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REVISED ABSTRACT

Objective: Tigecyclineisanove glycylcycline, which has been shown to have potent activity
against organisms with either ribosomal protection or active efflux. Tigecycline has shown
excellent invitro activity against fastidiousisolates. The T.E.S.T. program determined the activity
of tigecycline as compared to those of comparative agents against Streptococcus pneumoniae,
Streptococcus agal actiae and Haemophilus i nfluenzae from hospital-based investigative centers
in Asia. Methods: A total of 191 clinical isolates were identified to the species level at each
participating site and confirmed by the central laboratory. |solates were collected throughout
2004 from centers across Asia and the Pacific Rim. MIC’s of tigecycline and comparator
antimicrobial agents were determined by the local |aboratory using broth microdilution panels
from Dade MicroScan according to CLSI guidelines and manufacturer’ s instructions. Results:
Tigecycline had a MIC,, of < 0.5 mcg/mL against al the fastidious organisms tested. Of S,
pneumoniae, 30.7% were non-susceptible to penicillin (1+R). Twenty one percent (21%) of H.
influenzae were 3-lactamase producers. Tigecycline had a MIC_, of 0.5 mcg/ml against all
S pneumoniae, 2 mcg/ml against S. agalactiae, and 0.12 mcg/ml against [3-lactamase positive
H. influenzae. Conclusion: Tigecycline's activity is comparable to all of most commonly
prescribed and broad spectrum antimicrobial agents evaluated in this study. The resultsindicate
that tigecycline is an effective in vitro against the fastidious isolates, regardless of penicillin
susceptibility or 3-lactamase production. Tigecycline may serve as an effective alternative
therapeutic option for infections caused by fastidious species.

INTRODUCTION

Tigecyclineisanovel antimicrobial with expanded broad-spectrum activity from anew class of
compounds, the glycylcyclines. Tigecycline inhibits protein synthesis by binding to the 30S
ribosomal subunit. Although it is perceived to be bacteriostatic, its anti-bacterial activity is
significant and has shown some bactericidal activity against key targeted pathogens [1, 2].
Tigecyclinewas 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 aselection frequency observed at lessthan 10-9[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, 7-9]. Tigecycline has demonstrated M1CgQ values of
<0.5 mcg/mL against Streptococcus pneumoniae, Streptococcus pyogenes and other Gram-
positive organisms| 2, 4-6]. Tigecycline has shown potent activity against non-enterobacteriaceae
Gram-negative aerobes such as Haemophilusinfluenzae with MIC, s of 0.25 mcg/mL regardless
of beta-lactamase activity.

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

MATERIALS & METHODS

All isolates were derived from blood, genitourinary, respiratory tract and other sources.
Only one isolate per patient was accepted.

There were 191 Clinical isolates were collected tested between January 2004 — December
2004 from 6 study centersin Australia, China, India, Pakistan, Philippines and Singapore.

Custom broth microdilution panels were supplied by MicroScan (Dade MicroScan,
Sacramento, CA, USA) with thefollowing antimicrobial agentsand 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 [11]. Tigecycline tentative breakpoints (in units of mcg/mL) are defined as
susceptible < 2; intermediate = 4; and resistant > 8.

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

Quality control of broth microdilution panelsfollowed manufacture’ sand CLSI guidelines
using the following ATCC strains. Haemophilus influenzae ATCC 49247; Haemophilus
influenzae ATCC 49766; and Streptococcus pneumoniae ATCC 49619.

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, USA).
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RESULTS

