REVISED ABSTRACT

RESULTS

Background: One of the goals of surveillance studies is to identify changing patterns of bacterial resistance to
help guide current therapy. The Tigecycline Evaluation Surveillance Trial (TEST) is an ongoing global study that
can serve to help recognize current trends in resistance on many levels. This report evaluates differences in
susceptibility of strains from both hospital- and community-acquired infections in Asia during 2004-2006. Methods:
1,056 strains were collected, identified, and reported as hospital or community-acquired from 2004-2006 at 4
laboratories in Asia (1 in each of China, India, Korea, and Pakistan). MICs for each strain were determined per
CLSI guidelines at each facility using custom broth microdilution panels. Results: Summary results for key pathogens
are shown in the following table.

E. coli/Kleb. pneumo /Kleb. Oxy

Acinetobacter spp.

Hospital Community Hospital Community
(n=255) (n=48) (n=85) (n=7)
%S MICgq %S MICgo %S MICqgq %S MICgp
Tigecycline 98.4 1 100 0.5 na 1 na -
Amikacin 91.4 8 93.8 8 41.2 >64 42.9 -
Cefepime 74.1 >32 87.5 32 35.3 >32 28.6 -
Imipenem 99.2 0.5 100 0.5 63.5 >16 714 -
Levofloxacin ~ 55.3 >8 72.9 >8 447 8 28.6 -
Minocycline 73.3 16 81.3 8 97.6 4 100 -
PipTazo 90.6 16 89.6 32 44.7 >128 28.6 -
S. aureus Enterococcus  spp.
Hospital Community Hospital Community
(n=104) (n=18) (n=79) (n=14)
%S MICgy %S MICgg %S MICyo %S MICgyo
Tigecycline 100 0.25 100 0.25 100b 0.12 100b 0.12
Levofloxacin  42.3 32 61.1 >32 30.4 >32 35.7 >32
Linezolid 100 2 100 2 98.7 2 92.9 2
Minocycline 93.3 4 94.4 4 58.2 8 35.7 8
Vancomycin 100 1 100 1 78.5 >32 85.7 >32

na=breakpoints not available
2MIC,, not calculated if n<10

"Non-VRE Enterococcus breakpoint applied for comparison purposes only.
Conclusion: Tigecycline's in vitro activity was comparable to or greater than most commonly prescribed broad
spectrum antimicrobials without any demonstrable change in activity between in-patient and out-patient study
strains. Tigecycline's inhibitory activity against Enterobacteriaceae was comparable to imipenem's, and its activity
vs. Acinetobacter spp. was superior. Against gram-positive organisms, tigecycline's activity was comparable to or
better than that of linezolid and vancomycin.

INTRODUCTION

Tigecycline is a novel antimicrobial with expanded broad-spectrum activity from a new class of compounds, the
glycylcyclines. Tigecycline inhibits protein synthesis by binding to the 30S ribosomal subunit. Althoughiitis perceived
to be bacteriostatic, its anti-bacterial activity is significant 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].

Tigecycline resistance is very infrequent and is also difficult to induce in the laboratory [5, 6] with a selection
frequency observed at less than 10° [3, 5, 7]. With the exception of P. aeruginosa, tetracycline-resistant bacteria
with either tetracycline efflux pumps or ribosomal protective features are sensitive to tigecycline [2-4, 7-11].
Tigecycline has shown to be a 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 beta-lactamase (ESBL) and AmpC producing strains [10]. Tigecycline
has demonstrated MIC,, values of <0.5 mcg/ml against methicillin-resistant Staphylococcus aureus (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].

The T.E.S.T. program determined the in vitro activity of tigecycline compared to most commonly prescribed broad
spectrum antimicrobials against gram-negative and gram-positive species collected from 205 hospitals globally
from 2004 to 2006. This study was designed to evaluate the in vitro activity of tigecycline against in-patient and
out-patient isolates from four Asian countries.

MATERIALS & METHODS

9 Forthe T.E.S.T program all isolates were derived 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.

9  For this study, 1,056 clinical isolates were collected and reported as hospital or community-acquired
from 2004 to 2006 at four Asian testing sites (one in each of China, India, Korea, and Pakistan).

2  Custom broth microdilution panels were supplied by MicroScan (Dade Behring, West 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).

