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A B S T R A C T Table 2.  Antimicrobial activity of tigecycline and comparators tested against Enterobacteriaceae
R E S U LT S and Acinetobacter spp. collected in European medical centers in 2006.

Background: e Tigecycline was highly potent against S. aureus and coagulase-negative | MIC (mg/L):
Tigecycline (TGC) was approved in the US and Europe for treatment of complicated staphylococci (CoNS; MIC,, 0.12 mg/L and MICy,, 0.25 mg/L for both organisms). Organism (no. tested)/ | |
- - - - - - - All staphylococcal strains were inhibited at the tigecycline susceptible breakpoint antimicrobial agent 50% 90% Range % susceptible/resistant
skin and skin structure infections (cSSSI) and intra-abdominal sepsis. We evaluated fo 5 P Y/E (SI)OO "y ns w Lie). V. etg yl S LS ” tp . E ool 935)
the activity of TGC against recent (2006) bacterial isolates from across Europe. SR kg 0% susceptible). Vancomycin was aiso active against all strains + €O 999)
Y 9 (2006) P at the susceptible breakpoint while one CoNS strain was non-susceptible to ng?ﬁgig?; ig-gg <062255 <§%23>‘§2 9412/%02/ (()éog)a
Methods: inezolid (MIC of 8 mg/L Table 1). Ceftazidime < < <1->16 95.5/2.5 (6.7)"
_ : : : : : : Imipenem 0.25 0.25 <0.12-1 100.0/0.0
Non dupl!cate strglns were con§ecut|v()ely collected |nl24 meodlcal centers (.11 count.rles) e Tigecycline was the most active compound tested against enterococci (MIC, Ciprofloxacin <0.03 >4 <0.03->4 79.0/21.0
from. patler?ts Wl.th bacteremia (51%), pneumonia (13%), Comm.urj!ty-vaUIred 0.12 mg/L and MIC,, 0.25 mg/L), and only tigecycline and linezolid were active Gentamicin <2 <2 <2->8 94.2/5.2
respiratory infections (13%) and cSSSI (6%). Isolates were susceptibility (S) tested against all strains at the susceptible breakpoint (100.0% susceptible; Table 1). Klebsiella spp. (298)
by CLSI broth microdilution methods. TGC S breakpoints (US-FDA/EUCAST) were Tigecycline 0.25 0.5 0.06->2 100.0/0.0
defined as <2/<1 mg/L for Enterobacteriaceae; <0.5/<0.5 mg/L for staphylococci, e Tigecycline was the only antimicrobial active against all S. pneumoniae strains Ceftriaxone <0.25 >32  <0.25->32 80.2/13.1 (23-5):
and <0.25/<0.25 mg/L for streptococci and enterococci. tested (MIC,,, <0.03 mg/L; 100.0% susceptible). Ceftriaxone (MIC,,, 1 mg/L; 98.7% fﬁggﬁfg‘e 05215 2156 511';158 84-% ;2(-)?0(?31 -8)
. . . 0 . . . ~V. = . .
susceptible) and I_evofloxlacm (!\/IIC50 and I\/.II.C90 at 1 mg/L; 97.5% susceptible) Giprofloxacin 0.03 4 <0.03-24 84.9/13.4
Results: were also very active against this Gram-positive pathogen. Gentamicin <D 8 <058 88.9/10.4
7,212 strains were evaluated (Table). TGC was highly active against the top 10 T ! d imi th M. ts tested st Enterobacter spp. (191)
( . .
pathogens, except P. aeruginosa (PSA). Among the top 5 pathogens (5,245 strains; Elng”c:fg/kfalc:r}grizgea(lamxle Ir:le(r:no I;Naenrde K ,ze)nrenL?ns;one}gelVs?raailr?::]/v:reessu:ce;cigbﬁclen’?o (T:lgfec?yclme 062255 ;2 00-2152-432 697963/202-00
0 i - _ : - . . eftriaxone <0. > <0.25-> : :
72.7% of the total), TGC |nh|t->|ted all stralnos at US FDAOS brfeakpomts: Important' tigecycline, and only two Enterobacter spp. strains exhibited elevated tigecycline Ceftazidime <1 >16 <1->16 64.4/21.4
R phenotypes observed were: MRSA (28.6%), VRE (4.5%), ciprofloxacin-R E. coll MIC values, both in the intermediate category (4 mg/L; Table 2). In contrast, Imipenem 0.5 2 <0.12->4 97.4/1.6
