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Tigecycline resistance is very infrequent and is also difficult to induce in the laboratory
REVISED ABSTRACT [6, 7] with a selection frequency observed at less than 10° [3, 6, 8]. With the exception RESU LTS CONCLUSIONS

of P. aeruginosa, tetracycline-resistant bacteria with either tetracycline efflux pumps or

Background: Tigecycline (GAR-936) is a novel glycylcycline derivative of the ribosomal protective features are sensitive to tigecycline [2-4, 8-12]. The MIC, values Result h in the followi bl > Tigecycline inhibited 99% of Acinetobacter spp at a MIC of 2 ug/mL which was the
: o . ; o . . . ! . 90 esults are shown in the following tables.

tetracycline class of antimicrobials with activity against organisms with either for pseudomonal isolates are generally elevated, in the range of 8-16 mcg/ml [11, 13]. lowest MIC,, of all comparator study drugs.
ribosomal protection or active efflux. Tigecycline has shown activity against The pharmacokinetics of parenteral tigecycline is linear with a mean half-life of 36 i ivi i i i i i i . . . . . .

p ) gecy > S ¢ y. 9 p ! p gecy _ Table 2. In Vitro Activity (ug/mL) of Tigecycline and Comparative Agents Against 776 Isolates of Acinetobacter spp and Pseudomonas aeruginosa. > Tigecycline was less active against Pseudomonas aeruginosa with a MIC,_ of
most members of non-Enterobacteriaceae. The activity of tigecycline was hours and a maximum serum concentration (C,,,,) of a 300mg dose infused over 1 16 walmL 9
compared with those of other agents against Acinetobacter spp and hour of 2.8 mcg/ml [14, 15]. MIC (mcg/ml) Hg
Pseudomonas aeruginosa from hospitals throughout Europe. Methods: Since tigecvcline has been shown to have activity against most members of non- Organism / NCCLS > Thein vitro activity of tigecycline in this Gram-negative non-Enterobacteriaceae

. . gecy y ag g . . L
Clinical isolates were collected between January 2001 - September 2002. A Enterobacteriaceae, this study compared the activity of tigecycline with other agents Phenotype Drug BP* Range MICs, MICy % Sus population warrants further investigation.
total of 776 isolates were identified to genus and species at each site and against Acinetobacter spp and Pseudomonas aeruginosa from hospitals throughout Acinetobacter spp (470)  Tigecycline  n/a 0.12-4 0.5 2 - > Additional studies into the mechanism of resistance of Pseudomonas aeruginosa
confirmed by the central laboratory (Laboratories International for Microbiology Europe, the Middle East and South Africa. Doxycycline 4 0.06 - >32 0.25 >32 82.6 against tigecycline would be of interest.
Studies, Schaumburg, IL, USA). MIC's were determined by the central Amox/Clav  n/a 0.25->64 16 >64 -
laboratory using broth microdilution panels from Dade Microscan according MATERIALS & METHODS A“;p/sulb 8/4 0.5->32 4 >32 711 REFERENCES
. . . . 5> > .
to NCCLS guidelines and manufacturer's instructions. Results: MIC5°S and > Allisolates were derived from blood, respiratory tract, urine (no more than 30% of geffpl‘rg'e Z 8§ >Zj 2 >2jll ;51; 1 P.E P.P h I hip of novel glycylcycl I
, , . eftazidime 5- X E. . 1 -activi ] i i ivati i
MIC_ s for Acinetobacter spp and Pseudomonas aeruginosa are shown in . ‘ : , .p Yy y ( . .o : Sum_, and ete_rsen,S_ynt esis and structure-activity re at.lons ip o_ novel glycylcycline derivatives leading
%0 allisolates), skin, wound, fluids and other defined sources. Only one isolate per patient Ceftriaxone 8 0.5->64 16 >64 328 fo the discovery of GAR-936. Bioorg Med Chem Lett, 1999. 9(10): p. 1459-62.
Table 1. t’ d ’ ’ . y perp Imipenem 4 05->64 05 3 83.8 2 Abbanat, D., M. Macielag, and K. Bush, Novel antibacterial agents for the treatment of serious Gram-positive
was accepted. - . . infections. Expert Opin Investig Drugs, 2003. 12(3): p. 379-99.
Levofloxacin 2 0.25 - >64 0.5 16 56.8 3 Betriu, C., et al., In vitro activities of tigecycline (GAR-936) against recently isolated clinical bacteria in Spain.