2 MIC interpretive criteria followed published guidelines established by the CLSI where applicable [12];
MIC interpretive criteria for tigecycline followed published guidelines established by the FDA where
applicable [13].

2 Isolates were identified to genus and species by the local laboratory. Each site tested the isolates using
broth microdilution.

9  Escherichia coli, Klebsiella pneumoniae, and Klebsiella oxytoca were screened for ESBL activity when
MIC results for ceftriaxone were >1mcg/ml using broth microdilution panels. ESBL activity was confirmed
using the CLSI (2006) phenotypic confirmatory disk test (Oxoid, Ogdensburg, NY, USA) on Mueller-
Hinton agar (Remel Inc., Lenexa, KS, USA) according to CLSI (2006) guidelines. ESBL presence was
confirmed by testing the following antibiotic disks: cefotaxime (30-mcg), cefotaxime/clavulanic acid (30/
10-mcg), ceftazidime (30-mcg), and ceftazidime/clavulanic acid (30/10-mcg). Antimicrobial disks were
manufactured by Oxoid, Inc. (Ogdensburg, NY, USA). Mueller-Hinton agar used in testing was
manufactured by Remel, Inc. (Lenexa, KS, USA). An organism was interpreted as containing an ESBL
if there was an increase of >5 mm in the inhibition zone of the combination disk when compared to that
of the cephalosporin alone.

2  Quality control of broth microdilution panels followed manufacturer's and CLSI guidelines using the
following ATCC strains: E. faecalis ATTC 29212; E. coli ATCC 25922; K. pneumoniae ATCC 700603;
Haemophilus influenzae ATCC 49247; H. influenzae ATCC 49766; S. aureus ATCC 29213; Streptococcus
pneumoniae ATCC 49619; and Pseudomonas aeruginosa ATCC 27853.

9 The collection and transportation of organisms, confirmation of identification, and construction and
management of a centralized database were conducted and coordinated by Laboratories International
for Microbiology Studies (LIMS), a subsidiary of International Health Management Associates, Inc. (IHMA,
Schaumburg, IL, USA).
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The results are listed in the following tables.

Table 2. In vitro activity of tigecycline and comparative

agents against selected gram-positive isolates.

