox-Clav 98.8 1.2 0 <0.03 0.5
All Enterobacteriaceae  Tigecycline  98.8 0.7 0.5 0.5 1 (n=74) Amikacin 62.2 0 37.8 8 >64 Ampicillin na na na <0.06 1
(n:402) Amikacin 97.3 0 2.7 2 4 Amox_Cl av na na na 32 >32 Cd.tl'l axone 100 0 0 <0.03 0.5
Amox-Clav 41 14.4 5 16 >32 A Imipenem 69.1 29.6 1.2 <012 025
Ampicillin na na na >32 >32 -
Ampicllin 127 47 826  >32  >32 Cefp' : Levofioxecin -~ 975 12 12 05 1
G 913 32 55 <05 8 eplme 45.9 10.8 43.2 16 >32 Linezolid 100 0 0 <05 1
. Ceftazidime  47.3 4.1 48.6 16 >32 Minocydine  na na na 1 8
Ceftazidime ~ 80.6 6 13.4 <8 32 ) Penicillin 69.1 235 7.4 <0.06 1
Ceftriaxone ~ 75.4 7 177 012  >64 Ceftriaxone  29.7 216 436 32 >64 Fip-Tazo na na na <025 1
Imipenem 99.5 0.2 0.2 05 1 Imipenem 68.9 2.7 284 0.5 >16 Vancomycin ~ 97.5 0 25 025 05
Levofloxacin ~ 80.3 25 17.2 0.06 >8 Levofloxacin  58.1 23 18.9 2 8 Penicillin-Susceptible ~ Tigecycline 100 0 0 0.5 0.5
Minocycline  81.3 10.2 85 2 8 Minocycline  95.9 4.1 0 <0.5 4 S pneumoniae Amox-Clav 100 0 0 <0.03  <0.03
Pip-Tazo 21 6.2 27 2 16 Pi p-Tazo Gl 0 324 4 >128 (n=56) Ampi.cillin na na na <0.06 <0.06
All ESBLs Tigecydline 98 2 0 05 1 5 - - - Ceftriaxone 100 g O e S
- o .aeruginosa  Tigecycline 4.3 10.3 85.5 8 >16 Imipenem 2.6 5.4 0 <012 <012
(n=50) Amikedn 90 0 10 2 8 (n=117) Amikan 855 6 85 4 32 Levofloxan 100 0 o 05 1
Amox-Clav 26 58 16 16 32 ’ ’ ) . .
Ampicillin 2 0 98 >3 > Amox-Clav na na na >32 >3 Linezolid 100 0 o 05 1
. NG Minocycline na na na <0.25 8
Cefglins 2 . 20 . S Ampicillin na na na 2 %2 Peicilin 100 0 0 <006 <006
Ceftazidime 40 20 40 16 >32 Cefepime 71.8 10.3 17.9 8 >32 T na na <025 <025
Ceftriaxone 12 20 68 64 >64 Ceftazidime  70.9 5.1 23.9 = >32 Vancomycin 100 0 0 0.25 05
Imipenem 100 0 0 0.25 1 Ceftriaxone 10.3 16.2 73.5 >64 >64 Penicillin-Intermediate ~ Tigecycline 100 0 0 0.5 0.5
Levofloxacin 46 2 52 8 >8 Imipenem 86.3 3.4 10.3 1 16 (S pne;Jmoni ae Amox-lcltlav 100 0 0 0.25 1
Minocycline 72 14 14 4 16 . n=19 Ampicillin na na na 0.25 2
Pi p-?r(;yzo 94 4 2 4 8 L PjVOf | OX"?C' n 624 6 31.6 1 >8 Ceftriaxone 100 0 0 0.12 1
E. aerogenes Tigecydine 100 0 0 05 05 MBS g e £ A =k Imiperem 158 842 0 025 05
(n=30) R 100 0 0 2 4 Pip-Tazo 88.9 0 111 4 128 Levofloxacin 100 0 0 0.5 1
Linezolid 100 0 0 <0.5 1
Amox-Clav 33 0 96.7 >32 >32 2 onl . ith n >20 ted Minocvdine na na a 4 -8
