Background: Tigecycline, amember of anew class of antimicrobias(glycylcyclines),
has been shown to have potent expanded broad spectrum activity against most
commonly encountered Gram-positive and Gram-negative species, including anaerobic
pathogens responsible for community and hospital infections. The T.E.S.T. program
determined the in vitro activity of tigecycline compared to amikacin, ampicillin,
imipenem, cefepime, ceftazidime, ceftriaxone, levofloxacin, minocycline and
piperacillin/tazobactam against Gram-negative strainsin addition to linezolid, penicillin
and vancomycin for the Gram-positive species. Isolates were collected from 44
hospitals in the United States throughout 2004. M ethods: A total of 9,063 clinical
isolates were identified to the specieslevel at each participating site and confirmed by
the central |aboratory. Minimum Inhibitory Concentration (MICs) were determined
by thelocal laboratory using supplied broth microdilution panels from Dade Behring
and interpreted according to CLSI guidelines. Results: Tigecycline's activity was
similar to imipenem against most Enterobacteriaceae. Tigecycline inhibited ESBL
producerswithaMIC equal or lesser than 2mcg/ml. Although similar to other classes
of broad spectrum antimicrobial agents against non-fermenters, tigecycline was
especially active against Acinetobacter spp. with the lowest MIC,, of 1 mcg/ml.
Tigecyclineinhibited S. aureuswith MIC, of 0.25 mcg/ml for both MSSA and MRSA
isolates. Similar results were noticed against enterococci with atigecycline MIC,, of
0.12 mcg/mL that remained consistent regardiess of vancomycin susceptibility.
Conclusion: Tigecycling's in vitro activity was comparable or greater than most
commonly prescribed antimicrobials against a broad spectrum of aerobic clinical
pathogens. The presented data suggest that tigecycline may be an effective therapeutic
option against many aerobic Gram-positive and Gram-negative pathogens, including
ESBL, VRE and MRSA resistant phenotypes.

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. Although itis 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 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 R-lactamase
(ESBL) 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].

This study was designed to better define the in vitro activity of tigecycline in a
large diverse population of clinical isolates collected from hospitals across
the United States.

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.

9,063 Clinical isolates were collected tested between January 2004 -
December 2004 from 44 study centers in the United States.

Custom broth microdilution panels were 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
CLSI where applicable [12]. Tigecycline tentative breakpoints (in units of
mcg/mL) are defined as susceptible < 2; intermediate = 4; and resistant
> 8.

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

Quality control of broth microdilution panels followed manufacture's and
NCCLS guidelines using 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.

The collection and transportation of organisms and the confirmation of
identification, as well as, 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).
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Table 1. In vitro activity of tigecycline and comparative | Table 2. In vitro activity of tigecycline and comparative
agents against 5,012 strains of Enterobacteriaceae.