Table 1. In Vitro Activit /mL) of Tigecycline and Comparators Against Non- L I - : Antimicrob Agents Chemother, 2002. 46(3): p. 892-5.
Enterobacteri y (hg/mL) gecy P 9 > Clinical isolates were collected between January 2001 - September 2002 from 36 P. aeruginosa (306) T‘gccyd"? n/a 1->16 16 >16 - 4 Gales, A.C. and R.N. Jones, Antimicrobial activity and spectrum of the new glycylcycline, GAR-936 tested

nterobacteriaceae study centers in 16 countries Doxycycline 4 0.5->32 32 >32 1.3 against 1,203 recent clinical bacterial isolates. Diagn Microbiol Infect Dis, 2000. 36(1): p. 19-36.

Acinetobacter s, n=470 P. aeruginosa (n=306 ' Amox/Clav n/a 32 ->64 >64 >64 - 5 Milatovic, D., et al., Activities of the Glycylcycline Tigecycline (GAR-936) against 1,924 Recent European Clinical
PP ( ) 8 ( ) Bacterial Isolates. Antimicrob Agents Chemother, 2003. 47(1): p. 400-4.
MIC (mcg/ml) MIC (mcg/ml) . . . . . Amp/Sulb 8/4 16 ->32 >32 >32 0.0 6 Henwood, C.J., et al., Antibiotic resistance among clinical isolates of Acinetobacter in the UK, and in vitro evaluation
o . Range | Range Range | Range > Antimicrobial agents tested with concentrations (expressed in pg/mL) were: Cefepime 8 0.5->64 4 16 85.0 of tigecycline (GAR-936). J Antimicrob Chemother, 2002. 49(3): p. 479-87. '

AAntleIOth Low High MICs, | MIC,, Low High MICsy | MIC,y, amoxicillin/clavulanic acid (0.5 - 64); ampicillin/sulbactam (0.5 - 32); cefepime (0.5 - Ceftazidime 3 0.5 - >64 2 16 84.0 7 Chopra, |., New developments in tetracycline antibiotics: glycylcyclines and tetracycline efflux pump inhibitors.
Elgec}jd\llr‘]e g(l)é >§2 (;)'255 >§2 015 ;l;g >3126 ;132 64); ceftazidime (0'5 5 64); ceftriaxone (0'5 B 64); dOXyCyC”ne (0'06 - 32); imipenem Cefiriaxone 8 4->64 32 >64 15.0 gmgrsjg:sé.l\JJ’.),d:rtécz/%;15;52;1)7.15&:/273:\/2;GAR-936, a novel glycylcycline antibacterial agent. Pharmacotherapy,
A;)Jgf;/}é;;‘r:e 0.25 = i() = 3.2 =32 ~a S (0.5 - 64); levofloxacin (0.25 - 64); tigecycline (0.008 - 16). MIC interpretive criteria Imipenem 4 0.5->64 1 16 84.0 2000. 20(9 Pt 2): p. 2195-223S; discussion 224S-2288.

. followed published quidelines established by the NCCLS [13]. . _ 9 Biedenbach, D.J., M.L. Beach, and R.N. Jones, In vitro antimicrobial activity of GAR-936 tested against antibiotic-
Amp/Sulb 0.5 >32 4 >32 16 >32 >32 >32 P 9 Y [13] Nt Availabl NCCE‘SC\E/)OH(;(X%'IH 2 of :'25 >064 0.5 16 74.8 resistant gram-positive blood stream infection isolates and strains producing extended-spectrum beta-lactamases.
Imipenem 0.5 >64 0.5 32 0.5 >64 1 16 n/a — Not Available. reakpoints are undefined. Diagn Microbiol Infect Dis, 2001. 40(4): p. 173-7.