Ampidillin 0 0 100 >3 >3 i spedisstlillin aderslisiieaaize, Pt 5 100 5 095 K
Cefepime ) 0 10 <05 4 ®Breakpoints as defined by NCCL S where available (M100-S14), 2004. na= Fip-Tazo o o <005 )
Ceftazidime 70 10 20 <8 >32 NCCLS breakpoints not available. Tigecycline breakpoints defined as: Vancomycin ~ 94.7 0 53 025 1
Ceftriaxone  86.7 6.7 6.7 0.12 16 susceptible < 2; intermediate = 4; and resistant > 8 Penicillin-Resistant Tigecycline 100 0 0 05 05
Imipenem 96.7 0 3.3 0.5 1 S. pneumoniae Amox-Clav ~ 83.3 16.7 0 1 4
Levofloxacin 93.3 3.3 3.3 0.06 0.5 (n=6) Ampicillin na na na 2 >16
Minocycline 96.7 0 3.3 2 4 Ceftriaxone 100 0 0 0.5 1
Pip-Tazo 86.7 13.3 0 2 32 Imipenem 0 83.3 16.7 0.25 2
E. cloacae Tigecycline  97.1 0 2.9 0.5 1 Levofloxacin 667 167 167 1 2
(n=69) Amikagn  97.1 0 2.9 2 4 Il\-/:inrfzo::)yl/lt(:ljine 1:: r?a r?a 53'5 >28
Amox-Clav 4.3 14 94.2 >32 >32 Penicillin 0 0 100 2 >8
é;]pidllin 58 7.2 87 >§2 >32 Table 3. In vitro activity of tigecycline and comparative agents Pip-Tazo na na na 2 8
epime 92.8 0 7.2 <0.5 8 ; _nOg i Vancomycin  83.3 0 167 025 2
comidme 667 87 246 <@ >m | 298NSt 251 selected Gram-positive pathogens Mimioeas Teyde I 00 on 0%
Ceftriaxone ~ 68.1 7.2 24.6 0.25 >64 MIC (mcg/mL) (n=71) Amikacin na na na 8 8
Imipenem 98.6 14 0 0.5 1 . 8 Amox-Clav 100 0 0 0.5 1
Lev%?oxacin 91.3 43 43 003 2 Ol (W) D_rug _ veews WAl oRes WiGsm MGk Ampicilin 775 85 141 <05 16
Minocydine  82.6 5.8 11.6 4 >16 Saphylococcusaureus  Tigecycline 100 0 0 0.12 0.25 Cefepime 98.6 0 1.4 <05 <0.5
Pip-Tazo 76.8 20.3 29 2 64 (n=140) Amox-Clav 75.7 0 24.3 1 >8 Ceftqzi dime 0 0 100 <8 <8
E. coli Tigeoydine 100 0 0 012 025 Ampidillin 7.9 0 92.1 8 >16 Ceftriaxone 100 0 0 =006 <006
(n=122) Amikain 967 0 33 2 8 Ceftriaxone 65 71 219 4 >64 'Lm'p‘:‘em . gg'g g i‘j oodis 0112
Amox-Clav 664 279 57 8 16 Imipenem 80 21 179 025  >16 P s
Ampidillin 28.7 0 713 >32 >32 Levofloxacin 65 14.3 20.7 0.25 16 Pipﬁzo 100 0 0 20.06 012
Cefepme 869 66 66 <05 16 Linezolid 100 g v 2 . Beta lactamose Negaive Tigecydine 100 0 0 01z 0>
Ceftazidime ~ 88.5 5.7 5.7 <8 16 Minocycline 893 8.6 2.1 <0.25 8 H. influenzae Amikacin na na na 8 8
Ceftriaxone  72.1 6.6 21.3  <0.06 >64 Penicillin 7.1 0 929 >8 >8 (n=56) Amox-Clav 100 0 0 05 1
Imipenem 100 0 0 0.25 0.5 Pip-Tazo 75 0 25 1 >16 Ampicillin 94.6 54 0 <05 1
Levofloxacin  57.4 41 38.5 0.5 >8 Vancomycin 100 0 0 1 1 Cefepime 98.2 0 1.8 <0.5 <0.5