agents against 1,318 Acinetobacter spp and

Pseudomonas aeruginosa.
MICs (mcg/mL,
Organism Name®  Drug” %SUS %INT %RES MICs, MICgy MICs (mcg/mL)
Enterobacteriaceae  Tigecycline 97 24 06 0.25 1 Organism Name® Drugb %SUS %INT %RES MICsy  MICqq
(n=5,012) Amikacin 989 09 02 2 4 Acinetobacter spp Tigecycline 985 15 0 0.5 1
Amox-Clav. 616 7.3 31.1 8 >32 (n=518) Amikacin 844 79 7.7 4 32
Ampicillin 208 74 718 >32 >32 Amox-Clav na na na 32 >32
Coigpme €56 @r 25 9 a Ampicillin na na na >32  >32
CoiEmime @94 49 @7 & b Cefepime 454 162 384 16  >32
f;f;’;’ge gég g; ‘1‘2 58'25 ‘; Ceftazidime 472 41 487 16  >32
Levofioxacin 861 15 124 006 8 I‘fneif;:’:r’:e gzg 264'45 47757 325 >g4
mg'»‘};yzﬂ'"e 9*;?3 A 5?1 2 2 Levofioxacin 465 5 485 4 >8
E. coli Tigecycline 100 0 0 012 025 'F\,/!IHOTCyclme 7294 8(-)5 227-56 S%5 1828
n=951 Amikacin 995 04 01 2 4 Ip-Tazo 5 : =
C b Amox-Clav  77.1 12.6 10.3 4 32 A. baumannii Tigecycline 983 1.7 0 0.5 1
Ampicillin 481 13 506 32 >32 (n=467) Amikacin 829 87 8.4 4 32
Cefepime 985 03 12 <0.5 <0.5 Amox-Clav na na na 32 >32
Ceftazidime 952 12 3.6 <8 <8 Ampicillin na na na >32 >32
Ceftriaxone  96.3 1.3 24 <006 0.12 Cefepime 409 17.6 415 16 >32
Imipenem 997 0 03 025 05 Ceftazidme 44 32 528 32 >32
Levofloxacin 779 1.6 205 0.03 >8 Ceftriaxone 24 242 518 64 >64
Minocycline 85.9 8.2 5.9 1 8 Imipenem 848 7.1 8.1 05 8
K. pneumoniae 'IF:iIgp;)a/f:ﬁne 9%62 ;; gg 015 g LOGeEen B8 Bt v g =
(n=807) Amikacin 979 19 0.2 2 4 ,;’I?;;]-")I'?chne sg 962 ég E](.)és >fZS
ﬁm:ixc-iﬁl:\v 8;‘59 156‘_79 799‘2 >§2 )1:2 A._calcoaceticus Tig(lecyclline 100 0 0 0.25 2
Cefepime 947 07 46 <05 2 (n=20) Amikacin % 0 5 2 4
Ceftazidime 87.1 14 115 <8  >32 Amox-Clav  na na na 16  >32
Ceftriaxone  90.7 4 53 <006 8 Ampicillin na  na na 16 >32
Imipenem 962 16 22 025 1 Cefepime 70 10 20 4 32
Levofloxacin  88.2 1.1 10.7 0.06 8 Ceftazidime 75 10 15 <8 32
Minocycline 84.1 6.6 9.3 2 8 Ceftriaxone 30 50 20 16 >64
Pip-Tazo 91 12 78 2 16 Imipenem 100 0 0 0.25 1
K. oxytoca Tigecycline 99.1 0.9 0 0.25 0.5 Levofloxacin 75 0 25 0.12 >8
(n=106) Amikacin 100 o0 0 2 4 Minocycline 95 5 0 <05 1
Amox-Clav 86.8 28 104 2 32 Pip-Tazo 90 0 10 2 64
Augelln - 88 @5 @iy 2 R A Iwoffi Tigecycine 100 0 0 012 012
g::;lzlrg; . glfg g 507 2 2 (n=28) Amikacin 100 0 0 1 4
Ceftriaxone  95.3 3.8 0.9 <0.06 2 ﬁmg::”cﬁl:v :2 :: :2 i :;2
Imipenem _ el 0 0.9 0.25 0.5 Cefepime 96.4 0 36 1 8
Levofloxacin  97.2 2.8 0 0.03 0.5 fiazidime 75’_’ 143 10‘ 7 8 22
Minocycline 925 66 09 1 4 g:ﬂ::xone oy 105 ah -
Pip-Tazo 915 09 76 1 16 b b i
