In Vitro Activity of Tigecycline and Comparators Against Nosocomial Pathogens in Italy from 2004-2008
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Revised Abstract Materials & Method
Background. Tigecycline has demonstrated potent All isolates were derived from blood, respiratory tract, urine (no more than
o N _ 25% of all isolates), skin, wound, body fluids, and other defined sources. The results are listed in the following Tables.
aCtN'_ty _agamSt | a range of pathogens encounter_ed In Only one isolate per patient was accepted into the study. Clinical isolates
hospitalized patients. The TEST program was designed \gfrgesgﬂgaelctefs jg?e;eigfeﬁzm?i?igdZ?gﬁgg iogs_;o';g 5e‘|‘ :;‘:det’e‘;f:;e;St Table 1. In vitro activity of tigecycline and comparative agents Table 2. In vitro activity of tigecycline and comparative agents Table 4. In vitro activity of tigecycline and comparative agents
to determine the in vitro activity of tigecycline and oach site bi'/ the participating laboratory P against 2,769 strains of Enterobacteriaceae. against Acinetobacter spp. and P. aeruginosa. against respiratory pathogens.
comparators to nosocomial pathogens isolated in ltaly Organism collection, transport, confirmation of organism identification, and MIC MIC mic
. . J P 9 (mg/L) (mg/L) (mg/L)
between 2004'2008 MethOdS 5,933 C||n|Ca| |SO|ateS development and management Of a Centrallzed database’ were Organism Name ® Drug %SUS2a  %INT %RES MIC,, MIC,, Organism Name Drug %SUS?  %INT _%RES MIC;y MIC,, o . N b %4SUS a %INT %RES MIC.. MIC
: e : : coordinated by Laboratories International for Microbiology Studies (LIMS), All Enterobacteriacede  Tigecycline 905 59 36 05 1 Acinetobacter spp.  Tigecycline na na na 05 2 ‘garisT ~eme L #%3US a %INT % s0 a0
L . . . _ e _ lcaci s. ' Tigecycli 0.03 0.06
were collected/identified from o4 S|te.s a_nd confirmed by a division of International Health Management Associates, Inc. located in (n=2.769) Ambacn 24 38 38 2 8 (1=446) b w4y a6 Spreumoriee Tgeeydine 12 nana 003 008
the reference lab. Following CLSI guidelines, MICs were Schaumburg, IL, USA. Ampicillin 94 08 898  >32 >3 Ceftazidime 381 56 563  »32  >32 Ceftriaxone 948 4.6 07 <0.03 0.25
determined/interpreted using supplied broth microdilution A'_lt Olrgalmslnls .welre. deemed dclinice:jlly tsi?nificija}ntI Eytlocal ?ar;icipsn: Shami g e e Coripone 307 112 sBL 64 e mipenem 987 0 13 <0.12 <0.12
_ . : criteria. Isolate inclusion was independent of medical history, antimicrobia ot 2 oy a6 o01r  sen (R : : : : levofloxacin 984 0 16 05 1
pan_els. Results: T_he spectrum an_d potency (_)f tlgeCyC“ne use, age, or gender. All sites identified each study isolate utilizing local Irflipr;iefr?e 974 20 07 025 1 Nfl:lzc;):ﬁ;? 32; 23 51(?'17 53.5 T nezole 00 2
against nosocomial pathogens is shown in the table laboratory criteria. Levoflosacin 730 20 250 006 8 PipTazo 160 72 469 64 >128 Penicillin. 731239 1 <0.06 025
below: Minimum inhibitory concentrations (MICs) were determined by the CLSI Minocycline 766 103 130 2 16 P.aeruginosa  Tigeeyclime  na  na  na 8 >16 . voncomycn__ 20 ° 225 0
clow. . I . . : PipTazo 74.1 3.8 22.1 2 128 635 Amikacin 809 3.0 11.0 4 32 S. pneumoniae Tigecycline na na na 0.03 0.06
recommended broth microdilution testing method [7]. Tigecycline was E. coli Tigecycline 995 05 00 025 05 (0=635) Cefepime 27 00 353 o 27 Susceptible to AmoxClav 100 0 0 <0.03 <0.03
