In Vitro Activity of the Glycylcycline Tigecycline Tested Against a Worldwide Collection of
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compound is also active against Haemophilus influenzae,
Neisseria gonorrhoeae, and other Gram-negatives.
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Background: In this study we evaluated the in vitro activity of tigecycline Table 1.  Antimicrobial activity of tigecycline and nine selected agents tested against a worldwide collection of 10,127 Gram-positive cocci (2000 + 2002) using reference MIC methods [NCCLS, 2003].
Tigecycline (TIG) is a novel glycylcycline with broad against a total of 10,127 Gram-positive bacterial isolates
spectrum activity. Increasing reports of resistance (R) recovered from patients with community-acquired respiratory MIC (mg/L) % by category MIC (mg/L) % by category MIC (mg/L) % by category
among commonly occurring Gram-positive cocci (GPC) tract infection (CARTI) or skin and soft tissue infections Org. (no. tested)/Drug 50%  90% Sus. Res. Org. (no. tested)/Drug 50%  90% Sus. Res. Org. (no. te_sted)/Drug . 50%  90% Sus. Res.
that produce respiratory tract and skin and soft tissue (SSTI). S. aureus S. pneumoniae B-haemolytic streptococci (405) 1000 i
; ; oxacillin-susceptible (3,196) penicillin-susceptible (1,126) Tigecycline <0.12 <0.12 100.0)? -
infections has created a need for development of new Tigecycline 0.25 0.5 (100.0f  -° Tigecycline <012 <0.12 100.0F - Tetracycline >8 >8 45.8 54.2
antimicrobial agents. In this study the activity and potency MATERIALS AND METHODS Tetracycline <4 <4 94.1 5.4 Tetracycline <4 >8 87.3 127 Penicillin <0.016  0.06 99.8 -
of TIG, tetracycline (TC) and other comparator agents was Doxycycline <0.5 <0.5 98.6 1.4 Amoxicillin/Clavulanate <2 <2 99.9 0.1 Ceftriaxone <025  <0.25 100.0 -
evaluated using contemporary isolates of commonly- Cndamn! 015 or2 &5 39 et Py 677 11 Cindamyon 00 <008 o8 5
occurring species of GPC, including the presence of R Specimen Collection. The collection consisted of Quinupristin/Dalfopristin 025 05 99.9 0.0 CTiyndamy)éin <006  <0.06 94.3 5.4 Quinupristin/Dalfopristin 025 05 100.0 0.0
organism subsets. consecutively acquired, non-duplicate, patient isolates Ciprofloxacin: 0.25 1 92.5 4.4 Quinupristin/Dalfopristin 0.5 0.5 100.0 0.0 Levofloxacin 0.5 1 98.0 1.2
Methods: submitted from 93 participating medical centers representing ﬁ:';’zrgl'i’;phe“'co' g g 133'8 0.8 teVOf'??éaC'” 1 -11 133-3 1.1 \'—/'”920“0' _ 35 35 188-8 ”
.. . . . . P . - B Inezoli . - ancomycin . . . -
The activity of TIG and 9 comparators was challenged 29 countries in four continents (Asia-Pacific, Europe, Latin Vancomycin 1 1 100.0 0.0 Vancomycin 0.25 0.5 100.0 - Y
with a collection of GPC including oxacillin (OXA)- America and North America) and included: S. aureus (5,077 0’;?0"2”;?3'3@”‘ (1,881) 0.5 05 (100,07 . penicillin-intermediate (227) a. % susceptible if the tetracycline breakpoint was applied to tigecycline.