Tablel. InvitroActivity of Tigecyclineand 10 Comparators against 71 Strains of Haemophilus Penicillin- Tigecycline 1000 00 00 05 05 003/05
influenzae from Asia and the Pacific Rim Characterized by Beta-lactamase Activity. Intermedite  Amox-Clav 1000 00 00 02 1 <003/1
S pneumoniae  Ampicillin na na na 0.25 2 <0.06/2
MIC (mcg/mL) (n=19) Ceftriaxone 1000 00 00 012 1 <0.03/1
Organism (n) Drug? %Sus %Iint %Res MICsg MICgq Range :_m' p??em , 11050?) 80402 88 %255 Ois 50(‘)152 // 35
H.influenzae  Tigecycline 1000 00 00 012 025 <0.008/0.25 evorioxagin S ' ' '
ies Amikag 3 - I Linezolid 1000 00 00 <05 1 <05/1
o= mikacin ha ha ha - Minocycline na na na 4 >8 <0.25/>8
Amox-Clav 1000 00 00 05 1 <0.12/2 Penicillin 00 1000 00 025 1  012/1
Ampl cillin 775 85 141 505 16 505/ >32 Pi p-TaZO na na na <0.25 2 <0.25/2
Cefepme 986 00 14 <05 <05  =05/4 Vancomycin 947 00 53 025 1  0.25/2
Ceftazidime 00 00 1000 <8 <8 <8/16 Penicillin- Tigecycline 1000 00 00 05 05 012/05
Ceftriaxone 1000 00 00 <006 <006 <006/1 Resistant Amox-Clav 833 167 00 1 4  <003/4
| mipenem 986 00 14 0.5 1 <0.06/8 S pneumoniae  Ampicillin na na na 2 >16 1/>16
Levofloxacin  98.6 0.0 14 0015 012  <0.008/8 (n=6) Ceftriaxone 1000 00 00 05 1 <0.03/1
Minocycline na na na <0.5 1 <05/1 | mipenem 00 833 167 025 2 0.25/2
Pip-Tazo 100.0 0.0 00 <006 012 <0.06/0.5 Levofloxacin ~ 66.7 167 16.7 1 8 05/8
Beta-lactamase Tigecycline 1000 00 00 012 025 0.015/0.25 Linezolid 1000 00 00 <05 2 <0.5/2
Negative Amikacin na na na 8 8 <05/16 Minocycline  na ~ na  na v 1/>8
H.influenzae Amox-Clav 1000 00 00 05 1 <0.12/2 Penicillin 00 00 1000 2 >8  2/>8
(n=56) Ampicillin 946 54 00 <05 1 <05/2 \'j'p'TaZO B 0";5 2 500'2255/’28
Cefepime 982 00 18 <05 <05  <05/4 : ancomyin : : L :
_— S agalactiae Tigecycline 1000 0.0 0.0 0.12 2 <0.008/ 2
Ceftazidime 0.0 0.0 100.0 <8 <8 <8/ 16 _
Ceftri 1000 00 00 <006 025 <0.06/ 1 (n=39) Amox-Clav na na na 006 05 <0.03/1
ftriaxone : : S : = Ampicillin 949 00 51 012 025 <006/1
Imipenem 982 00 18 05 1 012/8 Ceftriaxone 923 00 7.7 006 025 <0.03/>64
Minocycline  na  na  na <05 1 <05/1 Levofloxacin 872 00 128 05 8 05/16
Pip-Tazo 1000 0.0 00 <006 0.12 <0.06/0.5 Linezolid 1000 0.0 0.0 il gl <05/2
Beta-lactamase Tigecycline 100.0 0.0 0.0 0.06 0.12 <0.008/0.25 Minocycline na na na 8 >8 <0.25/>8
Positive Amikacin na na na 4 8 <0.5/8 Penicillin 94.9 0.0 51 <006 0.12 <0.06/4
H.influenzae  Amox-Clav.  100.0 0.0 0.0 1 1 <0.12/2 Pip-Tazo na na na <025 05 <0.25/4
(n=15) Ampicillin 133 200 667 16 >32  <05/>32 Vancomycin 1000 00 00 05 05 025/1
Cefepime 1000 00 00 <05 <05 <05/=05 2Breakpoints as defined by CL S| where available (M100-S14), 2004. na= CL S| breakpoints not available. Tigecycline
Ceftazidime 0.0 0.0 1000 <8 <8 <8/<8 breakpoints defined as: susceptible <2; intermediate = 4; and resistant >8.
Ceftriaxone  100.0 0.0 0.0 <006 <0.06 <0.06/<0.06
I mipenem 1000 00 00 0.5 1 <0.06/1 Table4. Frequency Distribution and Cumul ative Percents I nhibited for Tigecyclineand Comparative
Levofloxacin 1000 0.0 00 0.015 0.015 <0.008/0.5 Agents against 81 Strains of Streptococcus pneumoniae.
Minocycline na na na <0.5 1 <05/1 ST
Pip-Tazo 1000 00 00 <006 <0.06 <0.06/<0.06 nCumg% <0008 0015 008 006 012 05 05 1 2 4 8 16 >l
Tigecycline 3 6 3 2 4 41 22
aBreakpoints as defined by CLSI where available (M100-S14), 2004. na= CL Sl breakpoints not available. Tigecycline Amox-Clav O 15458 175'3 22'2 395'5 102'0 4 2 1
breakpoints defined as. susceptible <2; intermediate = 4; and resistant <8. 679 741 815 877 914 93 988 1000
Ampicillin 57 6 4 3 4 4 2 1