- - 0 Y Supplied by Wyeth Pharmaceuticals (Collegeville, PA, USA) All other (n=846) Amikacin 03> 4 21 2 S Ceftazidime 65:8 o:o 34:2 <8 >32 Penicillin Ceftriaxone 100 0 0 <0.03 0.06
Tigecycline %o Inhibited at MIC , . AmoxClav 383 248 369 8 32
Organism (#) %S MiCo | <025 05 1 5 4 agents were supplied by the panel manufacturer, MicroScan (Dade Ampicillin 305 21 674 »32  »32 Ceftriaxone 139 244 617  >64  >64 (n=223) Imipenem 100 0 0 <0.12 <0.12
J : N — : Behring Inc., Sacramento, CA, USA). The following antimicrobial agents Cefepime 791 82 128 <05 32 Imipenem 749 11.5 136 2 1 levofloxacin  98.7 0 13 05
Acinetobacter spp. (446) NA 2 43 67 80 96 99 . . s . Cottamid N T 15 Levofloxacin 450 7.6  47.4 2 >8 Linezolid 100 0 0 <05
E . were included on the panels with their dilution ranges (expressed in cltazidime : - : s . . =
nterobacteriaceae 90.5 1 42 75 91 96 99 N s ) : Ceftriaxone 78.7 09 203 <006 >64 Minocycline na na na >16  >16 Penicillin 100 0 0 <0.06 <0.06
(2769) Mg/ml). amikacin (0.5-64); amoxicillin/clavulanic acid (0.12/0.06-32/16); Imipenem e 6o 69 a3 6o PipTazo 66.1 00 339 3 128 S
ESBL producers a (258) 92.2 1 46 76 92 08 99 ampICIIIIn (05-32, gram-negatlve panel, and 0.06-1 6, gram-pOSItlve LC.VOﬂOXE'lCin 59.6 0.7 39.7 0.12 >8 a Interprtetive _Icrli;cleri%LaSsl defined by EUCAST where available. Where E(l@JCAST breakpoints S e Taeayding na a2 na 003 012
_ . _ . _ e _ _ _ _ [8] or FDA pack rt breakpoints (Tygacil®, 2005 d
Enterobacter spp. (800) 856 2 | 22 66 8 93 99 panel); cefepime (0.5-32); ceftriaxone (0.06-64); ceftazidime (8-32); e Ty e 1 [l = No ocal broakpoin avalhle. T TR e ntermediateto AmoxClav 985 15 0 <0.03 05
E. faecalis (323) 997 025 | 997 100 - i} _ imipenem (0.06-16); linezolid (0.5-8); levofloxacin (0.008-8); minocycline K. pneumoniae Tigecycline ST T - 0 2= i Ceftriaxone 97 3 0 012 05
E. faecium (126) 100 0.12 100 - - - - (0.5-16); tigecycline (0.008-16); penicillin (0.06-8); piperacillin/tazobactam (n=620) Amikacin 877 42 8l 2 16 _ - _ _ _ (n=67) Imipenem 941 0 59 <0.12 0.5
H. influenzae (309) NA 1 65 89 98 100 - (0.06/4-128/4) and vancomycin (0.12-32). MIC interpretive criteria igﬁﬁ ) ees am Table 3. In vitro activity of tigecycline and comparative agents Levofloxacin -~ 985 0 1.5 05
P aeruginosa (635) NA  >16 | 03 13 25 6 23 followed published guidelines established by EUCAST where available. Cpime 735 102 163 w05 o3 against gram-positive pathogens. e 10 o om
S. aureus (MSSA) (487) 100 0.25 | 975 100 - - - Where no breakpoints were available, the Clinical and Laboratory Ceftazidime 00 718 282 =3  >32 MIC Vancomycin 100 0 0 025 05
S. aureus (MRSA) (245) 996 025 | 943 996 100 - - Standards Institute [8] and the recent US Food and Drug Administration fnjf;f;f;jle coe oo or o on (mg/L) Gt Temeie | @ e e G0 042
S. pneumoniae (305) NA 0.06 | 99.7 100 - - - package insert breakpoints for tigecycline [9], were used. Levofloxacin 802 11 187 006  >8 Snezcith STNDNAITIC S )iy > S 1 01 S /o N G o L S HIY I Wy LG Resistant to AmoxClav 80 67 133 2 8
S. agalactiae (277) 100 012 | 100 - - - - Escherichia coli, Klebsiella pneumoniae and Klebsiella oxytoca were Minoeyline 758 55 187 2 o6 fn";'g‘)’s (MRSA) Eii‘jége 929: 8'8 907'41 0;32 Ojgs Penicillin Ceftriaxone 67 80 133 1 16
. p p . . 1 Z 74.7 . . = . . . .