T i ifi i i i . . - . . . . - ) . 10 Patel, R., et al., In vitro activity of GAR-936 against vancomycin-resistant enterococci, methicillin-resistant
Cefepime 0.5 | >64 8 >64 0.5 | >64 4 16 > Isolates were identified .to genus ar?d species _""t ea_Ch site a”d. confirmed by the Table 3. In Vitro MICs (ug/mL) and Cumulative Percent Inhibited (%) of Tigecycline Table 4. In Vitro MICs (ug/mL) and Cumulative Percent Inhibited (%) of Tigecycline Staphylococcus aureus and penicillin-resistant Streptococcus pneumoniae. Diagn Microbiol Infect Dis, 2000. 38(3):
Ceftazidime 0.5 | >64 8 >64 05 | >64 2 16 central laboratory (Laboratories International for Microbiology Studies, Schaumburg, and Comparative Agents Against 470 Isolates of Acinetobacter spp and Comparative Agents Against 307 Isolates of Pseudomonas aeruginosa p. 177-9.

Ceftriaxone 0.5 >64 16 >64 4 >64 32 >64 IL, USA). 11 Petersen, P.J., et al., In vitro and in vivo antibacterial activities of a novel glycylcycline, the 9-t-butylglycylamido
Levofloxacin 0.25 >64 05 16 025 >64 05 16 derivative of minocycline (GAR-936). Antimicrob Agents Chemother, 1999. 43(4): p. 738-44.
. . . 8 > Antimicrobial MIC (mcg/ml) Antimicrobial MIC (meg/ml 12 Pe'tersf‘n/’ PJ., etal, In viltro and u; vivo acti\(/ji;ies gf tiielcycline (GAR-936),ddapl:omycirl7, and comparative
. ) . o . . . . Organism collection, transport, confirmation of organism identification, (/Cum%) 0.06 012 025 05 1 2 4 8§ 16 32 64 >64 (W/Cum%) 0.5 1 2 4 3 16 >16 32 32 64 64 antimicrobial agents against glycopeptide-intermediate Staphylococcus aureus and other resistant gram-positive
Conclusion: Tigecycline's in vitro activity against Acinetobacter spp is better antimicrobial susceptibility testing, as well as, development and management of a Tigeoycline 5 142 127 126 | 56 4 Tigecyeline n Ty ;17gtll:7)ogens(.:AR!1t|mtlcrlobé_\fgfglentlswcg_ertn?r:r, _2?02. 4?(87)_:_ p. 25?5-60(;AR 0381 i Peoud .
than all other compounds tested and less than other agents tested against P. centralized database was coordinated by Laboratories International for Microbiology 32 334 604 872 | 99.1 1000 13 59 345 808 | 100.0 Aot Ag-e*;sa‘c-';emo“t’;;reﬂ’g; 47535)':55’;0732_; igecycline (GAR-936) in Pseudomonas aeruginosa .
aeruginosa. The in vitro activity of tigecycline in this non-Enterobacteriaceae Studies (LIMS) Doxycycline 1258 411317 ;5330 6143 7(;01 8342 8121( 8:1)5 x?} ‘ Doxycycline 013 133 1?)84 416”6 62)]7 1(‘)’80 14 Sesoko, S., K. Umemura, and M. Nakashima, Pharmacokinetics (PK), Safety, and Tolerability of Tigecycline
) 4 - : : . . . 53. . . . .6 . § . . . . . . (GAR-936) in Healthy Japanese Males. 42nd ICAAC, 2002.
population warrants further investigation to fully understand these mechanisms Amox/Clay 8 5 14 14 28 8 77 107 Amox/Clay 2 8 297 15 Van Ogtrop, M.L., et al., In vivo pharmacodynamic activities of two glycylcyclines (GAR-936 and WAY 152,288)
of resistance. 1.7 2.8 5.7 87 147 336 50.0 100.0 33 | 100.0 against various gram-positive and gram-negative bacteria. Antimicrob Agents Chemother, 2000. 44(4): p. 943-9.
. . T . Amp/Sulb 19 46 124 74 71 34 Amp/Sulb 302 16 National Committee for Clinical Laboratory Standards (NCCLS). Performance Standards for Antimicrobial
INTRO D U CTIO N Antimicrobial Susceptlblllty Testlng 40 138 402 560 711 783 7Sy 1000 Susceptibility Testing; Twelfth Information Supplement. NCCLS document M100-S12. Wayne, PA, 2002.
Cefepime 35 37 85 61 41 62 49 Cefepime 4 33 104 70 50 8 2
' i i i iluti 74 153 334 464 551 683 100.0 13 121 459 687 850 99.3  100.0 AC KNOWLEDGEM ENTS
Glycylcyclines are tetracyclines with a 9-glycylamido substituent and were developed > I\f/IIC s were determlr]ed by the central Iaporatory using broth microdilution pan.els Ceftazidime 16 22 91 79 50 40 126 Ceftazidime 5 106 103 27 17 1 6
to avoid the two most prevalent tetracycline resistance mechanisms, ribosomal manufactured by Dade Microscan (Dade Behring Inc., Sacramento, CA. USA) according o 34 81 274 443 549 634 100.0 16 362 697 785 840 98.0  100.0 This study was supported by a grant from Wyeth Pharmaceuticals. We gratefully acknowledge the contributions to this
protection and efflux. Tigecycline, formerly GAR-936 (Wyeth), is a glycylcycline to NCCLS guidelines and manufacturers instructions. Ceftriaxone 8 9 13 37 87 86 192 Ceftriaxone 12 34 42 77 study from the following participating institutions: Austria: Prof. Dr.A.Georgopoulos,; Univ. Klinik Innsbruck. Belgium:
- . . . . . . . 17 36 64 143 328 511 100.0 39 150 749 | 100.0 Hopital ERASME; Universtiy Hospital of Antwerp. Croatia: Clinical Hospital Centre Zagreb; Clinical Hospital Split.
derivative of mlnocycllne, a seml-synthetlc tetracycllne, with a 9-t-buty|g|ycy|am|do ) . . . . Imipenem 300 40 34 20 20 8 42 Imipenem 86 130 30 12 1 1 3 Egypt: Cairo University Hospitals. France: Pitie-Salpetriere; Hopital Jean Minjoz; Hopital Arnaud de Villeneuve.
substitution [1] Tigecycline inhibits protein synthesis by binding to the 30S ribosomal > Quallty Control was performed using the fO||OWII’]g ATCC strains: E. coli ATCC 63.8 723 79.6 83.8 88.1 89.8 100.0 28.0 76 4 Sb 1 840 876 99.0 10’0 0 Germany: Uniklinikum Heidelberg; Klinikum der Universitat Wurzburg; Medizinische Hochschule Hannover; Inst fur

