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and Gram-negative pathogens refractory to therapy by both efflux and
ribosomal protection mechanisms. In addition, tigecycline does not show
cross-resistance to other antimicrobial classes.

RESULTS

ABSTRACT

Background:
Tigecycline (TGC) is a novel glycylcycline recently approved by the
US-FDA for treatment of cutaneous and intra-abdominal infections.
We assessed the activity of TGC against recent Gram-positive (GP)
organisms collected on 42 medical centers (9 countries).

Methods:
3,177 bacterial isolates (nhon-duplicates) were consecutively collected
in 2006 from documented infections in patients hospitalized from (no.

Oxacillin-resistant staphylococci showed tigecycline MIC

e Tigecycline was very active against staphylococci (MICsq, ¢
0.12 — 0.25 pyg/ml) and showed antimicrobial spectrum similar
to that of linezolid and vancomycin (>99% susceptibility)

Only two S. aureus (0.3%) and two CoNS (0.6%) strains °
were considered non-susceptible to tigecycline; all with
tigecycline MIC of 1 pg/ml, only one dilution above the

values slightly higher (two-fold) than oxacillin-susceptible
strains (Table 1).

Although contemporary tetracycline derivatives such as doxycycline and
minocycline display an increased spectrum of activity and favorable | _ _ | | _
pharmacokinetics compared with tetracycline, cross-resistance within the agalnst S. aureus and Coagulase—negatlve staphylococm susceptlble breakpomt established by the USA-FDA (§O5
class persists. The glycylcyclines have the distinct advantage of enhanced (Tables 1 and 2). ug/ml; Table 1).

stability to the major tetracycline resistance mechanisms, specifically an o

: : . . : : : . .. : E. faecalis showed high rates of susceptibility to man
increased binding affinity to Tet (M)- and Tet (O)-protected tetracycline- Table 1. Tigecycline MIC distributions of Gram-positive organisms isolates in the Asia-Pacific Region. 9 P Yy y

of centers: strains): Australia (5; 660), China (11: 993), Hong Kong (1: resistant ribosomes and secondarily through the inhibition of tetracycline No. of strains (cumulative %) inhibited at tigecycline MIC (ug/mi) of: antimicrobials, including ampicillin (100.0%), linezolid (99.7%),
101), India (11; 584), Indonesia (4; 60), Korea (3; 274), Philippines (2; efflux determinants, and have been major advancements. Organism (no. tested) <0.03 0.06 0.12 0.25 0.5 1 2 4 vancomycin (99.7%) and tigecycline (97.9%; MICq, 0.25
135). Singapore (1: 121), Taiwan (2: 129) and Thailand (2: 120). The S. aureus (1,646) 7 (0.4) 276 (17.2) 763 (63.5) 518 (95.0) 80 (99.9) 2 (100.0) - - , _
isole)ltes V\?erz sus(ceptibil)ity (S) test(ed in a)central Iaborato(ry (Ade)laide, In the present study, we evaluated the activity of tigecycline and select VRoA %33 328133 o6 E@ﬁf ) 270 g?:g; 285 Eggig; %1(88:% 2 (100.0) : : “g/ml): " COntraStt, = faeclum gene.rally snowed hig ra.t =
Australia) using CLSI broth microdilution methods and guidelines. comparators tested against Gram-positive organisms from the Asia-Pacific CONS (335) 5(1.5) 35 (11.9) 121 (48.1) 134 (88.1) 38 (99.4) 2 (100.0) _ _ of resistance with the most active compounds being
TGOS breakpants were defined as <05 pg/mlforstaphylocooci and - fegr R, 02 I 283 MY sk owew | tigecycline (MICu, 0.12 pg/ml; 99.2% susceptible) and
<0.25 pg/ml for streptococci and enterococci following interpretive Enterococcus spp. (674) 26 (9; 9) 146 (25; 5) 335 (75; 2) 157 (98.5) 10(10c; 0) - | - - li lid (MICon. 2 ua/ml: 98.5% tibl
criteria established by the US-FDA. E. faecaliz%m) 0 (0.0) 40 (10.6) 203 (64.1) 128 (97.9) 8 (100.0) : : : inezolid o0, 2 Hg/ml; 98.5% susceptible).

