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RESULTS

ABSTRACT MATERIALS AND METHODS

spectrum of this agent against such species, and compared its activity to those agents
commonly used in the directed or empiric therapy of respiratory tract infections.

This study was supported by an educational/research grant from Wyeth Pharmaceuticals.

Background: Organism Collection: To assess the spectrum of activity and potency of tigecycline against ° Ranking of the ten most-prevalent pathogens recovered from patients with pneumonia . Enterobacteriaceae were also readily inhibited by tigecycline (97.7% susceptible), Table 4. Antimicrobial activity of tigecycline and selected comparators tested
Emergence of resistance (R) among pneumonia-producing pathogens has been a inical i i , i i itgl; . . L. i 0 ] 0 ' ' : : : . :
: é?]I e ! r(n )'r' > gp o TrF\)' tg pmm 9_ i+ i re.cent clinical |.solates (consecutive, non dupllls:ate) recoverec! from patlgnt§ hospitalized (91.3% of the total collection) and key resistance characteristics were (see Tables 1 varying from 94.5% for Serratia spp. to 100.0% for E. coli. Among comparators, only against the most prevalent non-fermentative Gram-negative bacilli producing
variable thdt confounds empiric management. 1his report summarizes the activity with pneumonia, a total of 6,594 Gram-positive and -negative bacterial isolates were - | | | imipenem displayed a greater spectrum (98.6 to 100.0% susceptible; Table 3). pneumonia in hospitalized patients (2004 - 2005).
of tigecycline (TIG), the sentinel approved glycylcycline, against leading bacterial orocessed by a reference laboratory (JMI Laboratories, North Liberty, lowa) for testing. to 4): S. aureus (51.3% oxacillin-resistant) > P. aeruginosa > Klebsiella spp. (27.1%
athogens recovered from patients hospitalized with pneumonia. . . . L ’ e L . . - . a
Meth P ds. 9 P P P Consecutively acquired, non-duplicate, patient isolates were submitted from participating ESBL) > Acinetobacter spp. > E. coli (10.6% ESBL) > Enterobacter spp. (28.6% o ESBL-confirmed Klebsiella spp. and E. coli were broadly susceptible to tigecycline Organism (no. tested) / MIC (pg/ml): % by category:
ethocs. . . . . . medical centers worldwide representing North America (44.3% of isolates), South America . - - o - - ith 96.5 and 100.0% tively, having ti line MIC val t <2 pg/mi antimicrobial agent 00% 20% Range Susceptible  Resistant
6,594 consecutive, non-duplicate, lower respiratory tract isolates were submitted 1 9% and E 34.5%) Th loct e of th . " ' q ceftazidime-resistant) > S. pneumoniae (37.2% penicillin non-susceptible) > Serratia Wi .0 an .0%, respectively, having tigecycline values at <2 pg/ml (no P. aeruginosa (1,515)
from >60 medical centers worldwide (North America, 44.3%; Europe, 34.5%; Latin (21. °.) gn urope (34.5%). The collection consustg ot those bacterial species and groups S tophili H infl 18.0% B-lact " resistant strains were detected). Tigecycline 8 16 0.12->32 - -
America, 21.2%: 2004-2005). Ranking pathogens (91.3% of total) are summarized comprising the most commonly encountered respiratory tract pathogens (Table 1). spp. > S. maltophilia > H. influenzae (18.0% B-lactamase-positive). getf;acygline >48 >186 01-5->1fé 733-61 2(2)-3
’ L . . . eftazidime > <1-> . .
