REVISED ABSTRACT

Background: Enhanced activity agents such as tigecycline (TIG) may offer antibacterial coverage of
common pathogens including multi-drug resistant gram-negatives/positives. The T.E.S.T. program
monitored the in vitro activity of TIG and comparators against current European pathogens. Methods:
For this study, 42 hospital sites in 16 European countries collected over 9,400 significant isolates from
community/hospital infection sites. MICs were determined to TIG and comparators using broth
microdilution panels (EUCAST specified and interpreted). Results: Selected European pathogens
tested against tigecycline are shown below:

Tigecycline| Cumul. % inhibited at MIC
Organism (n) MICs5o|MICqo| 0.5 1 2 4 | %S
A. baumanni (669) 0.25 1 80.3 [ 96.3 | 99 100 | na
E. faecalis (679) 0.12 | 0.25| 100 100
EC, KO, KP? (3,056) 0.25 1 89.8 [ 95.5 | 97.8 | 99.7 | 95.5
ESBL" (276) 0.5 2 754 | 86.2 | 93.1 | 97.8 | 86.2
Enterobacter spp. (1,455) 0.5 2 749 | 885 | 94.6 | 99.2 | 88.5
P. aeruginosa (1,236) 8 >16 | 1.5 3.2 7.8 | 254 | na
S. aureus (MR) (337) 0.12 | 0.25| 100 100

“ EC - E. coli, KO - K. oxytoca, KP - K. pneumoniae
» ESBL producing EC, KO and KP
* Interpretive criteria as defined by EUCAST, where available; CLSI breakpoints, where available, were used where no EUCAST breakpoints exist; na = not available.

Conclusion: Potentially difficult-to-treat European isolates of both gram-positive/negative community/
hospital pathogens demonstrated generally excellent TIG MIC, s and % susceptible (excluding
Pseudomonas). For most organisms/phenotypes, TIG MIC s were <1 mcg/ml and % susceptible
>90%. TIG activity was reduced against European ESBL-producing Enterobacteriaceae isolates (MIC,,
=2; S =86.2). TIG promises expanded broad spectrum activity against multiply resistant European
pathogens.

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. Althoughitis 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 potentially
difficult-to-treat organisms collected in Europe.

MATERIALS & METHODS

2 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 9,435 clinical isolates were collected from 2004 to 2006 from 42 hospitals in 16 European
countries (Austria, Belgium, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Poland, Portugal,
Spain, Sweden, Switzerland, The Netherlands, and the United Kingdom).

2  Minimum inhibitory concentrations (MICs) were determined by the CLSI recommended broth microdilution
testing method [12]. Tigecycline was supplied by Wyeth Pharmaceuticals (Collegeville, PA, USA). All
other agents were supplied by the panel manufacturer, MicroScan (Dade Behring Inc., Sacramento, CA,
USA). The following antimicrobial agents were included on the panels with their dilution ranges (expressed
in mcg/ml): amikacin (0.5-64); amoxicillin/clavulanic acid (0.12/0.06-32/16); ampicillin (0.5-32, gram-
negative panel, and 0.06-16, gram-positive panel); cefepime (0.5-32); ceftriaxone (0.06-64); ceftazidime
(8-32); imipenem (0.06-16); linezolid (0.5-8); levofloxacin (0.008-8); minocycline (0.5-16); tigecycline
(0.008-16); penicillin (0.06-8); piperacillin/tazobactam (0.06/4-128/4) and vancomycin (0.12-32).

2 MiIC interpretive criteria followed published guidelines established by EUCAST where applicable; if no
EUCAST guidelines were available for a given antimicrobic, CLSI guidelines [13] were used instead.

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

2 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: Enterococcus faecalis ATCC 29212; Escherichia coli ATCC 25922; K. pneumoniae
ATCC 700603; Haemophilus influenzae ATCC 49247; Haemophilus influenzae ATCC 49766;
Staphylococcus aureus ATCC 29213; Streptococcus pneumoniae ATCC 49619; and Pseudomonas
aeruginosa ATCC 27853.

2 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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RESULTS

The results are listed in the following tables.

Table 1. In vitro activity of tigecycline and comparative
agents against selected gram-negative organisms.

Table 2. In vitro activity of tigecycline and comparative
agents against selected gram-positive organisms.