@ ESBL producing E. coli, K. oxytoca, K. pneumoniae screened for E.SBL.ac’.uwty when MIC resultg for ceftrlaxoqe were >.1 mg/L K. oxptoca ?izzfyi’une 94.3 3.451 YRR T Ampicillin 0.0 00 1000 >16  >16 =8 'Lm'p;nem. 91;)2 8 607 0> ;
using broth microdilution panels. ESBL activity was confirmed using the (n=30) Amikacin 994 00 06 2 4 Ceftriaxone 0.0 0.0 1000 >64  >64 L_e"° ‘;’;ac'” o o 4 X
. ] . . Do . . . . <Clav _ _ _ . inezoli
Conclusions: Italian isolates of both gram pOS|t|Ve & - CLSI (2006) phenqtyplc confirmatory disk test (Oxoid, Ogdensburg, NY, ii;icfll?n 6:()8 33 12060.10 >‘3‘2 >3322 imlpf;lem . 0.0 0.0 100.0 >16 >16 N 0 80 20 A
negative hospital pathogens demonstrated excellent USA) on Mueller-Hinton agar (Remel Inc., Lenexa, KS, USA) according to Cofopime sse 80 34 <05 o Levo (;);mm 13.090 ;.(z) 903.09 i 342 Vancomycin 100 0 0 05 1
CLSI (2005) guidelines. ESBL presence was confirmed by testing the Cefazidime 00 93 97 <8 <8 DR ‘ ' | H. influenzae Tigecycl 025 1
' ' ' ' : A PIPTI : : : : : ) Minocycline  87.3 3.7 9.0  <0.25 1 ' gecycline ha na na @
tigecycline MICy,s excluding P. aeruginosa. For most following antibiotic disks: cefotaxime (30-mcg), cefotaxime/clavulanic acid Ceftrimone 824 23 153 <006 8 it 0 00 1000 -8 8 (n=309) AmoxClav 929 0 7.1 05 1
. . . R - . . mipenem o . 5 . . : : : .
resistant phenotypes t|gecyc|lne MICQOS were 1 mg/L or (30/10-mcg), ceftazidime (30-mcg), and ceftazidime/clavulanic acid Levofloxacin  92.6 11 6.3 0.06 0.5 PipTazo 5.3 0.0 94.7 >16 >16 Amplcilllm 835 0 165 <05 8
| d th orit f isolat inhibited at MIC £ o (30/10-mcg). Antimicrobial disks were manufactured by Oxoid, Inc. Minocycline ~ 881 45 74 2 8 Vancomycin  100.0 0.0 0.0 1 2 Cefepime 9.1 0 49 <05 <05
eSS an e majOrl y o1 Isolates INnnipite a SO (Ogdensburg, NY, USA) Mueller-Hinton agar used in testing was . P%pTazo. 83.5 0.6 15.9 2 128 S. aureus (MSSA) Tigecycline 100.0 0.0 0.0 0.12 0.25 Ceftrlaxone 95.1 0 49 <0.06 <0.06
/L I A” ESBL . I t d . It | . hbt d b . ESBL-producing Tigecycline 92.2 5.4 2.3 0.5 1 (n=487) AmoxClav 99.8 0.0 0.2 1 2 Imipenem 100 0 0 0.5 1