below. Susceptibility (S) tests were performed using CLSI methods (including ESBL - ontitiod by th ) ; ] e . Most Acinetobacter spp. and S. maltophilia were inhibited by <2 ug/ml of tigecycline Cefepime 4 >16 <0.12->16 71.7 11.6
confirmatory tests) and interpreted by US-FDA criteria. jclethsbwerT | _ent| ™ vt Ie s.u:)mr:ttlng tat.)otr.atory arld an gmed d_byt e.r;ct)nlttorlng ta|0| ty ° Tigecycline inhibited >99% of S. aureus at 0.5 pg/ml, including methicillin (oxacillin)- (89.9 and 91.1%, respectively); only polymyxin B was more active against Acinetobacter ms;i‘;'m”/ tazobactam ? >>684 ig'?ggg ;g'i f;l
: aboratories) using colonial characteristics on standard media, rapi . . . =U.12- : :
Results: ( _ ) g - o _ , rapid tests (catalase, : s, C ol included i lig : otin/dalfonrist d spp. (MICgq, 0.5 pg/ml; 98.9% susceptible) and trimethoprim/sulfamethoxazole more Meropenem 1 >8 <0.06->8 76.7 13.1
oxidase, coagulase, bile solubility, latex agglutination kits), and use of an automated resistant strains. Comparable agents included linezolid, quinupristin/aalfopristin an active against S. maltophilia (MICeo, 1 ug/ml: 97.4%: Table 4) Ciprofloxacin 0.25 >4 <0.03->4 64.2 9.5
. . . . . . = ] y " 05 . . . . - . .
TIG MIC (ug/ml) identification system (Vitek bioMerieux, Hazelwood, MQO), among others methods, as | tid ble 2 J P °0: 1 K9 Gentamicin =<2 >8 =2->8 73.2 23.1
- o o 0 glycopeptides (Table 2). ram
Organism (no. tested) 50% 90% RANGE % S/R necessar Amikacin 4 32 <0.25->32 89.7 9.8
S. aureus (SA; 1,880) 0.12 0.5 <0.03 - 1 99.9/- y: e  This agent is known to be less active against P. aeruginosa (MICgo, 16 pg/ml); only ‘Polymyxin B 0.5 1 =0.12->4 99.9 0.1
P aeruginosa (PSA; 1,515) 8 16 0.12->32 /- . . . Ny . . Table 1. Cumulative frequency distributions for the top ranked Gram-positive and amikacin (89.7% susceptible) and polymyxin B (99.9%) displayed consistent coverage Acinetobacter spp. (445)
Klebsiella spp (KSP; 626) 05 1 0.06 - 4 97.4/0.0 Susceptibility Testing: MIC values for tigecycline (kindly supplied by Wyeth Pharmaceuticals, . : .. L s . ' ' Tigecycline 1 4 <0.03-8 - -
, | ) _ _ _ _ -negative pathogens producing pneumonia in hospitalized patients against this species. Tetracycline 8 >8 1->8 34.8 46.1
Acinetobacter spp. (ASP; 445) 1 4 <0.03 -8 -/- Inc., Collegeville, PA) and comparator agents (from their respective manufacturers or Sigma (2004 - 2005) Ceftazidime 16 16 1216 59 0 219
g- ;30” 1(9EC;‘ 423) P 413 8-;2 0-125 8-82 - i 19070-8% 0-00 Chemical Co., St. Louis, MO), including those classes and examples of drugs most commonly ' Cefepime 16 16 <0.12->16 28.5 50.1
Sgrzzai%gr S(gE'R(_ 253) ) " 5 0128 94 5/1 6 used for the empiric or directed treatment of serious respiratory tract infections, were % inhibited at MIC (ug/mi): *  Tigecycline was the most potent agent tested against S. pneumoniae (MICg, <0.03 :Diperaci"in/tazobactam >$4 >684 58?;6;1 gg-g gg-g
: : e - O/ 1. _ _ _ _ o _ _ _ _ _ : - ; ST mipenem > <0.12-> : :
S. maltophilia (SM; 192) 1 2 0.12-8 /- determined using validated broth microdilution panels with cation-adjusted Mueller-Hinton Organisms (no. strains / % of total) <012 025 05 1 2 4 8 16 pg/ml versus 0.5 to >8 ug/ml), 109% of this species and H. influenzae were inhibited Mefopenem 5 28 20.06-28 66.3 o4 5
S. pneumoniae (SPN; 145) <0.03 <0.03 <0.03 - 0.06 -/- medium (TREK Diagnostics Inc., Cleveland, OH) according to Clinical and Laboratory S. aureus (1,880 / 28.5) 75 98 >99° 100 by <0.06 and <1 pug/ml of tigecycline, respectively. Ciprofloxacin >4 >4 <0.03->4 16.9 82.0