MIC Cumulative % inhibited MIC Cumulative % inhibited
(mcg/ml) at MIC (mcg/ml) at MIC

Organism (n) MICs, MICy 0.5 1 2 4 %S* %l %R Organism (n) MICs, MICg, 0.5 1 2 4 %St %l %R
E coli® (1,572) Tlgecycllne 0.12 0.25 99.2 999 100 999 0.1 0 S. aureus? (1’340) Tigecyc”ne 0.12 0.25 100 100 0 0
Amikacin 2 4 15 188 707 91 972 17 11 AmoxClav 1 >8 402 685 772 812 812 0 188

AmoxClav 8 32 06 35 261 478 716 158 12.7 Ampicillin 8 >16 209 28 363 465 168 0 832

Ampicillin >32 >32 07 69 305 399 408 04 587 Ceftriaxone 4 >64 05 63 482 743 02 0 998

Cefepime <05 4 858 88 897 917 8 57 6.3 Imipenem 025 16 846 862 87.7 888 888 05 107

Ceftazidime <8 <8 0 0 0 0 0 94 6 Levofloxacin 0.12 8 75.1 76.2 78 85.1 76.2 18 22

Ceftriaxone <0.06 16 87.2 87.8 886 89.1 878 0.8 11.4 Linezolid 2 4 26 286 893 100 100 0 O

Imipenem 025 05 99.1 99.6 99.9 100 999 01 O Minocycline <0.25 0.5 926 939 95 989 989 1 0.1

Levofloxacin  0.03 >8 756 761 77.2 814 761 1.1 22.8 Penicillin 8 >8 204 257 316 396 139 0 86.1

Minocycline 1 8 363 608 742 835 835 95 7 PipTazo 1 >16 424 711 759 80 825 0 175

PipTazo 1 8 29 686 839 882 936 2.8 36 Vancomycin 0.5 1  50.6 95.1 100 100 0 0

Klebsiella spp.” (1,512) Tigecycline 0.5 1 796 90.8 955 99.3 90.8 4.7 45 S. aureus (MR) (337) Tigecycline 0.12 0.25 100 100 O 0
Amikacin 2 4 34 474 837 903 946 2.7 2.6 AmoxClav. ~ >8  >8 18 42 116 252 252 0 748

AmoxClav 4 32 07 101 493 665 755 103 14.2 Ampicilin — >16 >16 06 27 56 74 0 0 100

Ampiciin ~~ >32 >3 0 0 O 0 0 141 859 Ceftriaxone  >64 >64 0 06 15 42 0 0 100

Cefepime <05 8 792 83 863 893 83 85 85 Imipenem 2 >16 394 452 506 552 552 21 427

S _<8 32 0 0 0 0 0 86 14 Levofloxacin 8 32 9.2 104 142 418 104 39 8538

Ceftriaxone <0.06 32 782 78.8 802 826 788 15 19.8 k/'lf‘ezo"ol'. <0225 j 72 . gg'g 89321 ;?% 913(; 207 g

Imipenem 025 05 944 984 995 100 995 05 O P'rr‘;’ciﬁfn'”e S8 -8 18 3 52 s o 0 100

Levofloxacin  0.06 4 823 861 88.6 925 861 2.4 11.4 Pf T‘;ZO 16 516 21 33 88 214 303 59.7

Minocycline 2 16 91 465 712 82 82 64 116 szncom Gn 1 1 a0 o1 100 T %0 o o

PipTazo 2 128 187 483 69.8 77.9 853 3.7 11 —— - |'y 512 025 100 ' 0 0 o

N . . Taecalls . .

ESBL-producers® (276)  Tigecycline 05 2 754 862 931 97.8 862 6.9 6.9 (679) A'r%‘;’)fgiﬁi':e L 5 25 8 988 997 100 0 0
Amikacin S T Levofloxacin 1 32 219 647 692 707 692 15 29.3

AmoxClav 16 >32 04 04 11 43 286 351 362 el 5 5 a6 the Ghe 00 W ® 0

Ampicilin -~ >32 >3 0 0 04 07 07 0 993 Minocycline 8  >8 255 26.8 284 392 39.2 39.9 20.9

ge;tqndme 2421 >2z21 205 303 501 185 303 218-86 ;11-;" vancomycin 1 2 84 647 962 985 985 0 15

| eftriaxone 0.5 35 oos o978 993 100 993 07 o E. faecium ° (220) Tigecycline 0.06 0.12 100 100 0 O

mipenem L. ' : : : Sl Ampicillin >16 >16 82 145 191 223 245 0 755

Levofloxacin 4 >8 341 384 413 529 384 29 58.7 Levofloxacin 32 >32 5 123 268 318 268 5 682

Minocycline 4 >16 6.9 236 42 605 605 134 26.1 Linezolid 2 5 55 327 936 100 100 O 0

PipTazo 8 >128 29 13 341 431 67 12.7 203 Minocycline <0.25 >8 668 682 70 755 755 11.8 12.7

Enterobacter spp. (1,455) Tigecycline 0.5 2 749 885 946 992 885 6.1 54 Penicillin >8 >8 392 64 105 182 20 0 80
ﬁm'kaél'” 22 gz 1(-)4 4(?-17 %2-53 90068 952-6 i; 91662 Vancomycin 1  >32 464 809 845 873 873 0 127

moxClav: > > : : : : : VRE® (36) Tigecycline 0.06 0.12 100 100 0 0

Ampicillin >32 >32 0 0 0 0 0 55 945 i

8 Ampicillin >16 >16 111 194 278 333 361 0 639

Ceigpie  sle @ GE2 dEs BRI BE b Tes Tl Levofloxacin 32 >32 ©0 28 83 83 83 0 OL7

Ceftazidime <8 >3 0 0 0 0 0 627 373 Linezolid 2 2 139 417 944 100 100 0 O

Cefriaxone 0.5 64 537 57.2 605 644 572 3.3 395 Minocycline <025 8 639 639 694 833 833 83 83
Imipenem 05 1 724 943 987 100 987 13 O Penicillin >8 >8 0 56 111 167 306 0 69.4