ESBL producers Tigecycline 943 4.6 1.1 0.5 2 Imipenem 100 O 0 0.25 0.5
(E. coli, Amikacin 908 92 0 8 16 Levofloxacin 929 7.1 0 0.12 1
K. pneumoniae, Amox-Clav  27.6 31 414 16 >32 Minocycline 100 0 0 <0.5 <0.5
K. oxytoca) Ampicillin 0 11 989 >32 >32 Pip-Tazo 96.4 0 3.6 <0.06 2
(n=87) Cefepime 609 46 345 8 >32 P. aeruginosa Tigecycline 48 101 851 8 >16
Ceftazidime 103 34 863 >32 >32 (n=800) Amikacin 9.4 15 21 4 8
Ceftriaxone 253 31 437 32 >64 Amox-Clav na na na >32 >32
Imipenem 805 126 69 05 8 Ampicillin na na na >32 >32
Levofloxacin 23 4.6 724 >8 >8 Cefepime 745 139 11.6 4 32
’;’!‘"E’rcyc""e ;g‘z‘ jg ig-; 146 >11268 Ceftazidime 814 52 134 <8 32
ip-Tazo 3 d k > 3
E. aerogenes Tigt_ecyc_line 957 35 0.8 0.5 1 Fnigzz?:e ;gi 1; 58 79041 >$4 >g4
(n=258) ke B e e S Levofloxacin 618 71 311 1 >8
Ampicillin 5.8 5 89:2 532 532 Minocycline 44 102 854 >16 >16
Cefepime 984 08 08 <05 1 Pip-Tazo 866 0 134 4 128
Ceftazidime 84.5 6.2 9.3 <8 16
Ce_ftriaxone 938 54 08 0.12 8 2Only species with n >20 are represented.
O S C1 *Breakpoints as defined by NCCL S where available (M100-S14), 2004. Tigecydline breskpoints
M?:gc%ﬁ:;n 809 5 51 > 8 defined as: susceptible < 2; intermediate = 4; and resistant > 8.
Pip-Tazo 895 6.6 3.9 2 32
E. cloacae Tigecycline 935 44 21 0.5 2
(n=629) Amikacin 992 05 03 2 2
Amox-Clav 3.5 21 944 >32 >32
Ampicillin 4.6 3 92.4 >32 >32
Cefepime 955 14 31 <0.5 4
Ceftazidime 77.7 33 19 <8 >32 R B/ R 8 a 3
ahias @ 89 M5 05 o Table 3. In vitro activity of tigecycline and comparative
Imipenem 98.7 0.2 11 0.5 1 H Jti
Le\zpﬂoxacin 921 17 62 006 2 a:']ents agal nst 11771 Gram—pOSItlve pathogens
Minocycline 852 6.2 86 2 8
Pip-Tazo 841 83 7.6 2 64
S. marcescens Tigecycline 96 37 0.3 1 2
(n=348) Amikacin 00 0 O 2 4 _MICs (mcg/mL)
Amox-Clav 23 14 963 >32 >32 Organism Name® Drug” %SUS %INT %RES MICs,  MICg
Ampicillin 23 43 934 >32 >32 S. aureus Tigecycline 100 0 0 0.12 0.25
Cefepime 9.6 1.7 17 <05 1 (n=939) Amox-Clav 63 0 37 2 >8
Ceftazidime 914 3.1 55 <8 <8 Ampicillin 7.1 0 92.9 16 >16
Ceftriaxone 92 37 43 025 8 Ceftriaxone ~ 49.9 27.7 22.4 16 >64
Imipenem 983 0.6 11 1 2 Imipenem 891 21 88 025 8
Levofloxacin  96.3 0.8 29 012 1 Levofloxacin 52.4 8.6 39 2 >32
Minocycline  89.9 6 4.1 4 8 Linezolid 99.8 0 0.2 D) 4
Hreicre  Gad A6 2g 4 8 Minocyclne 99 09 01 <025 <0.25
Pip-Tazo 64.1 0 35.9 4 >16
“Only specieswith n >20 are represented. Penicillin 66 0 934 >8 >8
bBreakpoints as defined by NCCLS where available (M100-S14), 2004. Tigecycline breakpoints Vancomycin _ 99.9 0.1 0 1 1