Results: E. faecium (265) 26 (9.8) 98 (46.8) 119 (91.7) 20 (99.2) 2 (100.0) - - .
TGC was highly active against all GP species tested with 99.6% S Bacterial Isolates: A total 3,177 bacterial isolates (hon-duplicates) were S. pneumoniae (261) 256 (98.1) 4 (99.6) 1(100.0) - - - - - , o _ .
overall (Table). Only 2 S. aureus (0.12%), 2 coagulase-negative consecutively collected in 2006 from documented infections in patients 3-haemolytic streptococci (172) 137 (79.7) 27 (95.3) 7 (99.4) 1(100.0) - - - - * E. faecium (MICq, 0.12 pg/ml) exhibited tigecycline MIC
staphylococci (CoNS; 0.6%) and 10 enterococci (1.5%) were non-S hospitalized in the following countries (no. of centers; strains): Australia (5; grgﬂggg% gi ggli 132?364%) 1(100.0 : : : : : values slightly lower compared to E. faecalis (MICqo, 0.25
to TGC, all with TGC MIC only one doubling dilution above the S 660), China/Hong Kong (11/1; 993/101), India (11; 584), Indonesia (4; 60), Ui . oo . 87'6 i 944 - on © 1000 _ _ _ _ 1l Table 1
breakpoint. Oxacillin resistance (R) was observed on 41.9% of S. Korea (3; 274), Philippines (2; 135), Singapore (1; 121), Taiwan (2; 129) and fidans group streptocacal (89 87.6) 844 (965 (100.0) pg/ml; Table 1).

aureus and 83.6% of CoNS. Among E. faecium, 90.2 and 71.7% were
S to vancomycin and quinupristin/dalfopristin, respectively. S.
pneumoniae showed low S to tetracycline (29.5%), erythromycin

Thailand (2; 120). All isolates were identified by the participant laboratories

and confirmed by the monitoring facility. Table 2. Antimicrobial activity of tigecycline and selected comparator agents tested against Gram-positive organisms collected in the Asia-Pacific

region.

