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Ob t - T f TIG . th %  For the T.E.S.T program all isolates were derived from _ . _ _ ) o i ) )
jectives: Tigecycline (TIG) is the blood, respiratory tract, urine (no more than 25% of al Table 1. In vitro activity of tigecycline and Table 2. In vitro activity of tigecycline and comparative agents
. . isolates), skin, wound, fluids, and other defined sources. . . . . .
first member Of the _ glycylcyCIIne Isolates were identified to genus and species by the local com paratlve agentS agalnSt selected aga|n3t selected levofloxacin resistant gram-pOSItlve
class of anti-infectives {o be laboratory. Each site tested the isolates using common . : _ : i
k h . broth microdilution panels. Only one isolate per patient IeVOﬂOxaCln reSIStant gram negatlve Organlsms'
marketed, exhibiting a broad | wes accepted. AR organisms. MIC,, MIC,,
. . . X or this study more than 25, clinical isolates were o
SpeCtrum of antibacterial aCtIVIty collected from 2004 to 2008 from 1016 hospitals in 53 s ¢ MIfSOL) , MI/C%L) %S* (mcg/mlL) (mcg/mL)
. . : Organism (n) %S? (mcg/m mcg/m - e11e . . .
N man mmonlv-isol countries. , , S. aureus (methicillinsusceptible)  Tigecycline 100 0.12 0.25
agd st any _CO only-Iso ated % Minimum inhibitory = concentrations (MICs) were Enterobacteriaceae spp. (8210) ~ Tigecycline  93.5 0.5 2 ( . ) S
pathogens, This StUdy evaluates determined by the CLSI recommended broth microdilution Amikacin 88.7 4 32 (221) AmoxClav 99.5 0.5 2
. . . . testing method [12]. Tigecycline was supplied by Wyeth AmoxClav 27.6 16 >392 Ampicillin Q8 5 0.25 16
the in vitro aCtIVIty of TIG versus Pharmaceuticals (Collegeville, PA, USA). All other agents St 49 >392 >392 A fp_ 98.9 '
- _ - - were supplied by the panel manufacturer, MicroScan Cefeni 65.2 5 =37 eltriaxone . 4 8
!eVOfloxaCIn (LEV) reSIStant StralnS (Dade Behring Inc., Sacramento, CA, USA). The following sztej:;zfne 45'9 16 64 Imivenem 100 <0.12 0.25
in a |arge set of isolates collected antimicrobial agents were included on the panels with their U 05.¢ 095 ) P . T '
dilution ranges (expressed in mcg/ml): gram positive P . ' ' Levofloxacin 0 16 >32
gIobaIIy from 2004-2008. Methods: panel: amoxicillin/clavulanic acid (0.03/0.015-8/4, tested Levofloxacin 0.0 >8 >8 Linezolid 100 5 4
- using a 2:1 ratio of amoxicillin:clavulanic acid; reported Minocycline  53.1 4 >16
More than 25=OOO LEV-resistant concentrations refer to amoxicillin); ampicillin (0.06-16); PipTazo 61.5 8 >128 Minocycline 98 .4 <0.25 0.5
i | wer | n |f| h ceftriaxone (0.03-64); imipenem (0.06-16); linezolid (0.5- E coli (4451) Tigecycline 99.9 0.25 0.5 . aqq
SO ai_:es ere de t _ed _ tO t € 8); levofloxacin (0.06-32); minocycline (0.25-8); tigecycline Aiilerein 959 2 8 Penicillin 86.3 0.12 >8
species level at participating sites (0.008-16); penicilin  (0.06-8); piperacillin/tazobactam AmoxClay 417 16 30 PipTazo 98.9 0.5 1
. (0.25/4-16/4) and vancomycin (0.12-32); gram-negative Ampicillin 77 32 32 :