H. influenzae (HI; 131) 0.5 1 0.25 -1 /- Standards Institute (CLSI; formerly NCCLS) recommendations (M7-A7). When testing P. aeruginosa (1,515 / 23.0) <1 <1 2 3 / 30 66 94 Gentamicin >8 >8 S 20.1 or.4
! o , Klebsiella spp. (626 / 9.5) 4 46 83 92 97 100 Amikacin >32 >32 =0.25->32 41.6 53.9
Ranking of the top-10 occurting pneumonia pathogens and key R characteristics Streptococcus spp., supplemental .Iysed horse b]ood (2-5%) was added; Haemophilus Test Acinetobacter spp. (445 / 6.7) 11 23 38 64 90  >99 100 Table 3. Antimicrobial activity of tigecycline and selected comparators tested Polymyxin B 0.5 0.5 <0.12->8 98.9 1.1
were (see Table): SA (51.3% OXA-R) > PSA > KSP (27.1% ESBL) > ASP > EC (10.6% Medium (HTM) was used when testing Haemophilus spp. Quality control (QC) was performed E. coli (423 / 6.4) a1s) 62 93 >99 >99 100 against the most prevalent Enterobacteriaceae producing pneumonia in S. n%ellwggg;é/ﬁ S 92) 1 , 2 1ooa
' ' o B _ ' : : : : i : Enterobacter spp. (413 /6.3 <1 38 81 91 98 100 T T ! 1es - -
ESBL) > ESP (28.6% ceftazidime-R) > SPN (37.2% penicillin non-susceptible) > SER using American Type Culture Collection (ATCC) strallns Escherichia coli ATCC 2?922 and Serratia sop. (553 /3.8 ) p ) o - oF 08 100 hospitalized patients (2004 - 2005). Tetracycline -8 -8 <0.05->8 4.7 65.6
> SM > HI (18.0% B-lactamase positive). Overall, TIG inhibited 98.9% of ranked 35218, S. aureus ATCC 29213, Enterococcus faecalis ATCC 29212, S. pneumoniae ATCC S. maltophilia (192 / 2.9) 2 12 3 71 91 98 100 Organism (no. tested) / MIC (ug/mi % by category: Ceftazidime e 16 <116 464 27
: : : : : : : : ' : : efepime > > -> : :
pathogens having US-FDA breakpoints. While TIG was less active against PSA (MICqy, 49619, H. /r.7fluenza.e ATCC 49247 and Pseudomonas aerugn.‘)osa ATC(? 27853. z ,L.)r])cleumon/ac: é114/52/ 5.2) 180 i 72 o0 antimicrobial agent 50% 90% Range Susceptible Resistant Piperacillin/tazobactam oy oY 864 . ol
16 pg/ml), most ASP and SM were inhibited by <2 pg/ml (89.9 and 91.1%, respectively). Enterobacteriaceae with elevated MIC values (=2 pg/ml) for ceftazidime or ceftriaxone or ks “e"'zée ( 0 _ _ | | E. coli (423) Ticarcillin/clavulanic acid 32 128 <16->128 45.3 21.9
Likewise, 96.5 and 100.0% of ESBL-confirmed KSP and EC, respectively, had TIG aztreonam were considered as extended-spectrum B-lactamase-producing phenotypes; a. Underlined value = susceptible breakpoint found in the US-FDA product package insert. Tigecycline 0.12 0.25 0.03-2 100.0 0.0 Ciprofloxacin 2 >4 0.25->4 25.5 46.4
MIC values at <2 ig/ml (no R detected). All SPN and HI were inhibited by <1 ug/m confirmatory testing was performed using cefotaxime and ceftazidime alone and in Coftriawone w25 32 <ozeea 679 07 Timethoprimsufamethoxazole  <0.5 T dasee ora 6
of TIG. combination with clavulanic acid using recommended QC strains (Escherichia coli ATCC — _ — _ _ Ceftazidime <1 16 <1->16 89.6 6.6 Amikacin 32 32 1->32 12.0 80.7
Conclusions: TIG is a promising agent targeting pneumonia pathogens displaying the most 25922 and 35218, K. pneumoniae ATCC 700603). Table 2. Antimicrobial activity of tigecycline and selected comparators tested Cefepime <0.12 4 <0.12->16 93.4 6.1 Polymyxin B 0.5 2 0.25->8 92.7 7.3
resistant phenotypes including SA, Enterobacteriaceae, SPN, HI, and some non- against pneumonia pathogens including S. aureus, S. pneumoniae and H. ms;‘gm”/tambacmm <0212 03225 §<0651_2>-614 1808620 g-g a. Criteria as published by the CLSI [2006]; - = no breakpoint established.