MQg/L Or IeSS. S IsOlated In Italy were innioiea by manufactured by Remel, Inc. (Lenexa, KS, USA). An organism was 19, e K e, Ak 713 124 163 4 >64 Ampicillin s 00 ard , 16 e T Y T
tigecycline at MICs of 8 or less with an MIC, of 1 mg/L.. interpreted as containing an ESBL If there was an increase of >5> mm in ) Ampilia 00 00 1m0 w2 Cefiriaxone 1000 00 00 2 4 . S JRP_ i 0uh
Tigecycline promises expan ded broad spectrum the inhibition zone of the combination disk when compared to that of the Cofopime 105 240  ess 39 o3 Imipenem 100.0 0.0 00 <012 025 H. influenzae Tigecycline na na na 025 1
cephalosporin alone. Ceftazidime 0.0 17.8 322 532 532 Levofloxacin  96.1 2.1 1.8 0.12 0.5 B-Lactamase Positive AmoxClav 733 0 267 1 4
coverage against multiply resistant pathogens isolated Iin Quality controls (QC) were performed by each testing site on each day of Cefiriaxone 23 19 957 64  >64 Linezolid 1000 00 00 2 4 (n=45) Ampicillin 0 0 100 16 >32
ltaly testing using the corresponding ATCC control strains: E. coli ATCC 25922; T e S Sonocye ine ve oo o, e g::fﬁ;:‘:;e sy o 133 oo oo
| E. coli ATCC 35218; H. influenzae ATCC 49766; H. influenzae ATCC Minocycline 585 105 310 4 16 PipTazo 1000 00 00 1 2 mipenem 100 0 0 05 1
49247; S. aureus ATCC 29213; Pseudomonas aeruginosa ATCC 27853; PipTazo 407 93 500 32  >128 Vancomycin 1000 0.0 0.0 1 1 pfl i '
I t d t' Enterococcus faecalis ATCC 29212 and S pneumoniae ATCC 49619 - oeregenes jeeeyeine o2 e ST 09t s. agalactiae Tigeeycline 1000 00 00 003 012 e 0 6y eaoe 1
n ro . - (n=164) Amikacin 82.9 11.0 6.1 2 16 y : : : : : PipTazo 933 0 6.7 <0.06 1
u c IO n ' ' ' ' xClav . . . (n=277) Ampicillin 99.6 0.0 04 <006 012 a Interpretive criteria as defined by EUCAST wh ilable. Where EUCAST
R GISlf[ltS }[Ne:e dmC.Itl;]c.jedthm the atn?)llySIS Only Wher(]j COI’[GS[(D:(l)_nSdImQZOgGC ii;icflll?n ;3 38 19050.70 :i :; Ceftriaxone 99.6 0.0 0.4 0.06 0.12 brenaipr)%ri?ltgewcer:eennaota savaeil,lanbele CyLSI [8] or V;Deptepz\c/;i:peinsertergreakpoints
Tigecycline (formerly GAR-936) is a member of a new class of antimicrobial ISolates tested within the acceptable range according 1o ( ) gt 40 250 110 <05 16 Levofloxacin 989 04 07 05 . (Tygacil®, 2005) were used [9].