and confirmed by the central panel: amikacin (0.5-64); amoxicillin/clavulanic acid c fp, 76'1 05 -39 Vancomycin 100 1 1
' (0.12/0.06-32/16, tested using a 21 ratio of s ' o S. aureus (methicillin-resistant Tigecycline 100 0.12 0.25
Iaboratory. MICs were determined amoxicillin:clavulanic acid; reported concentrations refer to Ceftrlaxone 65.2 0.12 >64 ( ) sey
by each site using Supp”ed broth amoxicillin); ampicillin (0.5-32); ~ cefepime ~ (0.5-32); Imipenem 9.8 0.25 0.5 (4425) AmoxClav 0 8 >8
. . ; ; ceftriaxone (0.06-64); ceftazidime (8-32); imipenem (0.06- Levofloxacin 0.0 >8 >8 Ampicillin 0 >16 >16
microdilution panels and Interpreted 16; levofloxacin  (0.008-8); minocycline  (0.5-16); Minocycline  62.2 4 16 _
- - - tigecycline (0.008-16) and piperacillin/tazobactam PinTazo R4 4 2 64 Ceftriaxone 0 64 >64
rdin t LS| idelines. D -
acco d g O C S gu de €S . (0'06/_4'128/4?' o _ _ Klebsiella spp. (2065) Tigecycline 89.6 1 4 Imipenem 0 1 >16
RGSU"'.S: Percentages Of LEV_ X MIC |nterpret|ye crlterlg fc?r all drugg except tigecycline Amikacin 76.0 3 64 .
_ _ _ followed published guidelines established by the CLSI RN 18.4 2 230 Levofloxacin 0 16 >32
reS|Stant |SO|ateS SUSCeptlble tO T|G where applicable [12]. MIC interpretive criteria for o ' L lid 100 5 4
: : . tigecycline followed criteria established by the Federal Amp“fﬂlm Bl =32 =32 DUSZAY L
are summarized Iin the f0||0W|n9 Drug Administration (FDA, United States, 2005) where Cefepime 42.1 16 >32 Minocycline 95.8 <0.25 4
table applicable [13]. Ceftriaxone 22.6 >64 >64 g
: < Escherichia coli, Klebsiella pneumoniae, and Klebsiella Tmipenem 95.6 0.5 2 Penicillin 0 >8 >8
Organism (n) No. LEV-Resistant (%) | % Susceptible to TIG oxytoca were screened for ESBL activity when MIC results Levofloxacin 0 >8 >8 PipTazo 0 >16 >16
E. coli (16174) 4451 (27.5) 99.9 for ceftriaxone were >1 mcg/ml using broth microdilution Minocycline  49.5 8 >16 .
Klebsiella spp. (15566) 2065 (13.3) 89.6 panels. ESBL activity was confirmed using the CLSI PipTazo 4.6 128 198 Vancomycin 100 1 1
ESBL+ (3525) 2250 (63.8) 95.1 (2006) phenotypic confirmatory disk test (Oxoid, ESBL-orod b (2250 Ti i 95'1 0.5 5 E. faecalis (2774) Tigecycline 09 b 0.12 0.25
g”ter?.b acwr?gg(‘)%‘mo) 1‘2‘2 805)3) 2;'2 Ogdensburg, NY, USA) on Mueller-Hinton agar (Remel -producers * (2250) ERCyE ' ' ' o ' ' '
;ZZZZSSKER 6674) 7425 (66.3) 100 Inc., Lenexa, KS, USA) according to CLSI (2006) AL Sl £ &2 Ampicillin 99.8 1 2
S aureus MS (8781) 221(2.5) 100 guidelines. ESBL presence was confirmed by testing the AmoxClay 184 16 >32 Levofloxacin 0 39 =32
Enterococcus spp. (9528) 5305 (55.7) 99.8 following antibiotic disks: cefotaxime (30-mcq), Ampicillin 0.3 >32 >32
C lusi . LEV . iad cefotaxime/clavulanic acid (30/10-mcg), ceftazidime (30- Cefepime 30.0 32 >32 Linezolid 98.9 1 2
onciusions. reS|StanCe varie mcg), and ceftazidime/clavulanic acid (30/10-mcg). Ceftriaxone 8.6 >64 >64 Mi li 43 3 3 >
in thlS StUd frOm 2 50/ in Antimicrobial disks were manufactured by Oxoid, Inc. Imipenem 97 4 0.25 1 hocycline .