(21.0%) and ESBL+ Klebsiella spp. (23.5%) and E. coli (6.7%); TGC showed excellent tigecycline showed limited activity against P aeruginosa (MIC,,, 4 mg/L; data not Ciprofloxacin <0.03 4 <0.03->4 78.0/21.5
activity against these R pathogens. shown). Gentamicin <2 >8 <2->8 85.3/13.1
Acingtobactgr spp. (107) i
Cumulative % inhibited at TGC MIC (mg/L): % S e Imipenem non-susceptible strains were observed among K. pneumoniae (three ggﬁﬁﬁigﬂi 3352 >;2 <§%gi—§2 ?2 '3//%00
Organism (no. tested) <012 025 05 1 2 4 (US-FDA/EUCAST) strains; 1.0%) and Enterobacter spp. (five strains; 2.6%). .Among these strains, Ceftazidime 216 216 T 1->16 59 0/66.4
S. aureus (2,071) 80.3 996 100.0 100.0/100.0 the _productlon of the metallo-B-lactamase VI.M-1 qu identified o.n one E. cloacae imipenem 2 >8 <0.12->8 52 3/47.7
. strain from Germany and three K. pneumoniae strains from Spain (one) and ltaly Ciprofloxacin >4 >4 <0.03->4 21.5/78.5
E. coli (935) 76.3 979 99.8 999 100.0 100.0/99.9 o
(two). Amikacin >32 >32 <4->32 31.8/62.6
Enterococcus spp. (852) 82.0 100.0 100.0/100.0 Colistin <05 <05 20.5->4 99.1/0.9
S. pneumoniae (775) 100.0 100.0/100.0 o _ . _ — — — —
CoNS (612) 649 974 100.0 100.0/100.0 e Acinetobacter spp. exhibited high rates of resistance to all antimicrobials tested a. Percentage of isolates with ESBL phenotypes. |
Klebsiella spp. (298) 148 732 926 983 1000 100.0/98.3 except tigecycline (M|C50, 0.5 mg/L and M|Cgo, 1 mg/L; 99.1% susceptible) and b. Rates were calculated by applying breakpoints approved by the US-FDA for Enterobacteriaceae.
B streptococci (295) 99.7 99.7 100.0 99.7/99.7 thg pplymyxms (F)O|IStIn ar_1d polymyxw_m B). Only.52.3A>_of strains were susceptible TR, Al el e TeEe i EeEies (et e Celleies) i EUereas
Enterobacter spp. (191) 3.7 576 832 93.7 99.0 100.0 99.0/93.7 to imipenem while all strains were inhibited at tigecycline MIC values of <4 mg/L. medical centers in 2006.
Conclusions: e Tigecycline was also highly active (100.0% susceptible) against subsets of resistant MIC (mg/L):
TGC was very active and potent against the vast majority of isolates except PSA. organisms, including methicillin (oxacillin)-resistant staphylococci, vancomycin- Organism (no. tested) 50% 90% Range % susceptible/resistant
R to other antimicrobial classes did not adversely influence TGC activity. res.lstant enterococci, ESBL-producing Enterobacteriaceae and imipenem-resistant Oxacillin-resistant S. aureus (592) 012 0.05 <0.03-05 100.0/-2
Acinetobacter spp. (Table 3). Vancomycin-resistant
Enterococcus spp.(38) 0.06 0.12 <0.03-0.12 100.0/-
I N T R o D U C T I O N Table 1. Antimicrobial activity of tigecycline and comparators tested against Gram-positive isolates ESBL-producing E. coli (59)° 0.12 0.5 0.06-0.5 100.0/0.0
collected in European medical centers in 2006. ESBL-producing Klebsiella spp. (70)° 0.5 1 0.06-1 100.0/0.0
Imipenem-resistant
Tigecycline (formerly GAR-936) is the first clinically used agent in a new class of MIC (mg/L): Acinetobacter spp. (51) 0.5 1 0.12-2 100.0/0.0°
antimicrobials known as the glycylcyclines. The compound is a semisynthetic 9-t- Organism (no. tested)/ ) | | a. - = No breakpoint has been established.
butylglycylamido derivative of minocycline, whose action on bacterial ribosomes shows antimicrobial agent MICs, MiCs  Range /o susceptible/resistant o Isolates with ESBL phenotype. . .