e Tigecycline (MICg, <0.03 pg/ml; 100% inhibited at <0.12

(34.1%), clindamycin (38.7%), penicillin (62.1%) and ceftriaxone (81.2%), Susceptibility Testing: MIC values were determined for tigecycline and Organism (no. tested)/ % susceptible/  Organism (no. tested)/ % susceptible/  Organism (no. tested)/ % susceptible/ I.Jg/ml), VanCOmyCin (MICQO, 1 I.Jg/ml, 100.0% Susceptible)
but levofloxacin remained very active (98.5% S). comparator agents at a central laboratory (Adelaide, Australia) using validated, g”“m'cmb'a' agent MiCso MiCoo  Range  resistant a”“m'cmb'(a' a?e”t MiCso MiCoo _ Range resistant Z”t'm'cmb'a' agent ('V”C)ﬁo MiCo _ Range  resistant and linezolid (MICa,, 1 ug/ml; 100.0% susceptible) were the
: T : : : : . aureus E. faecalis (379 -haemolytic streptococci (172 90, g :
— N dry-torm broth microdilution panels with cation-adjusted Mueller-Hinton Oxacillin-susceptible (957) Tigecycline* 012 025 006-05  97.9/- Tigecycline” <0.03 006 <0.03-025 100.0/- , , ,
Cumulative % at TGC MIC {pg/mi) value of medium. Testing, incubation and MIC interpretations were performed using Tigecycline® 0.12 025 <0.03-05 100.0/- Tetracycline >8 >8 <2->8  23.5/76.5 Tetracycline >8 >8 <2->8  33.7/62.8 most active compounds tested against S. pneumoniae.
Organism (no. tested) <0.03 0.06 0.12 0.25 0.5 1 ' s : Tetracycline <2 >8 <2->8 83.8/15.9 Ampicillin <1 2 <1-8 100.0/0.0 Erythromycin <0.25 >2 <0.25->2 74.4/25.0 . _
OxacilinS S. aureus (@57) g 235 —_— — 000 - tgeLSrIe-Cfommelndﬁg%T_Séof tgetrf)llnlcal ?nci Labo_ll:.atory Sl.tandards Igfjltmse Erythromycin <0.25 >2 <0.25->2 73.8/26.1 Levofloxacin 1 >4 <0.5->4  63.6/36.1 Clindamycin <0.25 >2 <0.25->2  79.1/20.9 Tlgecycllne was the most potent among those Compounds
Oracillin R S. aureus (689) 0-3 8.4 47.6 89.0 m 100.0 ( , rormeriy ) an € manutracturer. lIigecycline susceptipie ( ) Cllndamycn.n <0.25 >2 <0.25->2 88.7/11.3 Gentamlcm.(HL) <600 >1000 <500->1000 53.6/46.4 Penlc_:lllln <0.015 0.06 <0.015-0.12 100.0/ -
xaciiiin-s L0 : : : WY , , _ Trim/sulfa <0.5 1 <0.5->2 93.0/7.0 Linezolid 1 2 0.5-8 99.7/0.3 Levofloxacin <0.5 1 <0.5->4  98.8/1.2
Oxacillin-R CoNS (280) 0.4 104 443 857 993  100.0 for streptococci and enterococci, as approved by the USA-FDA. Quality Linezolid 2 2 0.5-4 100.0 / - Vancomycin 1 2 1->16  99.7/0.3 Trim/sulfa® <05 <05  <0.5->2 -/ -
AN R S Tt control strains utilized included Escherichia coli ATCC 25922 and 35218 Vancomycin 1 ' 052 1000/00  E faecium (265) Linezolid 1 1 0252 1000/
. faecium . . . . . - ’ . . . N - : : : : :
S - Oxacillin-resistant (689) Tigecycline 0.12  0.12 <0.03-0.5 99.2 / - Vancomycin 0.5 0.5 0.25-1 100.0/ - e Tiaecvcline was also verv active aaainst B-haemolvtic and
gtgiregr,;:iﬁggiggffpp' (30) 90;)1 58673 1700600 100.0 i i S. aureus ATCC 2921 _3’ Enterococcus faecalis ATCC 29212 and Tigecycline® 0.25 0.5 <0.03-1 99.7 / - Tetracycline <2 >8 <2->8 60.8 / 37.7 Viridans group streptococci (89) g y y g y
; ) ) . - - - : . erye . . b 5 0 . .
B haomolytio Straptococc (172) o7 53 994 1000 ] ] Streptococcus pneumoniae ATCC 49619. Tetracycline >8 >8 <2->8  32.9/67.1 Ampicillin >16 >16 <1->16  5.7/94.3 Tigecycline <0.03 0.06 <0.03-0.25 100.0/- viridians group streptococci (|V||Cgo, 0.06 e /ml: 100.0%
. y _ ' ' ' PP Erythromycin >2 >2 <0.25->2 13.8/85.5 Levofloxacin >4 >4 <0.5->4 9.4/87.9 Tetracycline 8 >3 <2->8 46.1/50.6
Viridans group streptococci (89) 876 944 966 1000 - - Clindamycin 52 52 <0.25->2  45.0/55.0 Gentamicin (HL) >1000 >1000 <500->1000 27.5/72.5 Erythromycin <025 >2  <0.25->2 62.9/87.1 susceptible; Tables 1 and 2)
a. Underline values indicate % S. SELECTED REFERENCES Levofloxacin >4 >4  <05->4 16.5/82.6 Streptomycin (HL) <1000 >2000 <1000->2000 54.7 / 45.3 Clindamycin <025 >2  <0.25->2 85.4/14.6 ’ '
Trim/sulfa® <0.5 >2 <0.5->2 60.4 / 39.6 Linezolid 1 2 1-4 98.5/0.0 Penicillin 0.12 2 <0.015-8 60.7 /2.2
Conclusions: 1. Bradford PA, Petersen PJ, Young M, Jones CH, Tischler M, O'Connell J (2005). Tigecycline MIC testing \L,gﬁfggdycm 1 2 8'223 915;) 2‘% 0 vancomyein 1 ) o160 902798 fjjﬂ}?jx"a”f,n S01'25 1 58'2?;3 8623'2; ; §i
o | o _ by broth dilution requires use of fresh medium or addition of the biocatalytic oxygen-reducing reagent CoNS | R Er_7|_t_er OCOCI;_Cuﬁ spp. (30) 015 095  0.06.005 1000/ Trim/sulfa’ <05 5 0,525 e CONCLUSIONS