agents, the glycylcyclines. This synthetic analogue of the tetracyclines exhibits guidelines [8]. Cefizidime 00 476 524 16 532 Linezolid 1000 00 00 1 1 ]
antibacterial activity that is both bacteriostatic and, in certain instances Cefnaxone 403 459 543 4 - >0 Penicillin 996 00 04 <006 012 C I
T _ - o _ ’ ’ Imipenem 91.1 8.9 0.0 0.5 2 :
bactericidal with killing activity that is as much as fourfold better than Levofloxacin 671 30 299 012  >8 : amcoiyenn 00 G0 00 05 05 onc USIons
y E. faecalis ® Tigecycline 99.7 0.3 0.0 0.12 0.25
i d dapt in 1. 21. The devel t of fi line | Minocycline ~ 79.3 134 73 2 8 - Jaecatts SEeYE ' ' ' ' ' : : : ,
vancomycin and daptomycin [1, 2]. The development of tigecycline is _ _ . o (n=323) Ampicillin 991 06 03 1 2 Tigecycline MICy, value of 1 mg/L against Enterobacteriaceae was
mportgnt m_that tlg_ecycl_me and other glycylcyclln_es are active agal_nst Iljizczllnz)e;;mérEJB.,erftal.,An%onteum%oiﬁ/acnwn;g/oferf\cll?-?rsfsi(e; nnciwgrl)ycy,{gyclme{ cin;ﬁ?nrie? tg t/X)sen?f PEpT—— Tigeoycling 24.0 =9 21 05 5 Levofloxacin  59.4 0.0 40.6 1 32 equivalent to imipenem and 8- to 64-fold more potent than other R-
bacterial strains carrying either or both of the two major forms of tetracycline Chomothor, 2000, 4441 b, 10868 o SN RS pROUmOsess crob Agents (n=606) Amikacin 948 20 31 2 8 Linezolid 1000 00 00 2 2 actams.  Rolactam/Rolactamase  inhibitor  combinations  and
resistance: efflux and ribosomal protection. Certain substituents at the 9- Labthavikul, P., P.J. Petersen, and P.A. Bradford, In vitro activity of tigecycline against Staphylococcus AmoxClav 1.3 0.7 %8.0  >32 >3 Minocycline 32.2 38.1 29.7 3 >8 o
p o L
position of the tetracycline molecule restore activity against bacteria harboring ggigergmidis growing in an adherent-cell biofilm model. Antimicrob Agents Chemother, 2003. 47(12): p. én;m?l”m 509-22 208-04 2523-2 >§i >1362 Penicillin 99.7 0.0 0.3 2 4 levofloxacin.
: ) : ) ) 7-9. clepime - : : =0. V. ' 95.4 0.0 4.6 1 2 . -
genes encoding either or both efflux and ribosomal protection. A single Projan, S.J., Preclinical pharmacology of GAR-936, a novel glycylcycline antibacterial agent Cefizidime 00 500 500 <8 >32 E.faeciam® Tf;::yilﬁzn 1000 00 00  ooe  on Of all the 1,496 E. coli, K. oxytoca, K. pneumoniae that were
chemical modification of tigecycline overcomes the two molecularly distinct ggfégnffgh;adpﬁijooﬁ)-ni‘;(9AF”1ttI%2’;CF;£I?§§'§i2\5_’US/;aﬂzcssséﬁpuizﬁfﬁjiiw dyeyioysiine, GAR-936 tested IceftrlaXOHe ;‘;‘2) 23 500;37 045 >§4 (n=126) Ammpitetilis B 08 817  s1e sle screened for the production of extended-spectrum R-lactamase, 258
. . . . . . . . , RUR N , , - mipeénem o . 5 . . . . . . .
forms of resistance while maintaining activity against susceptible gram- against 1,203 recent clinical bacterial isolates. Diagn Microbiol Infect Dis, 2000. 36(1): p. 19-36. Levofloxacin 739 2.0 241 006  >8 Iiévoﬂi)zacm 8.7 0.0 913 32 >32 (17.2%) were ESBL producers. Tigecycline inhibited 92.2% of ESBL
ositive, gram-negative, aerobic, and anaerobic bacteria [3]. Patel, R., et al., In vitro activity of GAR-936 against vancomycin-resistant enterococci, methicillin-resistant Minocyclin 75.4 12.5 12.0 4 16 mezol 100.0 0.0 0.0 2 4 . - . : .