Minocycline  66.4 23 10.7 2 16 Methicillin Resistant Tigecycline 100 0 0 0.12 0.5 Ceftezidime 0 0 100 <8 <8
Pip-Tazo 98.4 0.8 0.8 1 4 S aureus Amox-Clav 436 0 56.4 >8 >8 Ceftriaxone 100 0 0 <006 025
E. coll, Tigecycine 100 0 0 025 05 (n=55) Ampidillin 0 0 100 >16  >16 Imipenem 982 0 18 05 1
ESBL producers Amikacin 95 0 5 2 4 Ceftriaxone  21.8 12.7 65.5 >64 >64 Levofloxacin —98.2 0 18 0015 025
) . . : Minocycline na na na <0.5 1
(n=20) Amox-Clav 30 70 0 16 16 Imipenem 52.7 3.6 43.6 1 >16 Pip-Tazo 100 0 0 <006 012
Ampicillin 0 0 100 >32 >32 Levofloxacin  27.3 27.3 455 4 >32 Betarlactamase Negative Tigecycline 100 0 0 0.06 0.12
Cefepime 50 30 20 8 >32 Linezolid 100 0 0 2 2 H. influenzae Amikacin na na na 4 8
Ceftazidime 45 30 25 16 32 Minocycline 745 21.8 36 2 8 (n=15) Amox-Clav 100 0 0 1 1
Ceftriaxone 5 20 75 >64 >64 Penicillin 0 0 100 >8 >8 Ampicillin 133 20 66.7 16 >32
Imipenem 100 0 0 0.25 0.5 Pip-Tazo 418 0 58.2 >16 >16 Cefepime 100 0 0 <05 <05
Levofloxacin 20 0 80 >8 >8 Vancomycin 100 0 0 1 1 g:ffi""_zi dime o . P oo
i i riaxone ! !
';,I’_';)r_“;‘;yzﬂ'“e 1%% 2;)5 100 ‘2‘ g E. faecalis ° Tigecydine 100 0 0 012 025 mipmem 100 0 5 on
- - - (n=55) Amox-Clav na na na 0.5 2 Levofloxacin 100 0 0 0.015 0.015
K. pneumoniae Tigecycline 97.2 2.8 0 0.5 1 A ; i
(n=108) Amikacin 954 o 46 1 4 Ampl.CIIIIn 100 0 0 1 2 mln%(;l ine 1%% r(l)a r(l)a <S(;)056 <o106
AmoxClav 611 176 213 4 >32 anf::xe?e i - - >i’4 >g4 = - -
ég;?r:;” 85;8 2:2 :86 5325 >1362 Levofloxacin 60 0 0 1 20 *Breakpoints as defined by NCCLS where available (M100-S14), 2004. na =
Oy iy ey < e Linezolid 96.4 3.6 0 2 2 NCCLS break.p_0| nts not avai I fib|e. Ti gecycl ine breakpoints defined as:
Ceftriaxone. 694 93 213 012 64 Minocydline  36.4 455 18.2 8 >8 susceptible < 2; intermediate = 4; and resistant > 8
Imipenem 100 0 0 05 1 PfEnICI”In 94.5 0 55 2 8
Levofloxacin 843 09 148 006 8 Pip-Tazo na na na 4 8
Minocydline 843 56 102 2 16 Vancomycin 100 0 0 1 2
Pip-Tazo 92.6 3.7 3.7 2 8 E. faecium ° Tigecycline 100 0 0 0.06 0.5
K. pneumoniae, Tigecycline  96.7 33 0 0.5 1 (n=17) Amox-Clav na na na 2 >8
ESBL producers Amikacin 86.7 0 13.3 2 >64 Ampicillin 58.8 0 41.2 4 >16 - Tigecyclineinhibited 98.8% of all Enterobacteriaceae tested in vitro at aMIC of 2 mcg/
(n=30) Amox-Clav 23.3 50 26.7 16 >32 Ceftriaxone na na na >64 >64 mL.