identical and overlapping binding sites when compared to tetracyclines. The position S. aureus (2,071) c. Rates were calculated by applying breakpoints approved by the US-FDA for Enterobacteriaceae.
| 1 an apping 9 ' compare ZYCIINes. Tigecycline 0.12 025  <0.03-05 100.0/-°
O substitution of tigecycline, however, provides additional steric hindrance features Oxacillin 0.5 ) <0.25-2 71 .4/28.6
that result in a greater spectrum of activity. Levofloxacin <0.5 >4 <0.5->4 68.7/30.5 —
Trimethoprim/sulfamethoxazole <0.5 <0.5 <0.5->2 98.7/1.3 C o N C L U S I o N S
. L : : . Linezolid 2 2 0.12-2 100.0/0.0
Although contemporary tetracycline derivatives such as doxycycline and minocycline Vancomycin 1 1 <0.12-2 100.0/0.0 . . _ _ :
display an increased spectrum of activity and favorable pharmacokinetics compared Coagulase-negative staphylococci (612) e Tigecycline was highly active against the most
with tetracycline, cross-resistance within the class persists. The glycylcyclines have Tigecycline 0.12 0.25 <0.03-0.5 100.0/- fre uentl iSOIated athO ens CaUSin SeriOUS
the distinct advantage of enhanced stability to the major tetracycline resistance Exacfil”i” | >22 >i 52-022':2 ig-gﬁi-; 9 _ y _ _ P 9 _ 9
. . g . . . . . evorioxacin > <U.O- . .
mechanllsms, specn‘lcallg an mcreaszd blndlr;g alfflnrl]ty to 'rl;eth (M)—hatr;d Tet (fO)-protecIted Trimethoprim/sulfamethoxazole <0.5 5 20,559 61.8/38 9 bacterial infections in Eu ropean medical centers,
tetracycline-resistant ribosomes and secondarily through the inhibition of tetracycline Linezolid 1 1 <0.06-8 99.8/- -
efflux determinants, and have been major advancements. Vancomycin 1 2 <0.12-2 100.0/0.0 except for R aer Ug Inosa.
Enterococcus spp. (852)
: : : : Tigecycline 0.12 0.25 <0.03-0.25 100.0/-
Tigecycline was approved in the United States (US) and Europe for treatment of Ampicill : . . .
. . . _ . _ . _ picillin <1 >16 <1->16 73.6/26.4 @)
complicated skin and skin structure infections (cSSSI) and intra-abdominal sepsis. Gentamicin (HL)® <500 >1000 <500->1000 68.1/31.9 leen ItS broad SpeCtrum5 tlgeCyC“ne can play
The present study was conducted to evaluate the activity of tigecycline against recent Linezolid 1 2 0.25-2 100.0/0.0 an important role in the treatment of infections
PR Teicoplanin <2 <2 <2->16 96.8/2.7
(2006) bacterial isolates from across Europe. . : . : :
Vancomycin 1 2 02516 95.5/4.1 among hospitalized patients in Europe.
S. pneumoniae (775)
Tigecycline <0.03 <0.03 <0.03-0.12 100.0/-
MATERIALS AND METHODS 008 2 Soss T 170 | | -
Ceftriaxone =0.25 o 0258 98.7/0.3 e Continued surveillance through longitudinal
Bacterial isolates CE;rlytgromy(?'” Sg'gg >§ Sg'gg'>§ ?3'221'2 : i N
Indamycin <0. > <0.20-> : :
The strains were collected in 24 medical centers located in nine European countries, Levofloxacin 1 1 <0.5->4 97.5/2.3 prOgramS remains necessary O Monitor € in
Turkey and Israel during 2006. The isolates were consecutively collected and only Trimethoprim/sulfamethoxazole <0.5 4 <0.5->4 63.6/25.3 VITro aCt|V|'ty of this |mp0rtant novel COmpOund
one strain per patient was included in the study. The sites of infection included the B-haemolytic streptococci (295) : (o : : . :
: : : 1 : . T I <0.03 <0.03 <0.03-0.5 99.7/-
bloodstream (51%), respiratory tract (mainly in hospitalized patients; 13%), and skin Pgﬁigﬁﬁr:ne <0.015 006 <0.015-0.25 100.0/- fO”OWIﬂQ ItS IntrOdUCthn IntO CllnlCaI practlce.
and soft tissue (6%). Erythromycin <0.25 >2 <0.25->2 83.1/16.6