fermentative Gram-negative bacilli. Currently under investigation for this indication, influenzae (2004-2005). Ciprofloxacin <0.03 4 20.03->4 71 9 28 1
empiric use of tigecycline may be prudent for patients less likely to have PSA as a SELECTED REFERENCES . . . Gentamicin <2 >8 <2->8 85.3 13.9
causative pathogen or for directed therapy of indicated species. organism (no. tested) 5 ML fug/ml): /% by catedory Amikacin 2 4 0.5->32 99.5 0.5 CONCLUSIONS
1. Agwuh KN, MacGowan A (2006). Pharmacokinetics and pharmacodynamics of the tetracyclines including ‘asn’zzn;:lrjc;b(;aIBZ%Tnt °0% 90% Range Susceptible Resistant Klebgiella Spp. (626)
glycylcyclines. J Antimicrob Chemother 58: 256-265. - ’. ] ] Tigecycline 0.5 1 0.06-4 97.4 0.0
I N T R O D U C T I O N 2. Babinchak T, Ellis-Grosse E, Dartois N, Rose GM, Loh E (2005). The efficacy and safety of tigecycline for the ?(Scfgc}:/;clzll?nee 0;122 O'§5 SSZ'?S; ggg 9.4 'I(':etfralcycllne <§22 >382 <O§22_>832 722 18'8 o Tigecycl | ne iS a per |S| ng agent active in Vitr() agai nst
treatment of complicated intra-abdominal infections: Analysis of pooled clinical trial data. Clin Infect Dis 41 Oxacillin ;2 S0 §6_25_>2 48 7 51 3 C:figgi)gi)r:\ee —<'1 > ;6 —<'1 -5>_1>6 ;7'7 1;3
Pneumonia occurring in hospitalized patients, either community-acquired or nosocomial . :“pda' 5(;?15%367- Sands DT, Petersen P (2008). In vitro activity of fisecycli I - Clindamycin <0.25 >8 <0.25->8 61.5 38.1 Cefepime <0.12 >16 <0.12->16 85.6 11.8 pneumonia pathogens displaying the most resistant
. . . . T . ) radaror , vveaver-oanas , Fetersen . IN VItro activity or tigecycline against Isolates 1rrom patients Levofloxacin 4 >4 0.00->4 48.1 50.5 Piperacillin/tazobactam 4 >64 <0.5->64 78.9 16.1 . . o .
m_ O,”gm’ are Slgmﬂcant causes of m.OrbIdlt}/ and morta,“ty and have become much more enrolled in phase 3 clinical trials of treatment for complicated skin and skin-structure infections and complicated Trimethoprim/sulfamethoxazole <0.5 <0.5 <0.5->2 94.7 5.3 Imi?penem <0.12 0.25 <0.12->8 98.6 1 1 phenOtypeS SUCh as S aureus (|nC|Ud|ng meth|C||||n—reS|Stant
difficult to manage with the escalating resistances being detected among all pathogen intra-abdominal infections. Clin Infect Dis 41 Suppl 5: S315-332. Quinupristin/dalfopristin <0.25 0.5 <0.25->2 09 8 0.1 Ciprofloxacin 20.03 od 20.03-54 30 5 16.0 | | | |
groups, including S. pneumoniae and H. influenzae among community-acquired pathogens 4. Clinical and Laboratory Standards Institute. (2006). M7-A7, Methods for dilution antimicrobial susceptibility Teicoplanin = =2 <2-4 100.0 0.0 Gentamicin <2 >8 <2->8 77.2 20.4 strains), Enterobacteriaceae (including ESBL-producers), S.