i 704 778 827 864 914 9.3 988 100.0
Table 2. Frequency Distribution and Cumulative Percents Inhibited for Tigecycline and Comparative cefriacone o 78 810 sme 38 100
Agents against 71 Strains of Haemophilus Influenzae. Imipenem % 20 4 1
MIC (meg/mL) 691 938 988 100.0
n/Cum% <0008 0015 003 006 012 025 05 1 2 4 8 16 32 >3 Levofloxacin 1 1 4 3 B 1 1 1
Tigecycline 1 3 1 15 36 15 12 25 74 556 93 975 988 1000
14 56 70 282 789 1000 Linezolid 84 32 1
Amikacin 3 2 4 19 3 5 - e ey
4.0 85 141 408 930 100.0 Minocycline 34 2 6 9 12 11 7
Amox-Clav 6 16 34 12 3 420 444 519 630 778 914 1000
85 310 789 958 1000 e piellilg % 7 4 3 5 5 .
Ampicillin 50 3 6 1 1 P 4 2 . 69.1 778 827 864 926 988 100.0
732 775 859 873 887 915 972 100.0 Pip-Tazo 69 4 S 2 1
Cefepime 68 2 ! Vancomycin 3 855i2 24 9(;.1 923 o8 e
Ceftazidime %8 %6 1000 70 1 37 667 963 975 1000
986 1000 Table 5. Frequency Distribution and Cumulative Percents I nhibited for Tigecycline and Comparative
Ceftriaxone 64 1 1 3 2 - . .
6. GlS GaD G2  Seam Agents against 39 Strains of Streptococcus agalactiae.
Imipenem 2 1 9 37 18 3 1
2.8 4.2 169 690 944 986 100.0
Levofloxacin 13 47 1 12 2 1 3 1 MIC (mog/mL)
18.3 845 859 873 90.1 930 944 986 100.0 n/Cum% <0.008 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 >64
Minocycline 58 13 Tigecycline 1 3 10 7 14 4
81.7 100.0 2.6 10.3 35.9 53.8 89.7 100
Pip-Tazo 61 6 2 2 Amox-Clav 5 18 11 1 3 1
859 944 972 100.0 12.8 59 87.2 89.7 97.4 100
. .. i i i . Ampicillin 11 19 7 2
Table 3. In vitro Activity of Tigecycline and 10 Comparators against 120 Strains of Streptococcus _ 282 769 94.9 100
pneumoniae and Streptococcus agalactiae from Asiaand the Pacific Rim cetniaxone s s s os ons oo
Imi 16 19 3 1
MI C (ng/mL) e 41 89.7 97.4 100
Organism (n) Drug? %Sus %Int %Res MICsy MICgq Range Levofloxacin 23 1 2 3
S pneumoniae  Tigecycline 1000 00 00 05 05  <0.008/05 i PO ) w10
(n=81) Amox-Clav 98.8 12 0.0 <0.03 0.5 <0.03/4 . _ [ 9r.4 100
Ampicillin na na na  <0.06 1 <0.06/>16 Minoeyeline 23_ 1 2; 6 2; ) 52.14 11070
Ceftriaxone 100.0 0.0 0.0 <0.03 0.5 <0.03/1 Penicillin 26 1 1 1
. 66.7 94.9 97.4 100
Imipenem 69.1 296 12 <012 0.25 <0.12/2 R = 3 1 1 1
Levofloxacin 975 1.2 1.2 0.5 1 <0.06/8 _ 84.6 923 94.9 o7.4 100
Linezolid ~ 1000 00 00 <05 1 <05/2 veneomyen w5 ms 1
Minocycline na na na 1 8 <0.25/>8
Penicillin 69.1 235 7.4 <0.06 1 <0.06/>8
Vancomycin 975 0.0 25 0.25 0.5 <0.12/2
S pneumoniae  Tigecycline 1000 0.0 0.0 0.5 05 <0.008/05 Tigecycline inhibited the growth of all strains of H. influenzae at a MIC <0.25 mcg/ml without
Penicillin- Amox-Clav.  100.0 0.0 0.0 <0.03 <0.03 <0.03/0.06 regard to beta-lactamase production.
Susceptible Ampicillin na na na <006 <006 <0.06/0.12 . T . . . . arrs
(n=56) Ceftriaxone 1000 0.0 00 <003 <003 <003/012 Ti ge_cyc_l ineinhibited all strainsof S. pneumoniae at MICs<0.5 mcg/mL without regard to penicillin
Imipenem 946 54 00 <012 <012 <0.12/0.25 sensitivity.
Levofloxacin 1000 0.0 0.0 0.5 1 <0.06/1 Tigecycline demonstrates in vitro activity comparable to or greater than commonly prescribed
Linezolid 1000 00 00 <05 1 <05/1 antimicrobial agents such as linezolid, ceftriaxone, levofloxacin and amoxicillin-clavulanic acid
Minocydine ~ na ~ na  na <025 8 = <025/>8 currently used for the treatment of serious infections caused by fastidious Gram-negative and
Penicillin 1000 00 00 <006 <006 <0.06/<0.06 Gram-positive pathogens including penicillin-resistant S. pneumoniae and beta-lactamase
Pip-Tazo na na na <025 <025 <0.25/<0.25 prOdUCi ng strains of H. influenzae.
Vancomycin 1000 00 00 025 05 <0.12/05