Ampicillin 33 0 96.7 >32 >32 Imipenem na na na 16 >16 Tigecyclineg' sMIC,, of 1 mcg/mL was equivalent to imipenem and 8 to 64 fold better than
Cefepime 70 10 20 4 >32 Levofloxacin  23.5 11.8 64.7 16 >32 the beta-lactams, beta-lactam/beta-lactamase inhibitor combinations and levofloxacin
Ceftazidime  36.7 13.3 50 16 >32 Linezolid 100 0 0 1 2 against all Enterobacteriaceae tested.
Ceftriaxone ~ 16.7 20 63.3 64 >64 Minocycline  64.7 118 235 4 >8 . Tigecycline demonstrated potent in vitro activity against both ESBL and non-ESBL
Imipenem 100 0 0 05 1 Penicillin 41.2 0 58.8 >8 >8 producing E. coli and K. pneumoniae.
Levofloxacin 633 33 333 1 >8 Pip-Tazo na na na >16 >16 Tigecycline inhibited 97.3% of Acinetobacter spp. testedin vitro at aMIC of 2 mcg/mL.
Minocycline  76.7 6.7 16.7 4 16 Vancomycin 100 0 0 05 2 . . ) ;
Pip-Tazo 90 6.7 33 4 16 S TEEeEiis 100 0 0 012 > 'tl)'lgzsycllntte S MICtg'O o_f 1 rt;r)glg/r;n;ggal nst Acinetobacter spp. was the lowest among all
S. marcescens Tigecycline 100 0 0 il i (n=39) Amox-Clav na na na 0.06 0.5 |:o SD‘_BC rum an |m|cr(_) _l S S _ - _
(n=47) Amikacin 100 0 0 2 4 Ampidillin 94.9 0 5.1 0.12 0.25 Tlgecyclme S I|_m|tgd activity against P. aeruginosa is similar to other tetracyclines and
Amox-Clav 85 64 81 >3 >3 Ceftriaxone 923 0 77 006 025 sy e Eg e G
Ampicillin 128 8.5 78.7 >32 >32 Imipenem na na na 0.25 05 Tigecyclineinhibited the growth of all Saphylococcus aureusat aMIC < 2mecg/mL, and
Cefepime 100 0 0 <0.5 <05 Levofloxacin  87.2 0 12.8 05 8 had aMIC,, of 0.25 meg/mL, regardless of methicillin phenotype, and demonstrated in
Ceftazidime  95.7 0 4.3 <8 <8 Linezolid 100 0 0 1 1 vitro activity against MRSA 4 to 16 fold greater than vancomycin and linezolid,
Ceftriaxone 97.9 21 0 0.25 4 Minocycline e . 5 8 >8 respectively.
Imipenem 100 0 0 05 1 Penicillin 94.9 0 5.1 <006 012 Tigecycline had the lowest MIC,, of all comparative agents against both Enterococcus
Levofloxacin 100 0 0 0.12 0.5 Pip-Tazo = = - <0.25 05 faecium (0.5 mcg/mL ) and Enterococcus faecalis (0.25 meg/mL).
Mlnocycllne e o 2l 2 “ Vancomycin 100 0 0 0.5 0.5 Tigecycline inhibited 100% of Enterococcus faeciumand Enterococcus faecalisat MICs
Ve 97.9 21 0 1 & below the suggested breakpoint of 2 mcg/mL.
2Breakpoints as defined by NCCL S where available (M 100-S14), 2004. na= Tigecycline inhibited all H. influenzae at MICs < 2 meg/mL and was unaffected by the
* Only species with n >20 are represented. NCCLS breakpoints not available. Tigecycline breakpoints defined as: production of beta-lactamase.
> Breakpoints as defined by NCCLS where available (M100-S14), 2004. | susceptible < 2; intermediate = 4; and resistant > 8 Tigecycline inhibited 100% of S. pneumoniae at MICs < 0.5 mcg/mL without regard to
Tlgecycllne breakpoints defined as. susceptible < 2; intermediate = 4; and | | No vancomycin-resistant strains were identified. r_)enlftlllln SehS_ltIVIty- _ - _ - B
resistant > 8 The in vitro activity of tigecycline in this study suggests that tigecycline is a promising
compound in the treatment of serious nosocomial infections caused by most commonly
encountered nosocomial pathogens