and S. aureus, Enterobacteriaceae, and non-fermentative Gram-negative bacilli among tests for bacteria that grow aerobically; approved standard - seventh edition. Wayne, PA: CLSI. Vancomycin 1 1 0.25-2 100.0 0.0 Amikacin 1 16 0.5->32 90.1 6.5 _ _ _
nosocomial pathogens_ The decrease in ut|||ty of many penici”ins Cephalosporins B_ 5. Clinical and Laboratory Standards Institute. (2006). M7100-S16, Performance standards for antimicrobial S LmeZO“d_ (145) 2 2 0.25-2 100.0 ) Enterobacter spp. (413) pneumonlae, H. Influenzae and Some non_fermentatlve Gram_
. . ’ ’ bili na- Si : : : . pneumoniae Tigecycline 0.5 1 0.06-4 97.8 0.0 _ o
lactamase inhibitor combinations and even carbapenems. amon ther classes of susceptibility testing; sixteenth informational supplement. Wayne, PA: CLSI. : : ) ) ) |
imicrobics. h © C; g . tf) | (3 ¢ p’[ Th ’ C;] fg © 3 'toh 6. Ellis-Grosse EJ, Babinchak T, Dartois N, Rose G, Loh E (2005). The efficacy and safety of tigecycline in the iﬁfggcclzll?r?e Sgg 3 52'33 SO'<023_>0é06 29 3 20 7 Tetracycline <2 >8 <2->8 81.4 13.1 negatlve bacilli.
antimicrobics, has Crele_l €d a critical nee . or new agen S.' € search for compoun .S W! treatment of skin and skin-structure infections: Results of 2 double-blind phase 3 comparison studies with PeniciI}I/in <0.015 > <0.015-4 62.8 18.6 Ceftna_ane 0-5 >32 =0.25->32 68.3 19.6
greater potency, stability to common resistance mechanisms, favorable pharmacokinetic/ vancomycin-aztreonam. Clin Infect Dis 41 Suppl 5: $341-353. JR e - y Rl 200 A ge]:tamdlme 511 ; >z13 6 511 -2>1e156 85.9 28.6
: : : : S . . . . . . . . - =1 : : efepime <0. <0.12-> 2.9 3.2
pharmacodynamic features and lower potential to select for resistance is essential in 7. Fritsche TR, Sader HS, Stilwell MG, Dowzicky MJ, Jones RN (2005). Antimicrobial activity of tigecycline tested Ceftriaxone <0.25 1 <0.25-9 98.6 00 o llin/tarobact . Yy ey 200 60 o : : :
addressina this situation. against organisms causing community-acquired respiratory tract infection and nosocomial pneumonia. Diagn Erythromycin 0.12 >8 <0.06->8 62.8 36.6 |pera0| fytazobactam g _<' >_ ' ' In thIS QIObaI Survelllance Sample Of reSp|ratOry pathOgenS
J Microbiol Infect Dis 52: 187-193 Clindamyci 0.25 2 0.25->2 82.1 17.2 mipenem o 1 Py o -
icrooiol Infect Dis 921 16/-193. Indamycin <0. > <0.25-> : : Ciprofloxacin <0.03 4 <0.03->4 88.1 10.9 ' ' ' ' '
: TR o : : - : 8. Morosini MI, Loza E, del Campo R, Almaraz F, Baquero F, Canton R (2003). Fluoroquinolone-resistant Streptococcus Quinupristin/dalfopristin 0.5 0.5 <0.25-1 100.0 0.0 Gentamicin <2 >8 <0->8 83 5 13.6 recove red frO m h OS p Ital |Zed pat lents Wlth p neumaonia,
Tigecycline is a derivative of minocycline that has become the sentinel representative of e e o N N . Levofloxaci ’ ’ 0554 o~ : o o :
_ R _ pneumoniae in Spain: Activities of garenoxacin against clinical isolates including strains with altered topoisomerases. evotioxacin 0.25-> 99.3 0.7 Amikacin 1 8 0.5->32 94.9 4.1 t|gecyc||ne iINhibited 98 9% of ranked pathogens hav|ng US_