: g : : i ; : s P : . . . . . X : . § i . . : Med Mikro und Hygiene der Univ zu Koln. Greece: Sismanoglion General Hospital; Douboyas,AXEPA Hospital,. Italy:

SUbUnlI'(. AltlhOUQh _'t S an_tlbaCterlal aC“VIty IS S|g_n|f|can_t,_ it is p_ercelved tOl be 35218, E. coli ATCC 25922, P. aeruginosa ATCC 27853, E. faecalis ATCC 29212, and Levofloxacin j;z 5]223 5493 51628 62137 ;72(; 95709 ]0% 0 Levofloxacin 26 140 36 28 1 San Martino; Universita Cattolica del S. Cuore; Ospedale di Circolo Varese; Ospedale Molinette. Lebanon: American
bacteriostatic [2]. Tigecycline was developed to provide activity against tetracycline- S. aureus ATCC 29213. : -2 -2 : : : : : 85 541 658 749 94.5 University of Beirut. Portugal: Hospital Sao Joao; Hospital da Universidade de Coimbra. Saudi Arabia: King Fahad
and multi-drug-resistant gram-positive pathogens and has demonstrated significant Dividi i EMIC. d i National Guard Hosp.. Slovenia: University Clinical Centre Ljubljana. South Africa: Johannesburg Hospital; South

L . . . L . ividing lines represen emarcation. Dividing lines represent MIC_ demarcation. African Institute of Medical Research. Spain: Hospital Princeps D‘Espanya; Hospital La Fe; Hospital Gregorio Maranon;
br_oad-spect_rum aCtIVIty agamSt aerobic and anaerobic gram-posmve and gram-negatlve 9 9 © Hospital Universatario Virgen del Rocio. Switzerland: University Hospital Geneva. The Netherlands: University
microorganisms [2-5]. Hospital Utrecht; University Hospital Nijmegen. Turkey: Hacettepe University Hospital; Marmara University Hospital;

Istanbul Universitesi Cerrahpasa Tip Fakultesi; Ege Universitesi Tip Fakultesi Hastanesi.