P 9 9 [ ] Staphylococcus aureus and penicillin-resistant Streptococcus pneumoniae. Diagn Microbiol Infect Dis, pipT(;cZ}(],C ) 553 4.0 40.8 4 >128 Minocycline 81.0 11.1 7.9 <0.25 8 p.roducmlg stralns at ItS SUSCGpth'G preakpolmt-
. . L . . . 2000. 38(3): p. 177-9. . marcescens Tigeeycline 734 228 38 1 2 Penicillin 159 00 841  >8 >8 Tigecycline’s MICy, of 2mg/L against Acinetobacter spp. was the
Previous studies have demonstrated excellent in vitro activity for tigecycline Rupp, M.E. and P.D. Fey, Extended spectrum B-lactamase (ESBL)-producing Enterobacteriaceae: (n=47) Amikacin 94.1 4.1 1.7 2 8 Vancomycin  73.0 1.6 25.4 1 >32 imi i
- e : _ Tr _ : : considerations for diagnosis, prevention and drug treatment. Drugs, 2003. 63(4): p. 353-65. . y ' : ' lowest among all  broad SpeCtrum antimicrobials tested. The
against clinical and laboratory strains of gram-positive and —negative bacteria AmoxClav 0.7 17 976  >32 >32 :
9 S o y _ g p _ g o CLSI, Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically; Approved Ampicillin 03 10 98.6 32 32 Al VRE’s Tlgec.yf:h.ne 100.0 0.0 0.0 0.06 0.12 tiaecvcline MIC value of 2 was 8-fold lower than imioenem at 16
with minimum inhibitory concentrations for the 90t percentile inhibited at or Standard—Sixth Edition, in Document M7-A7. 2006: Clinical Laboratory Standards Institute (CLSI), 940 Cefspime oo 8a co  <0c 4 (n=45) Ampicillin 35.6 0.0 644  >16  >16 gecy 90 P
below 2 mg/L, including difficult to treat methicillin-resistant Staphylococcus West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA. Ceftazidime 00 852 148 <8 >32 Levofloxacin 0.0 00 1000  >32  >32 mg/L.
’ . . . CLSI, Performance Standards for Antimicrobial Susceptibility Testing, in Document M100-S18. 2008: e 75' . 4'5 19'7 0_25 - Linezolid 100.0 0.0 0.0 2 4 : .y : "
aureus (MRSA), vancomyC|n-reS|sta_nt enterococcl (_VRE), and exj[ended- Clinical Laboratory Standards Institute (CLSI), 940 West Valley Road, Suite 1400, Wayne, Pennsylvania Inii;:izzfe 0 1 i1 28 o , Minocycline 622 544 133 . -8 Tlgecycllne S MICQO was S025mg/L agalnst gram—pOS|tlve pathogens
spectrum R-lactamase (ESBL) producing Enterobacteriaceae [4-6]. This study 19087-1898 USA. | | | | Lovofloxacin 834 76 90 o012 2 Penicillin - 0E GET e -8 including MRSA, VRE and penicillin-intermediate and -resistant
. . . . . . Tygacil, Product Insert. 2005: Wyeth Pharmaceuticals, Inc., Philadelphia, PA, USA.
V\{as.f_undtertakel;\ to fdolc_;u_melnt :rr:e in VItrIcI) a}[cgv_ltyltolf. tlglegycll?e. aga_llrrzg,t igi?cycnne ;22 137.16 133.48 ézl 382 Vancomyein 0.0 00 1000  >32 32 pneumococcal resistant phenotypes.
1p 1azo . : . a |Interpretive criteria as defined by EUCAST where available. Where EUCAST breakpoints were not . . . _ . .
:::ngglylciaSn ;:r::n Oefrsﬂ'(:e - ||2:';2r p(a)ngo(gﬁgs gl?)beacl eTIér;CyaC:ﬁ'\ne aE\(/);?UZ::gi anlg AC k n OWI e d e m e n ts a |nterpretive criteria as defined by EUCAST where available. Where EUCAST breakpoints availatF))Ie CLSI [8] or FDA packag)c; insert breakpoints (Tygacil®, 2005) were used [9].R/Iethicillin O T|gecyCI|ne demonStrated exce”ent |nh|b|t0ry aCt|V|ty aga|nSt
t ilable CLSI [8 FDA k insert breakpoints (T iI®, 2005 d henot det ined by th foxitin disk (30 pg) test. - .
Surveillance Trials (TEST) program. g \[/g]%.re nlo aV.ala ° [ ]OT.' package insert breakpoinis (Tygac ) were use EFeDTSXJps?:Sfa;vt?t:ﬁa b?ezrliggﬁt ofyO.ZZ(igc/)I)_(lf:r vIaSncom;jgn-gjsceptible E. faecalis was used for all H Inﬂuenzae, I’egarC”eSS Of B'IaCtamase prOd UCt|On.
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