TGC exhibited a Wlde—spectrum of activity and potency against GP oxyrase to standardize the test method. Antimicrob Agents Chemother 49: 3903-39009. OnNS . geCyCine ' ' Sy o T lid _1' . 0 '25 o 100.0 /
' llected in the Asia-Pacifi ' includi Itid R 2. Clinical and Laboratory Standards Institute. (2006). M7-A7, Methods for dilution antimicrobial Oxacillin-susceptible (55) Tetracycline <2 >3 <2->8 76.7/23.3 nezold - pa
organisms colilected In the ASia-racitic region, inciuding muitiarug- < , , . ’ - _ Tigecycline® 0.12 0.25 <0.03-0.25 100.0/- Ampicillin <1 <1 <1-4 100.0/ 0.0 Vancomycin 0.5 1 <0.12-1 100.0/ -
: susceptibility tests for bacteria that grow aerobically; approved standard - seventh edition. Wayne, PA: . . . ; —
ISolates. CLSI. Tetracyclmel <2 >8 <2->8 81.8/18.2 Levoflox.a.cm 1 2 <0.5->4 90.0/10.0 a. Crlte_rla as published by t_h_e CLSI [2007], B-lactam susceptibility should ° TigecyCIine Was Very active against Gram—pOSitive organisms
3. Clinical and Laboratory Standards Institute. (2007). M700-517, Performance standards for antimicrobial E?rfg;?nr?/ﬁn iggg < 225 igggig 893é62//116é34 (Sa’cergga}cr:rlrcm:;/rc]:if’]H(ll_—)lL) <§1500000 <§1500000 <§1500000-_>>12000000 gg'g ; g'; b Besf\[rﬁétfiriiigiﬁf ci'v'!?etiﬁtpﬁﬁu'tr?y'gacu Product Insert, 2005] - - v -
susceptibility testing, 17th informational supplement. Wayne, PA: CLSI. . - = ey PR . . = = = ] ol ' . . ) . ! ' collected in the Asia-Pacific reaion. and appears to be a
INTRODUCTION 4. Fraise AP (2006). Tigecycline: The answer to B-lactam and fluoroquinolone resistance? J Infect 53: Le_vofloxacgln <0.5 1 <0.5->4 92.7/7.3 Linezolid 2 2 1-4 96.7 /0.0 c. Susceptible breakponjt established py the USA-FDA for S. aureus 9 / PP
503-300 Trim/sulfa <0.5 >2 <0.5->2 87.3/12.7 Vancomycin 2 4 0.5-8 90.0/0.0 (<0.5 pg/ml) was applied for comparison purposes. Valuable treatment o tion for SeriOUS infections Caused b
T ; vevlevelne derived f the mi ; ecule. b 5. Frampton JE, Curran MP (2005). Tigecycline. Drugs 65: 2623-2635; Discussion 2636-2627. Linezolid - 1 1 0-25-1 10007~ Streptococcus pneumoniae (261) ¢ Sﬁi‘ﬁf;'?fcgii?ﬁ‘fﬁé?ﬂﬁiﬁag"Siiiiﬁﬁ?aeetfiAégDA/ﬂ)igiica"ﬁed P 4
IgeCyC Ineg a g yCy CyC Ine erlve .rOm e manCyC Ine mO eCU e, aS 6 Sader HS, JoneS RN, DOWZiCky MJ, FritSChe TR (2005) AntimiCI’ObiaI aCtiVity Of tigecyCIine teSted Van.C?myC|ln 1 2 025‘2 1000/00 T|gecyCI|r:]e SOOB SOOS 5003'012 1000 / - for Comgarison purposes - p —\ “g pp these pathogens including mU|tidrug—reSiStant Organisms_
recently been approved by the United States (USA)-Food and Drug against nosocomial bacterial pathogens from patients hospitalized in the intensive care unit. Diagn O_>F§C|Illn-|r§3|§tant (280) . - 0051 004 E?;:ﬁfgr(:;/ncein ig ig <§22'5>i2 22? ; ggg 6. Trimethoprim Isulfamethoxazole ‘
i : _ : - Microbiol Infect Dis 52: 203-208. Igecyciine : : =U.Us- i _ _ = ' ' '
Admlnlftratlon ((aFDA). ItS tJ)croad Sc[:j)eéztrum InC|.L:.deS dcz[ﬁumente.d a|Ct(Ij\'”ty 7. Stein GE, Craig WA (2006). Tigecycline: A critical analysis. Clin Infect Dis 43: 518-524. Eet:ﬁcycnng sg >g 522—5>82 gg.g;;?.i gggieitlwnycm o>§3 >42 <500.02155->322 ggz;g; .8
agdalnst man ram-negative an ram-posSitive patnogens inciudin ' i ' - i rythromycin > > <U.20-> : : ' =4V o7 ' ' : ; ; ;
J Y ©9 POSIHIVE Patnog 0 8. Tygacil Package Insert (2005). Philadelphia (PA): Wyeth Pharmacedticals Inc. (June, 2005). Clindamyein 025 95  <008wp 739/186  Ceftriaxone 025 2 02582 812/61 e Longitudinal surveillance programs are of great importance
Enterobacteriaceae, Acinetobacter spp., methicillin-resistant Staphylococcus Levofl Oxgcin = 4 <054 3547506 Levofloxacin ’ ] <05->4  985/1.5
aureus (MRSA), vancomycin-resistant enterococci, penicillin-resistant ACKNOWLEDGEMENT Trim/sulfa® 1 52 <05->2 55.4/44.6 Trim/sulfa® 52 >2  <05->2 36.0/ 5/3.6 iIn monitoring the in vitro activity of novel compounds following
: : : : - - Linezolid 1 1 0.12->8 99.6 / - Linezolid 1 1 0.25-2 100.0/ - o . _ o .
Streptococcus pneumoniae, anaerobic wound infection pathogens, Neisseria | | Vancomyin 2 > 0254 100.0/0.0  Vancomycin 05 05 <0121  100.0/- their introduction into clinical practice.
gonorrhoeae, and commonly occurring respiratory pathogens. Tigecycline This study was supported by an educational/research grant from Wyeth

has documented activity against tigecycline-resistant (tet-R) Gram-positive Pharmaceuticals.
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