ST y ) 0 (Ogdensburg, NY, USA). Mueller-Hinton agar used in Levofloxacin 0 8 8 Penicillin 90 4 4 8
methicillin-sensitive S. aureus to testing was manufactured by Remel, Inc. (Lenexa, KS, . . .
o . L. . USA). An organism was interpreted as containing an Mmocydme 254 4 >16 Vancomycm 91.9 1 2
66.3 % in methicillin-resistant S. ESBL if there was an increase of >5 mm in the inhibition P%pTaZOI. 23.8 16 >128 E. fuecium (2214) Tigecycline 100 0.06 0.12
Wh ist to LEV zone of the combination disk when compared to that of the Enterobacter spp. (1472) Tigecycline  81.0 1 4 o
aureus- en reSIS ance O Cepha|osporin alone. Amikacin 85.6 4 32 Ampl(:lllln 48 >16 >16
was seen, however, T|G retalned % Quality contr,ol of broth mprocﬁluhon .panels fO||OV\{ed AmoxClav 1.8 >32 >32 Levofloxacin 0 >392 >392
o _ o manufacturer’s and CLSI guidelines using the following Ampicillin 0 >32 >32 _ _
aCtIVIty In the vast majorlty of such ATCC strains where applicable: Enterococcus faecalis Chsittiine 63.1 8 >392 Linezolid 95.4 2 2
. , ATCC 29212; Escherichia coli ATCC 25922; Escherichia Ceftri 19.6 64 ~64 - - <
strains. TIG's broad spectrum of coli ATCC 35218; Klebsiella pneumoniae ATCC 700603 oo ihmeeyeling 754 =025 E
T : : : : (as positive ESBL control); Haemophilus influenzae ATCC imipenem 783 03 1 Penicillin 4.3 >8 >8
activity, including strains resistant to 20947, Haomophius  influemsee | ATCC. 49766 Levofloxacin 0 -8 -8 v S . .
other drugS, makes it a valuable tool Staphylococcus aureus ATCC 29213;  Streptococcus Mmocydme 32.1 8 >16 .ancom}.lcm :
_ _ _ , pneumoniae ATCC 49619; and Pseudomonas aeruginosa SalEAD Mg & Al VRE ¢ (1210) Tigecycline 99.9° 0.06 0.12
for treating serious infections ATCC 27853 Acinetobacter spp.(3405) Tigeeycline  na ! 2 g 155 i i
d b b t r- th t m b s The collection and transportation of organisms, Amikacin 45.8 32 >64 LLJRALCALLUND. .
cause y acleria d ay € confirmation of identification, and construction and Cefepime 8.9 32 >32 Levofloxacin 0 >37 >3)
refr r r men with management of a centralized database were conducted Ceftriaxone 2.4 ~64 ~64 : :
efracto y to teat c t t and coordinated by Laboratories International for Imipenem . 5 il Linezolid 95.6 2 2
Commonly-used antlmlcrOblals SUCh Microbiology Studies (LIMS), a subsidiary of International Levofloxacin 0. S e Minocycline 70 0.5 Q
Health Management Associates, Inc. (IHMA, Schaumburg, _ _ o
as LEV. IL, USA). Minocycline  77.4 1 8 Penicillin 14.7 >8 >8
PipTazo 13.5 128 >128 .
P. aeruginosa (3799) Tigecycline na 16 >16 — . . Vancomycm 0 . >32 . >32 .
Amikacin 77 6 3 64 a Susceptlbllltles_are defined in CLSI document M100-S18 (2008) where applicable. Tigecycline breakpoints are defined
Refe re n Ces , in FDA package insert (Tygacil®, 2005).