. . . . , . . ige ine . . . - ; i a b . -
susceptible (S; 3,196 strains) and -R (1,881 strains) S. strains), S. pneumoniae (1,585 strains), coagulase negative Te%ragycline <4 >8 77.4 22.0 1;??;3;;}?; S<?{12 §%.12 : 23'? 37.4 b- No breakpoints have been established by the NGCLS [2004).
aureus (SA); OXA-S (321 strains) and -R (1,111 strains) staphylococci (1,432 strains), and Enterococcus spp. (1,416 Doxycycline <0.5 >4 83.0 17.0 Amoxicillin/Clavulanate <2 <2 95.6 0.0
coagulase-negative staphylococci (CoNS); penicillin (PEN)- strains), B-haemolytic streptococci (405 strains), and viridans E:ﬁg;mg;" :g zg 2;-; gf-; Ceftriaxone <0.25 0.5 99.6 0.4
; _ _ ; . ; . . Lo . . : I o : : Erythromycin 0.5 >32 49.8 471 . ) )
S (1,126 Strfi.lnS) and .non susceptible fNS, 4359 strains) streptococci (212 strains). Isolates were initially identified Quinupristin/Dalfopristin 0.5 1 99.4 0.3 Clindamycin <0.06 8 74.6 25.0 e Both oxacillin-susceptible and —resistant subsets of S. aureus
S. pneumoniae (SPN); pen-S (161 strains) and -NS (51 by the submitting laboratory and subsequently shipped to g'rﬁg‘:zzq":ﬁé’:“col >§ ;g 72'8 ?g'g Quinupristin/Dalfopristin 0.5 0.5 100.0 0.0 and coagulase-negative staphylococci remained fully suceptible
strains) viridans group streptococci (VGS); B-haemolytic the monitoring laboratory (The JONES Group/JMI Linezolid 5 5 99.9 »® t%‘gc')?i’éac'” 1 1 138'3 1;8 to tigecycline, with MICso and MICg results remaining unchanged
streptococci (BHS; 405 strains); and vancomycin-S (1,294 Laboratories, lowa, USA) where identifications were confirmed . Valncomycinf o o 2 100.0 0.0 Vancomycin 0.25 05 99.6 5 at 0.25 mg/L and 0.5 mg/L, respectively (Table 1). All
I - i i . . . . T . - PRI _ . . . . . . .
st!’alns). ar?d R (122 sttr.a.lns) enterococci (ENT). Broth and antimicrobial susceptibility testing was performed. J—q—p—y—ozxgc"‘i‘ﬁii_gisi;‘r’)‘;; : (3213’°°°°' penicillin-resistant (232) ) X staphylococci were inhibited at 2 ug/m or less of tigecycline.
microdilution susceptibility tests were performed and Tigecycline 0.25 05 (100.0y b ?gecyclllne <012  <0.12 (100.0) B,
analyzed using NCCLS reference methods and interpretive Susceptibility Testing, MIC values for tigecycline and Tetracycline <4 >8 856 135 Aer:wrc?)((:i)::(izllli:/eCI avulanate —g >Z 22'2 53'8 e Co-resistance was observed, however, among tetracyclines,
criteria. ' . . Doxycycline <0.5 2 94.7 5.3 Ceftriaxone 1 1 91.8 3.4 macrolides, clindamycin and fluoroquinolones within the subsets
Results: compargtor eflge.nts were tested usmg vallc.iated dry-form g_ytgromyqn <g.gg >§12 gg.g 32.; Erythromycin 4 530 8.9 69.8 of oxacillin-resistant strains of staphylococci.
Wh OXA-R subsets of both SA and CoNS displaved broth microdilution panels (TREK Diagnostics, Cleveland, Q"? am_YQ'”/D ooristi “o.08 05 100.0 00 Clindamycin <0.06 -8 65.9 32.3
ereas LA SUDSETS Of both w/A and o Isplaye OH) with cation-adjusted Mueller-Hinton medium. Five Ciu '?;for)'(s;gn affopristin <095 2 87.8 113 Quinupristin/Dalfopristin 0.5 0.5 100.0 0.0 o Ti i Iso th . d against both
cross resistance to TC, macrolides, clindamycin and t lvsed h blood dded for testi ; o ol ) 5 90,1 0o Levofloxacin 1 1 98.7 1.3 igecycline was also the most active agent tested against both
quinolones, no differences were seen with TIG (MIC50/90 percen ysg 0_"33 : oo Yvas adae QV es |ng_ 0 Uinezol dp ) ] 100.0 v Linezolid 1 1 100.0 : vancomycin-susceptible and -resistant strains of enterococci
being 0.25 and 0.5 mg/L, respectively). Among streptococci. Testing, incubation and MIC interpretation Vancomycin 1 9 100.0 0.0 viridZﬁgcorg:chgre oose 0.25 0.5 100.0 - (MICao, 0.5 and 0.25 mg/L, respectively) with linezolid (MICeo,
. ’ H H TTH _ . . e o .