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

Penicillin-Intermediate Tigecycline 100 0 0 0.06 0.25
S. pneumoniae Amox-Clav 973 18 09 0.12 2
(n=112) Ampicillin na na na 0.25 2
Ceftriaxone 100 0 0 0.12 0.5
Imipenem 179 803 18 0.25 0.5
Levofloxacin ~ 95.5 0 45 0.5 1
Linezolid 100 0 0 <0.5 1
Minocycline na na na <0.25 4
Pip-Tazo na na na <0.25 2
Penicillin 0 100 0 0.25 1
Vancomycin __ 99.1 0 0.9 0.25 0.5
Penicillin-Resistant Tigecycline 100 0 0 0.06 0.5
S. pneumoniae Amox-Clav 548 19 26.2 2 8
(n=84) Ampicillin na na na 4 8
Ceftriaxone 845 7.1 8.4 1 2
Imipenem 0 75 25 0.5 2
Levofloxacin 988 1.2 0 1 1
Linezolid 100 0 0 <05 1
Minocycline na na na 2 8
Pip-Tazo na na na 4 4
Penicillin 0 0 100 2 8
Vancomycin _98.8 0 12 0.25 0.5
H. influenzae Tigecycline 100 0 0 0.12 0.25
(n=484) Amikacin na na na 4 8
Amox-Clav 99.6 0 0.4 0.5 2
Ampicillin 73.7 1.2 251 <0.5 >32
Cefepime 97.9 0 2.1 <0.5 <0.5
Ceftazidime 0 0 100 <8 <8
Ceftriaxone 99.8 0 0.2 <0.06 <0.06
Imipenem 99.2 0 0.8 0.5 1
Levofloxacin  98.8 0 12 0.015 0.03
Minocycline na na na <0.5 1
Pip-Tazo 99.8 0 0.2 <0.06 _ <0.06
Beta-lactamase Positive Tigecycline 100 0 0 0.12 0.25
H. influenzae Amikacin na na na 4 8
(n=122) Amox-Clav 100 0 0 1 2
Ampicillin 4.1 33 926 >32 >32
Cefepime 98.4 0 1.6 <0.5 <0.5
Ceftazidime 0 0 100 <8 <8
Ceftriaxone 99.2 0 0.8 <0.06 <0.06
Imipenem 100 0 0 0.5 1
Levofloxacin 100 0 0 0.015 0.015
Minocycline na na na <0.5 1
Pip-Tazo 100 0 0 <0.06 _ <0.06

Methicillin-Resistant Tigecycline 100 0 0 0.12 0.25
S. aureus Amox-Clav 36.2 0 63.8 8 >8
(n=473) Ampicillin 1.1 0 98.9 >16 >16
Ceftriaxone 133 482 385 32 >64
Imipenem 818 34 148 0.5 16
Levofloxacin 233 15 617 16 >32
Linezolid 99.8 0 0.2 2 4
Minocycline 99.2 06 0.2 <0.25 <0.25
Pip-Tazo 37.8 0 62.2 16 >16
Penicillin 11 0 989 >8 >8
Vancomycin__ 99.8 0.2 0 1 1
E. faecalis Tigecycline 100 0 0 0.06 0.12
(n=345) Amox-Clav na na na 0.5 1
Ampicillin 96.5 0 35 1 2
Ceftriaxone na na na >64 >64
Imipenem na na na 1 2
Levofloxacin 525 11 464 2 >32
Linezolid 98.6 0.8 0.6 2 2
Minocycline  39.1 46.7 14.2 8 >8
Pip-Tazo na na na 2 4
Penicillin 95.7 0 4.3 2 4
Vancomycin 942 0.9 4.9 1 2
E. faecium Tigecycline 100 0 0 0.06 0.12
(n=138) Amox-Clav na na na >8 >8
Ampicillin 15.2 0 84.8 >16 >16
Ceftriaxone na na na >64 >64
Imipenem na na na >16 >16
Levofloxacin 6.5 0.7 928 >32 >32
Linezolid 935 14 il 2 2
Minocycline 659 254 87 0.5 8
Pip-Tazo na na na >16 >16
Penicillin 10.1 0 89.9 >8 >8
Vancomycin  29.7 14 689 >32 >32
Vancomycin-Resistant  Tigecycline 100 0 0 0.06 0.12
Enterococci Amox-Clav na na na >8 >8
(n=112) Ampicillin 107 0 893 >16  >16
Ceftriaxone na na na >64 >64
Imipenem na na na >16 >16
Levofloxacin 0.9 0 99.1 >32 >32
Linezolid 946 18 3.6 2 2
Minocycline 59 321 89 4 8
Pip-Tazo na na na >16 >16
Penicillin 8 0 92 >8 >8
Vancomycin 0 0 100 >32 >32
S. agalactiae Tigecycline 100 0 0 0.06 0.5
(n=349) Amox-Clav na na na 0.06 0.12