. Cefepime 42.5 16 >32 b Tigecycline breakpoints are defined in FDA package insert (Tygacil®, 2005) as susceptible less than or equal to 0.25
Introd u ctl On Ceftriaxone 7.2 >64 >64 mcg/mL for vancomycin-susceptible E. faecalis only. This breakpoint was expanded to include all enterococci for
1. Sum, P.E. and P. Petersen, Synthesis and structure-activity relationship of Imipenem 60.1 4 16 Somparatlvg purposes only. ,
novel glycylcycline derivatives leading to the discovery of GAR-936. Levofloxacin 0 >8 >8 Vancomycin-resistant E. faecium and E. faecalis.
Bioorg Med Chem Lett, 1999. 9(10): p. 1459-62.
Tigecycline is a novel antimicrobial with expanded broad- 2. ALf’S;ﬁat,eD_, M_e'.?,.agemg, and (K é;upsh, Novel antibacterial agents for the Minocycline na >16 >16
spectrum activity from a new class of compounds, the treatment of serious gram-positive infections. Expert Opin Investig Drugs, PipTazo 67.9 32 >128
glycylcyclines. Tigecycline inhibits protein synthesis by binding 2003.12(3): p. 379-99. a ibiliti el i
a _ =Y _ 3 Betriu, C., et al., In vitro activities of tigecycline (GAR-936) against .SUSCGFI)’[IbIlItIeS are_deflned in (_3LSI_documentM100-$18(2008) w_here applicable.
to the 30S ribosomal subunit. Although it is perceived to be recently isolated clinical bacteria in Spain. Antimicrob Agents Chemother, Tigecycline breakpoints are defined in FDA package insert (Tygacil®, 2005). na =
bacteriostatic, it has shown some bactericidal activity against 2002. 46(3): p. 892-5. CLSI breakpoints not established for this species.
key targeted pathogens [1,2]. Tigecycline was developed to 4. Gales, A.C. and R.N. Jones, Antimicrobial activity and spectrum of the b ESBL producing E. coli, K. pneumoniae and K. oxytoca.
. . . . . : new glycylcycline, GAR-936 tested against 1,203 recent clinical bacterial
provide gc;twﬂy against tetracycline and multl-drug-.reSfllstant isolates, Diagn Microbiol Infect Dis, 2000. 36(1): p. 19-36.
gram-positive pathogens and has demonstrated significant 5. Henwood, C.J., et al., Antibiotic resistance among clinical isolates of -
broad-spectrum activity against aerobic and anaerobic gram- Acinetobacter in the UK, and in vitro evaluation of tigecycline (GAR-936). C
positive and gram-negaytivsmicroorganisms [2-4]. J J Antimicrob Chemother, 2002. 49(3): p. 479-87. O n CI u s I o n s
6. Chcc;r;r?, l., ;\Iew fc’ilevelopment; bin tetrgcycllge am‘(’j)ic()jtics:2 g(l));cyslcgciines
' inhibitors. ist t, . 5(3-4): p. . . . . . . . .