Clindamycin <0.25 <0.25 <0.25->2 91.2/8.8
Susceptibility testing Levofloxacin _ 59'5 1 <0.5->4 100.0/0.0 A C K N 0 W L E D G E M E N T
MIC values for tigecycline and other comparators were determined using validated g' ™ Zoh%rﬁizsgl'rr‘;;zfaziz” established by the CLSI or US-FDA. |
broth microdilution panels with cation-adjusted Mueller-Hinton medium (TREK ' ' The study was supported by a grant from Wyeth Pharmaceuticals.

Diagnostics Inc., Cleveland, OH). Testing, incubation and MIC interpretation were
performed using the manufacturer’s recommendations and/or Clinical and Laboratory

Standards Institute guidelines. Tigecycline breakpoints approved by the US Food -

s : : : . 4. Fritsche TR, Sader HS, Stilwell MG, Dowzicky MJ, Jones RN (2005). Potency and spectrum of

nd Drug Administration -FDA) wer follow tible/resistant):
and Drug Ad stratio (US ) ere used as follows (susc.:ep ble/ ) S E L E C T E D R E F E R E N C E S tigecycline tested against an international collection of bacterial pathogens associated with skin
<2/>8 mg/L for Enterobacteriaceae; <0.5/- mg/L for staphylococci, and <0.25/- mg/L and soft tissue infections (2000-2004). Diagn Microbiol Infect Dis 52: 195-201.
for streptococci and enterococci. No tigecycline resistant breakpoints have been 1. Bradford PA, Petersen PJ, Young M, Jones CH, Tischler M, O'Connell J (2005). Tigecycline MIC 5. Jones RN, Ferraro MJ, Reller LB, Schreckenberger PC, Swenson JM, Sader HS (2007). Multicenter
: . : : . testing by broth dilution requires use of fresh medium or addition of the biocatalytic oxygen- : L L e o ’ o o .

established for gram-positive organisms. Quality control was performed using reducing reagent oxyrase to standardize the test method. Antimicrob Agents Chemother 49: studies of tigecycline disk diffusion susceptibility results for Acinetobacter spp. J Clin Microbiol
American Type Culture Collection (ATCC) strains including Escherichia coli ATCC 3903-3909. 45: 227-230. | | o | o
55922 and 35218. S. aureus ATCC 29213. Enterococcus faecalis ATCC 29212 2. Clinical and Laboratory Standards Institute. (2007). M100-S17, Performance standards for 6. Livermore DM (2005). Tigecycline: What is it, and where should it be used? J Antimicrob Chemother

_ _ antimicrobial susceptibility testing, 17th informational supplement. \Wayne, PA: CLSI. 56: 611-614.
Streptococcus pneumoniae ATCC 49619 and Pseudomonas aeruginosa ATCC 27833. 3. Frampton JE, Curran MP (2005). Tigecycline. Drugs 65: 2623-2635; Discussion 2636-2627. 7. Tygacil Package Insert (2005). Philadelphia (PA): Wyeth Pharmaceuticals Inc. (June, 2005).
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