Levofloxacin 0.06 >8 78.4 80.8 83.3 86.3 80.8 2.5 16.7 Vancomycin >32 >32 0 0 0 0 0 0 100

l;)/!ln_?cycllne 3 128 26'38 13‘;8 gi; 2;; 35; ﬂg 172'46 S. pneumoniae © (752) Tigecycline 0.03 0.5 100 na na na

: 1P az0 ' ' = 280 e AmoxClav <003 05 92 965 985 996 985 1.1 0.4

A. baumanni (669) Tigecycline  0.25 1 803 963 99 100 na na na Ceftriaxone <0.03 0.5 94 995 999 100 94 59 01
Amikacn 4 64 19 143 436 643 703 46 251 Imipenem <012 0.25 99.1 991 99.3 993 993 0 0.7

Cefepime 8 32 39 106 262 402 562 179 259 Levofloxacin 05 1 622 981 999 100 999 0O 0.1

Collfvinz  db sfe Ly Z2 o Bl A2 B3 258 SR Penicilin ~ <0.06 1 896 956 99.7 100 765 19.1 4.4

Imlpenem 0.5 >16 59.2 74.9 81.8 859 81.8 54 129 Vancomycin 0.25 0.5 98.9 100 100 0 0

Levofloxacin 2 >8 453 492 553 68 553 127 32 S. pneumoniae (PISP) (144) Tigecycline 0.06 0.5 100 na na na

Minocycline  <0.5 4 659 816 864 918 918 57 25 AmoxClav 0.12 1 806 938 986 100 986 14 O

: PipTazo 8 >128 332 39 429 46 611 103 28.6 Ceftriaxone 025 1 861 986 993 100 86.1 13.2 0.7

P. aeruginosa (1,236) Tigecycline 8 >16 15 32 78 254 na na na Imipenem 025 05 956 956 963 963 963 0 3.7
Amikacin 4 16 11 6.6 407 758 89 45 6.5 Levofloxacin 0.5 1 632 965 993 100 993 0 0.7

Cefepime 4 32 1.7 112 368 565 758 0 24.2 Linezolid <05 1 542 986 100 100 0 O

Ceftazidime <8 32 0 0 0 0 782 0 218 Penicillin 025 1 68.8 100 0O 100 O

Ceftriaxone 64 >64 06 15 29 7.9 183 25 56.7 Vancomycin 025 05 986 100 100 0 0

Imipenem 1 16 226 63 753 82 82 7.7 102 S. pneumoniae (PRSP) (33) Tigecycline 0.06 0.5 100 na na na

Levofloxacin 1 >8 442 57.7 67 74 577 93 33 AmoxClav 2 4 3 485 727 909 727 182 9.1

Minocycline >16 >16 0.3 0.9 2.2 6.6 6.6 146 78.7 Ceftriaxone 1 1 242 939 100 242 758 O

PipTazo 4 128 36 7 29 618 894 0 10.6 Imipenem 05 0.5 100 100 0 0

2 Includes 120 ESBL-producing E. coli strains, Levofloxacin - 0.5 1 576 97 100 100 0 0O
® Includes 142 K. pneumoniae strains and 14 K. oxytoca strains. LIners ) e L
c . . . Penicillin 2 2 0 0 93.9 100 0 0 100
ESBL producing E. coli, K. pneumoniae and K. oxytoca Vancomycin 025 05 100 100 0 0

“ Interpretive criteria as defined by EUCAST, where available; CLSI breakpoints, where
available, were used where no EUCAST breakpoints exist; na = not available.

2 Includes 337 methicillin-resistant strains

b Includes 10 vancomycin-resistant strains
¢ Includes 26 vancomycin-resistant strains
4Vancomycin-resistant E. faecalis and E. faecium
¢ Includes 144 penicillin-intermediate and 33 penicillin-resistant strains
“ Interpretive criteria as defined by EUCAST, where available; CLSI breakpoints, where
available, were used where no EUCAST breakpoints exist; na = not available.

CONCLUSIONS

< For most of the potentially difficult-to-treat European isolates, tigecycline MIC_ s were <1 mcg/ml

and % susceptible >90%.

< Tigecycline has excellent in vitro activity against A. baumannii with the lowest MIC

antimicrobials tested.

50/90

of all

< Against gram-positive organisms, including MRSA, VRE, PISP and PRSP, tigecycline showed
excellent in vitro activity. All strains were inhibited at <0.5 mcg/ml and 100% of MRSA and VRE

were susceptible to tigecycline.

< Tigecycline demonstrated broad spectrum in vitro activity against many multiply resistant European
pathogens, and should prove to be a useful addition to hospital formularies.