a new class of agent known as the glycylcyclines. Recently approved indications for this Antimicrob Agents Chemother 47: 2692-2695. Linezolid 1 1 0.5-2 100.0 - Serratia spp. (253) '
parenteral agent include skin and soft tissue infections and intra-abdominal infections. 9. Rice LB (2006). Challenges in identifying new antimicrobial agents effective for treating infections with Acinetobacter ‘Vancomycin 0.25 0.5 =0.12-0.5 100.0 ) Tigecycline 1 2 0.12-8 94.5 1.6 FDA Suscept|b|l|ty breakpoints_
Tigecycline demonstrates potent activity against a broad range of commonly occurring baumannii and Pseudomonas aeruginosa. Clin Infect Dis 43 Suppl 2: S100-105. H. ’q'f’“e"'zalf? (131) 05 1 0051 Tetracycline >8 >8 <2->8 4.0 62.8
SpecieS, including many resistant Organisms such as penici”in_resistant S. pneumoniae, 10. Sader HS, Jones RN, Dowzicky MJ, Fritsche TR (2005). Antimicrobial activity of tigecycline tested against TlgteCyC Ilr.]e <'2 <9 %Q-é 98- 5 0-8 Ceftrla_)«_)ne <0.25 8 <0.25->32 91.2 4.4
s : : : : nosocomial bacterial pathogens from patients hospitalized in the intensive care unit. Diagn Microbiol Infect Dis eHracyeine ~ ~ ~ ' ' Ceftazidime =1 =1 =1->16 98.0 1.2
oxacillin-resistant S. aureus, vancomycin-resistant enterococci, and extended-spectrum ' Amoxicillin/clavulanic acid <1 <1 <1-2 100.0 0.0 Cefepime <012 . <0.12->16 96.4 58 : : : o b : : -
. . . . . . 50: 203-208. Siberacillin/tasobactar 05 05 05 1000 00 efepime =0 =0, - - e (Currently under investigation for this indication, empiric use
3-lactamase-producing strains of Enterobacteriaceae. The agent is also active against H. o . . . _— per =0. =0. =0. : : Piperacillin/tazobactam 2 32 <0.5->64 88.5 5.5
. . _ . . _ _ 11. Zhanel GG, Karlowsky JA, Rubinstein E, Hoban DJ (2006). Tigecycline: A novel glycylcycline antibiotic. Expert Ceftriaxone <0.25 <0.25 <0.25-0.5 100.0 _ Iminenem 05 ] 0.05-2 100.0 00 : : : :
influenzae, M. catarrhalis, pathogenic Neisserias and many other Gram-negative species. Rev Anti Infect Ther 4: 9-05, Ciprofloxacin <0.03 <0.03 <0.03-0.06 100.0 _ Cip‘:oﬂoxacin 0.06 5 00354 80 2 g 7 of tlgecycllne may be prudent for patlents less Ilkely to have
Trimethoprim/sulfamethoxazole <0.5 >2 <0.5->2 (7.9 17.6 Gentamicin <9 8 <2->8 88.5 8.7 . . .
In this study, we evaluated the in vitro activity of tigecycline against a total of over 6,500 ACKNOWLEDGEMENT . Criteria as published by the CLSI [2006]; breakpoints for tigecycline are those of the US-FDA; - = no breakpoint Amikacin 2 4 0.5->32 98.0 0.8 F aer uginosa as a causative resplratory tract pathogen or
bacterial isolates originating from patients hospitalized with pneumonias to evaluate the established. a. Criteria as published by the CLSI [2006]; breakpoints for tigecycline are those of the US-FDA. for directed therapy of indicated species.