streptococci, all SPN and VGS (regardless of PEN-S), and Wecrje perfo;med UfSIHQ tr;]e rrlll?(l;]ﬁlgturersl.recommer|1dat|o.ns 0§?522301ﬁ1$;3tant (1,117 005 o5 000y . —q—p—p—penici”in_suscepﬁbl e (161) 2 mg/L/susceptibility >99.2 Ag and chloramphenicol (MICao,
BHS demonstrated TIG MICsus values of < 0.12 mg/L (one an. : proF:e ures from the . Quality contro strallns Tetracycline By .8 80.6 190 ?gtecyculne 53_12 §08_1 2 a gg_g)a 2:4 >16 mg/L/susceptibility >83.6%) also remaining unchanged.
exception being PEN-intermediate VGS with the MICq, at utilized included S. aureus ATCC 29213, S. pneumoniae goxzcycllne :3 >g g;-g ;g? A Clavulanate > Z 1000 P MICee and MIG s for S , 012 malL
. . . ' t i . . = = : : . an results for S. pneumoniae were <0.12 mg/L,
0.25 mg/L). TIG was also uniformly active against ATCC 49619 and E. faecalis ATCC 29212. C%d;‘?nr?}éci;" 012 -8 it ano Ceftriaxone <025 <025 98.8 0.6 withsr:o o resisgt;nce evidont arlr)1 ona benialinnon-sLsse tsi;ble
enterococcal isolates, with MICsos results of vancomycin- Quinupristin/Dalfopristin 0.25 0.5 98.5 0.5 g}’tgmmy‘?'” Eg-gg >325 ;g-g 22-;‘ strains. Co-resistance. however Wa%zvi dent with tetracyzline
- i Ciprofloxacin >2 >2 37.2 61.0 indamycin m = : : : 0T ’ ’ ’
S and -R subsets bglng 0.25 and Ol.5mg/ L, and 0.12 and SELECTED REFERENCES Chloramphenicol 4 ~16 84.3 15.1 Quinupristin/Dalfopristin 0.5 1 97.5 0.0 B-lactams, erythromycin, and clindamycin, but was lacking for
0.25 mg/L, respectively. When using the NCCLS TC S ol b Levofloxacin 1 2 96.9 3.1 . g g N . .
b. Kboi ,t ¢ < 4 /'L Il 10127 staphvl ) Linezolid 1 1 100.0 - Linezolid ] ) 100.0 . quinupristin/dalfopristin, levofloxacin, linezolid and vancomycin
reakKpoint or < 4m , a , Sta ococcl, Vancomycin 2 2 100.0 0.0 ) : - :
P ) 9 . phy g 1. Bergeron J, Ammirati M, Danley D, James L, Norcia M, Retsema J, Strick y Vancomycin 0.5 1 100.0 -b (all > 98.2% susceptible).