Table 1. In vitro activity of tigecycline and comparative Dpaers Ot penens
. MIC MIC range MIC MIC range
- - - . (mcg/ml) (mcg/ml) . (mcg/ml) (mcg/ml)
agents against selected gram-negative isolates. Organism Name___Drug 0 %SUS' WiCw MCn Low Hgh  n %SUS' MiCs MICo Low _High
S. aureus” 104 18
In-patients Out-patients Tigecycline 100 0.12 025 0.03 0.5 100 0.12 0.25 0.06 0.25
MIC MIC range MIC MIC range AmoxClav 45.2 8 >8 0.12 >8 72.2 1 >8 0.25 >8
. (mcg/ml) (mcg/ml) . (mcg/ml) (mcg/ml) Ampicillin 2.9 16 >16 <0.06 >16 5.6 8 >16 0.12 >16
Organism Name Drug n %SUS" MICs, MICyq Low High n %SUS" MICsy, MICgy Low High Ceftriaxone 41.3 64 >64 1 >64 66.7 4 >64 2 >64
E. coli® 124 25 Imipenem 54.4 0.5 >16 <0.12 >16 824 025 >16 <0.12 >16
Tigecycline 100 0.12 025 006 0.5 100 025 05 006 05 t?VOf'CI’?;ad” ‘i%-g ‘1‘ 322 500-056 >22 %& 0-125 >22 500-056 >22
Amikacin 95.2 2 8 <05 >64 92 2 8 1 >64 n=z4all =Y =Y
Ampicillin 185 >32 >32 1 >32 20 >32 >32 1 >32 Penicillin 29  >8  >8 <006 >8 0 >8 >8 025 >8
Cefepime 73.4 1 >32 <0.5 >32 88 <05 >32 <05 >32 PipTazo ) 46.2 >16 >16 <0.25 >16 66.7 1 >16 <0.25 >16
Ceftazidime 79 <8 32 <8 >32 88 <8 32 <8 >32 - Vancomycin 100 0.5 1 0.25 2 100 0.5 1 0.5 1
Ceftriaxone 54 4  >64 <006 >64 80 <0.06 >64 <0.06 >64 S. aureus (MRSA) ; ; 70 7
Imipenem 100 0.25 0.25 <0.06 2 100 025 05 <006 05 Tigecycline 100 025 05 003 05 100 - - 0.06 0.25
Levofloxacin 339 8 >8 <0008 >8 56 025 >8 0015 >8 AmoxClav 186 >8 >8 025 >8 286 - - 4 >8
Minocycline 661 2 16 <05 >16 76 2 8 <05 16 Ampicillin 0 >16  >16 05 >16 0 - - 16 >16
PipTazo 95.2 2 8 <0.06 >128 88 1 32 025 32 Ce_ftrlaxone 12.9 >64 >64 0l , >64 14.3 = - 8 >64
Kiebsiella spp.° 130 23 Imipenem ; 32.9 16 >16 <0.12 >16 &7/ = = 0.25 >16
Tigecycline 97 05 1 012 4 100 05 1 012 1 t?"""‘??;ac'” 11‘(‘)-3 2 >gz Sblg >§2 11‘803 - - Sblg >22
Amikacin 87.9 2 >64 <05 >64 95.7 1 4 <05 >64 inezoll =2 : - =
AmoxClav 553 8 >32 05 >32 739 4 32 1 >32 Minocycline 20 24 3 ¢ wr - = 36
Ampicillin 0 32 32 16 >32 0 32 32 16 >32 Penicillin 0 2 = 8-2 = 0 - = B =
Cefepime 75 1 32 <05 >32 87 <05 16 <05 >32 Piplazo 20BN SI6R 1688 <0:2508 16 143 - - 45 =16
Ceftazidime 644 <8 >32 <8 32 87 <8 32 <8 >32 B oyl 100 1 1 05 2 100 - - 05 1
Ceftriaxone 545 8 >64 <0.06 >64 783 <0.06 >64 <0.06 >64 Enterococcus spp. i ; 79 14
Imipenem 98.5 0.25 05 <0.06 8 100 0.25 05 <0.06 05 TIQE(?)/.C!IHE 100e 0.06 0.12 0.03 0.25 100e 0.06 0.12 0.03 0.12
Levofloxacin 758 025 >8 <0008 >8 913 006 2 003 >8 Ampicillin - 55.7 4 >16 <006 >16 643 1 >16 05 >16
Minocycline 795 2 16 <05 >16 87 2 8 <05 >16 'E;‘gozf(';l’éac'” gg-‘; 312 >§2 <°0-55 >22 gg-; 116 >§2 0i5 >22
PipTazo 86.4 2 64 <0.06 >128 91.3 2 16 0.12 128 : = .
ESBL-producersd £ 66 = 6 Minocycline 58.2 4 8 <0.25 >8 35.7 8 8 <0.25 8
Tl 08.5 0.25 1 0.06 4 100 : ) 0.12 1 Penicillin 53.2 8 >8 <0.06 >8 71.4 4 >8 1 >8
Ao : ' ' : Vancomycin 785 1 >32 025 >32 857 1 >32 05 >32
mikacin 86.4 4 >64 <05 >64 66.7 - - 1 >64 —
AmoxClav 318 16 32 2 >32 167 - - 8 >32 S. pneumoniae T oeeval 42 0015 025 <0.008 0. 21 003 025 <0008 05
Ampicillin 15 >32 >32 1 >3 0 - - >3 >32 igecycline na o oo =Y. : na - 2> =U. :
Ceprime c3 8 32 <05 =32 50 ) ) > -39 AmoxClav 976 <003 1 <003 8 952 <003 05 <003 4
Ceftazidime 455 16 >32 <8 >32 66.7 - . <8 32 lce_“”axone 2;-2 fg-gg 015 fg-gg i 7182 fg-‘ig 8-22 fg-gg 1
Ceftriaxone 182 >64 >64 <0.06 >64 0 - - 16 >64 mipenem = = S iz = = =
Imipenem 100 025 1 <006 2 100 _ _ 025 05 Levofloxacin 100 0.5 1 <006 2 100 0.5 1 0.5 1
Levofloxacin a4 8  >8 0015 >8 50 : . 012 >8 Linezolid 100 <05 1 <05 1 100 <05 1 <05 1
Minocycline 667 4 16 <05 >16 833 - - <05 >16 penelin NS N L o T B o
PipTazo 879 4 32 012 >128 833 - : 2 32 SR ancomyen 00F=0.250 0,50 <0: = 00F 025770250 <0.1200:5
d 5
SRR Sl - 113 973 05 1 o025 8 s 80 005 4 Tigecycline 100 003 006 003 012 100 003 006 0015 0.06
A'g‘?cyc. ine : : ' - : : Ampicillin 100 012 012 <0.06 0.12 100 <006 0.12 <0.06 0.12
mikacin s 2 161 >64 8o - : L >64 Ceftriaxone 100 012 012 <003 0.12 100 006 006 <0.03 0.06
AmoxClav 1.8 >32  >32 4 >32 20 - - <0.12 >32 . - -