Ampicillin 92.3 0 7.7 0.12 0.25
Ceftriaxone  91.7 0 8.3 0.06 0.12

Imipenem na na na 0.25 0.25
Levofloxacin 946 05 4.9 0.5 1
Linezolid 99.7 0 03 1 1
Minocycline na na na 8 >8
Pip-Tazo na na na <0.25 <0.25
Penicillin 92 0 8 <0.06 0.12
Vancomycin 96 0 4 0.5 0.5

“Breakpoints as defined by NCCLS where available (M100-S14), 2004. Tigecycline
breakpoints defined as: susceptible < 2; intermediate = 4; and resistant > 8.

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

Table 4. In vitro activity of tigecycline and comparative

agents against 962 fastidious respiratory pathogens.

MICs (mcg/mL)
Drug® %SUS %INT %RES MICs, MICq,

Tigecycine 100 0 0 006 05

Organism Name
S. pneumoniae

(n=478) Amox-Clav 914 38 4.8 <0.03 2
Ampicillin na na na <0.06 4
Ceftriaxone 973 1.2 1.5 <0.03 1
Imipenem 50.8 444 48 <0.12 05
Levofloxacin  98.7 0.2 11 0.5 1
Linezolid 100 0 0 <0.5 1
Minocycline na na na <0.25 4
Pip-Tazo na na na <0.25 4
Penicillin 59 234 176 <0.06 2

Vancomycin __ 99.6 0 0.4 0.25 0.5
Tigecycline 100 0 0 0.12 05

Penicillin-Susceptible

S. pneumoniae Amox-Clav 100 0 0 <0.03 <0.03

(n=282) Ampicillin na na na <0.06 <0.06
Ceftriaxone 100 0 0 <0.03 <0.03
Imipenem 79.1 209 0 <0.12 025
Levofloxacin 100 0 0 0.5 1
Linezolid 100 0 0 <0.5 1
Minocycline na na na <0.25 0.5
Pip-Tazo na na na <0.25 <0.25
Penicillin 100 0 0 <0.06 <0.06
Vancomycin 100 0 0 0.25 0.5

Tigecycline inhibited 97% of all Enterobacteriaceae tested in vitro at a MIC of
2 mecg/mL.

Tigecyclines MIC; of 1 meg/mL was equivalent to imipenem and 8 to 64 fold
better than the beta-lactams, beta-lactam/beta-lactamase inhibitor combinations
and levofloxacin against all Enterobacteriaceae tested.

Tigecycline demonstrated potent in vitro activity against both ESBL and non-
ESBL producing E. coli, K. pneumoniae and K. oxytoca.

Tigecycline inhibited 98.5% of Acinetobacter spp. tested in vitro at an MIC of
2 mecg/mL.

TigecyclinesMIC,; of 1 g/mL against Acinetobacter spp. was the lowest among
all broad spectrum antimicrobials tested.

Tigecycline's limited activity against P. aeruginosa is similar to other
tetracyclines and their analog derivatives.

Tigecycline inhibited the growth of all Staphylococcus aureus at a MIC < 2
mcg/mL, and had a MIC, of 0.25 mcg/mL, regardless of methicillin
susceptibility and demonstrated in vitro activity against MRSA greater than
linezolid, vancomycin levofloxacin, imipenem and the 3-lactam antimicrobials.
Tigecycline had the lowest MIC,; of all comparative agents against both
Enterococcus faecium and Enterococcus faecalis at 0.12 mcg/mL.
Tigecycline MIC s were several folds lower than linezolid, minocycline and
levofloxacin against vancomycin-resistant Enterococcus faecium and E.
faecalis.

Tigecycline inhibited 100% of Enterococcus faecium and Enterococcus faecalis
at MICs below the suggested breakpoint of 2 mcg/mL without regard to
vancomycin susceptibility phenotype.

Tigecycline inhibited the growth all S. pneumoniae and H. influenzae at MICs
< 2 mcg/mL and was unaffected, respectively, by penicillin susceptibility
phenotype or the production of beta-lactamase.

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.