Tigecyciine resistance is very infrequent and is also difficult to Tozs o pmnion praten i R While levofloxacin resistance in this study varied according to organism type, the overall global
induce in the laboratory [5, 6] with a selection frequency 7. Pro!'an, SJ Preclinical pharmacology of GAR-936, a novel glycylcycline . ) ’ . i . ) ) i
observed at less than 10° [3, 5, 7]. With the exception of P etveion 204 agae, oo NeTaPY: 2000, 2009 P 2): p. 2165-2255 percentage of levofloxacin resistance against gram-positive and gram-negative aerobic bacteria in
aeruginosa, tetracycline-resistant  bacteria  with  either 8.  Biedenbach, D.J, ML. Beach, and R.N. Jones, In vitro antimicrobial _ : :
tetracycline efflux pumps or ribosomal protective features are activity of GAR-936 tested against antibiotic-resistant gram-positive blood this StUdy was 21 6% (25 425/ 117 854) (Only maJOr SpeCIeS are Shown)
sensitive to tigecycline [2-4, 7-11]. Tigecycline has shown to be stream infection isolates and strains producing extended-spectrum beta- - ’ ’ -
. . : . . . lactamases. Diagn Microbiol Infect Dis, 2001. 40(4): p. 173- ¢ . . . . N 7t . - . . ™ 71 5
active against multresistant Acinetobacter spp., partioularly A | g pagi k. atal. n viro seiuty of GaR936 aguinst vercomcinessant | | % TIGECYClINE@  has limited activity against F. aeruginosa, but excellent in vitro activity against
aumannii t_hat are Cqmmonly .a?’SOC'ated with  serious enterococci, methicillin-resistant Staphylococcus aureus and penicillin- . . . . .
nosgcomlal mfectlons.. Similar activity has been observed resist_ant Strt_aptococcus pneumoniae. Diagn Microbiol Infect Dis, 2000. ACInetObaCter Spp Wl‘th the IOWGSt MIC50/90 (1/2 mcg/m L) Values Of a” antlmlcrOblaIS teSted.
against Enterobacteriaceae, ~even extended-spectrum B- 10 Iise(tz)r'sglnn?:’?\]g'et al., In vitro and in vivo antibacterial activities of a novel S . . o ) ) . .
lactamase (ESBL) and AmpC producing strains [10]. Tigecycline ayoyicycin, the 9-butygyeyiamiao dervative of minocyeine (Gar- || % FOF levofloxacin resistant Enterobacteriaceae, including ESBL producers, tigecycline MICg; o,
has demonstrated MICy, values of <0.5 mcg/ml against 936). Antimicrob Agents Chemother, 1999. 43(4): p. 738-44. -
methicillin-resistant Staphvlococcus aureus (MRSA) and other 11. Petersen, P.J., et al., In vitro and in vivo activities of tigecycline (GAR-
meticilinosistant Sizpylococcus aureus (MRSA) and ofrer Pelersen, P et al. In vito and in vvo aclies of igecycine (GAR: values were 0.5/2 mcg/mL, comparable to those of imipenem (0.25/1 mcg/mL).
tivity i . | dels i ,f t d ith lected strai f It glycopeptide-intermediate Staphylococcus aureus and other resistant * . . . g . . . . .
activity in animal models infected with selected strains of muiti- gram-positive pathogens. Anfimicrob Agents Chemother, 2002. 46(8): . * Against levofloxacin resistant gram-positive organisms, including MRSA and VRE, tigecycline
drug resistant Enterococcus faecium and Enterococcus faecalis 2595-601. | i i o ) ) i o
[4,5] with diverse genotypes of vanA, vanB and vanC [6]. e A e e (OLS),  Performance showed excellent in vitro activity, with tigecycline MICy, values of <0.25 mcg/mL. 100% of MRSA
) . . L. Supplement. CLSI document M100-S18. Wayne, PA, 2008. 0 . . . . .
e o, program defermined e in viro 2oty of | - Trescio, 2005 Tigecyeine FDA pacagense and 99.9%VRE were susceptible to tigecycline at breakpoints of 0.5 and 0.25 mcg/mL, respectively.
. . . . . ‘ u u ] ] [ ] [ | [ ] [ ] []
spectrum _antimicrobials against gram-negative and gram- * Tigecycline demonstrated broad spectrum in vitro activity against levofloxacin resistant pathogens,
positive species collected from 1016 hospital sites in 53 . _ _ _ ] L
countries from 2004 to 2008. This study was designed to Ackn owledgements and may be a useful addition to hospital formularies against these potentially difficult-to-treat
evaluate the in vitro activity of tigecycline against levofloxacin )
resistant organisms. ISolates.
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