. Levofloxacin 100 0.5 1 0.5 1 100 0.5 1 0.5 1
Ampicillin 0 >32 >32 16 >32 0 - - 32 >32 : ;
Cefeni 814 <05 >32 <05 32 80 <05 16 Linezolid 100 1 1 <0.5 1 100 1 1 <0.5 1
Ceffp'.”;.e 575 <8 a2 <5 -39 e - I e Penicillin 100 <006 012 <006 0.12 100 <006 012 <0.06 0.12
SUERLINS : = = : . = Vancomycin 100 05 05 025 1 100 025 05 025 05
Cef 6 6 <0.06 6 80 <0.06 6
e_tnaxone 11 4 =eh &0 >64 - - = >64 na = breakpoints not available.
Imipenem 100 0.25 1 <006 2 100 - - <0.06 05 « Interpretive criteria as defined by CLSI, M100-S16 (2006) [12], where available; tigecycline susceptibility breakpoints are according to FDA package insert
Levofloxacin 84.1 0.12 4 0.015 >8 60 - - 0.03 >8 (Tygacil®, 2005), where available [13].
Minocycline 80.5 2 8 <05 >16 60 o > 1 8 b In-patient isolates include 70 MRSA strains, out-patient isolates_in_clude 7'MR'SAstrains. ’
PipTazo 80.5 2 64 <0.06 >128 80 - - 1 39) :No MIC,; and MIC,, calculated if n<10; % SUS may not be statistically significant when n's are small. . o
" q In-patient isolates include 5 vancomycin-resistant E. faecium strains with a tigecycline MICs of 0.03 - 0.06 mcg/ml (100% susceptible); out-patient isolates
Serratia spp. . . 47 3 include 2 vancomycin-resistant E. faecium strains with a tigecycline MICs of 0.06 and 0.12 mcg/ml (both susceptible).
Tigecycline 97.9 1 2 0.25 8 100 - - 2 2 ¢ Non-VRE Enterococcus breakpoint applied for comparison purposes only.
Amikacin 91.5 4 16 1 >64 66.7 - = 2 >64 fIn-patient isolates include 11 penicillin-intermediate strains (PISP) and 7 penicillin-resistant strains (PRSP), out-patient isolates include 5 PISP and 2 PRSP
AmoxClav 0 >32 >32 32 >32 0 _ _ >32 >32 strains. Tigecycline susceptibility of all PISP and PRSP strains was similar to that of penicillin-susceptible strains.
Ampicillin 0 >32  >32 16 >32 0 - - >32  >32
Cefepime 93.6 <0.5 4 <05 >32 66.7 - - <0.5 >32
Ceftazidime 87.2 <8 >32 <8 >32 66.7 - - <8 >32
Ceftriaxone 83 05 32 <006 >64 66.7 - - 025 >64 CO N C |_ U S | O N S
Imipenem 100 0.5 1 <0.06 4 100 - - <0.06 1
Levofloxacin 915 0.12 2 0.03 >8 100 - - 0.06 0.25
Minocycline 91.5 2 4 1 >16 66.7 - - 2 16
PipTazo 894 2 32 05 >128 100 - - 2 2 1 Ta 1 _ 1 1
S = - < When comparing in-patient to out-patient strains,
Tigecycline na 0.25 1 0.03 8 na - - 0.12 1 D o D D =
Amikacin a2 64 o4 <05 e 429 - - 2 > tigecycline MIC_, and MIC_ were similar in all
Cefepime 35.3 32 >32 <05 >32 28.6 = = 2 >32 . ?0 . 90 .
Ceftazidime 318 >32 >32 <8 >32 286 - - <8 >32 d d
Cetaziime 318 % 2 8 % R species tested, with all differences in MIC, .~ less
Imipenem 63.5 2 >16 0.25 >16 71.4 - - 05 >16 O = O
Lovoloacn 447 4 & 003 B %6 . . on - than or equal to a single 2-fold dilution. The MIC
Minocycline 97.6 <0.5 4 <0.5 8 100 - - <0.5 2 f . I . - I h I
PipTazo 44.7 64 >128 <0.06 >128 28.6 - - 0.25 >128 g g y d q
— _ ranges for tigecycline increased less than or equa
Tigecycline na 8 >16 0.06 >16 na 8 >16 4 >16 d 1 1 - d
Amikacin %1 4 64 <05 w64 % 2 16 <05 -4 to four-fold when comparing all in-patient and out-
Cefepime 63.2 8 >32 <05 >32 85 2 16 <0.5 16 t_ t t -
Ceftazidime 62.4 <8 >32 <8 >32 90 <8 16 <8 >32 p I n r I n
Ceftriaxone 13.7 64 >64 <0.06 >64 35 16 >64 2 >64 a e S a S'
Imipenem 71.9 1 16 <0.06 >16 94.7 1 4 <0.06 >16 9 = 1 - - b - - - -
lovoloacn 479 4 6 0015 -8 % 1 5 o006 -8 < Tigecycline's inhibitory activity against all
Minocycline 7.7 >16 >16 2 >16 5 >16  >16 4 >16 a o o '
______ Eme o e cmoen an 0 o Gl oo Enterobacteriaceae was comparable to imipenem's,
. influenzae
Tigecycline na 012 025 0015 05 na 012 0.25 0.015 0.25 1 b d 1 1 b 11
P o I R with both drugs inhibiting more than 97% of all
Ampicillin 76.7 <05 >32 <05 >32 65.2 <0.5 32 <0.5 >32 o
Cefepime 96.7 <05 <05 <05 4 100 <05 <05 <05 2 | SOIateS.
Ceftriaxone 100 <0.06 0.12 <0.06 1 100 <0.06 <0.06 <0.06 1
Imipenem 100 012 05 <006 1 100 05 05 <006 1 1 1 ! 1 b
loimacn 10 0015 043 S8 05 100 o0 05 o i < Tigecycline’s MIC, value vs. Acinetobacter spp. was
PipTazo 100 <0.06 <0.06 <0.06 0.5 100 <0.06 0.12 <0.06 0.25

@ Interpretive criteria as defined by CLSI, M100-S16 (2006) [12], where available; tigecycline susceptibility breakpoints are according to FDA package insert
(Tygacil®, 2005), where available [13]; na = breakpoints not available.

b In-patient isolates include 30 ESBL-producing strains, out-patient isolates include 3 ESBL-producing strains.

¢ In-patient isolates include 36 ESBL-producing K. pneumoniae strains, out-patient isolates include 3 ESBL-producing K. pneumoniae strains.

“No MIC,; and MIC,; calculated if n<10; % SUS may not be statistically significant when n's are small.

¢ In-patient isolates include 7 beta-lactamase positive strains, out-patient isolates include 6 beta-lactamase positive strains. All beta-lactamase positive strains show
essentially the same susceptibility to tigecycline as the beta-lactamase negative strains.

at least 32-fold lower than imipenem’s, but its activity
was limited against P. aeruginosa.

< Tigecycline's inhibitory activity was similar to
linezolid's against S. aureus, Enterococcus spp., and
S. agalactiae; was similar to vancomycin's against
S. aureus and S. agalactiae; and was superior to
vancomycin's against Enterococcus spp. Against S.
pneumoniae tigecycline's MIC,, value was similar
to vancomycin's and 4-fold lower than linezolid's.
Tigecycline inhibited 100% of S. pneumoniae at an
MIC of 0.5 mcg/ml.

< This in vitro study validates tigecycline's potent
Inhibitory activity against hospital and community
pathogens in Asia.