streptococci and enterococci tested would be classified Enterococcus spp. ot -
P CA, Su W-G, Sutliffe J, Wondrack L. (1996). Glycylcyclines bind to the high- vancomycin-susceptible (1,294) penicillin-intermediate (43)
as Sto TIG. affinity tetracycline ribosomal binding site and evade Tet(M)- and Tet(O)- Tigecycline 025 05 (100.07  -° pgtecg'cé'l_”e 5%12 %-25 (1 Zg-g)a 5;’5 e Tigecycline demonstrated potent activity against viridans group
H . i i i imi i i etra ine > . . g q q g
Conclusions: mediated ribosomal protection. Antimicrobial Agents and Chemotherapy Tetracycll_ne >8 >8 38.4 61.3 Amoxi)éillin/CIavuIanate - - 0.0 00 streptococci and B-haemolytic streptococci with an MICso and
TIG displays a remarkable spectrum of activity and potency 40:2226-2228. Doxycycline >4 >4 45.8 542 : y - ' ' MICgo of <0.12 mg/L for both groups. In contrast, the
. ) , 2. Biedenbach DJ, Beach ML, Jones RN. (2001). In vitro antimicrobial activit Ampicillin <2 >16 88.8 11.2 Ceftriaxone 0.5 2 814 7.0 920 <U. g groups. ;
y :
against S and R subsets of GPC with the highest MIC90 of GAR-936 tested against antibiotic resistant gram-positive blood stream Chloramphenicol 8 >16 83.8 13.7 Erythromycin 1 >8 41.9 53.5 corresponding MIC values for tetracycline were <4 and >8
being only 0.5 mg/L. In addition to for use in treating infection isolates and strains producing extended-spectrum B-lactamases. (S:‘.;ant?micin_ fggg >;ggg ggg ggg (C)t?:f;i};ﬁil:mal fopristin 58'26 >? 1838 283 mg/L. Co-resistance to tigecycline with penicillin non-susceptible
community-acquired respiratory tract infections, TIG may Diagnostic Microbiology and Infectious Disease 40:173-177. repIomycin S > : : Levofloxacin 1 o4 86.0 116 strains was not observed.
Is0 b ndidate for treatment of complicated skin and 3. Deshpande LM, Gales AC, Jones RN. (2001). GAR-936 (9-t-butylglycylamido- Quinupristin/Dalfopristin >2 >2 12.5 79.1 Lin"ezo”’é ! ] ] 100.0 N
also be a candiaate for treatment or complicated skin a minocycline) susceptibility test development for streptococci, Haemophilus Linezolid 2 2 99.8 0.0 Vancomvein 05 ] 100.0 o _ _ _ ) .
soft tissue infections and, pOSSIbly, urinary tract infections influenzae and Neisseria gonorrhoeae: Preliminary guidelines and interpretive Telcoplaqln . <2 <2 100.0 0.0 enici”in_?o/esistant & . . ° Tlgecycllne and linezolid were the only two agents that exhibited
caused by GPC. criteria. International Journal of Antimicrobial Agents 18:29-35. vancomyein resistant (122) 012 025 aoooy pTig ecyolin 042 ) tooop - comprehensive coverage (100% of isolates susceptible) of all
4. Gales AC, Jones RN. (2000). Antimicrobial activity and spectrum of the new Te%ra cyycline -8 -8 45.0 54.2 Tetracycline < - 50.0 50.0 S. pneumoniae, viridans group streptococci and B-haemolytic
gl}/cylcyc!lne, 'GAR—'936, tested agalr?st 1,2(?3 recent clinical bacterial isolates. Doxycycline 4 >4 50.0 50.0 Amoxicillin/Clavulanate <2 _ 0.0 100.0 streptococci strains.
I NTRODUCTION Diagnostic Microbiology and Infectious Disease 36:19-36. Ampicillin 16 >16 32.0 68.0 Ceftriaxone 4 _ 25.0 62.5
S. Kot?”man DB, Panlkucth FE}A’ J?‘é’:; ';"SF:; (Appe'balum lF’C-I@O)OO)- ot Chloramphenicol 8 >16 83.6 1.5 Erythromycin 1 - 25.0 62.5
. . . ntipneumococcal activities o - a new glycyicycline) compared to Gentamicin 1000 >1000 46.7 53.3 Clindamycin <0.06 - 87.5 12.5
The glycylcyclines constitute a novel class of synthetic those of the nine other agents against Penicillin-susceptible and -resistant Streptomycin >2000  >2000 36.1 63.9 Quinupristin/Dalfopristin 0.5 - 100.0 0.0 CONCLUSIONS
antimicrobic with potent activity against a broad-spectrum pneumococci. Antimicrobial Agents and Chemotherapy 44:1085-1088. Quinupristin/Dalfopristin 1 >8 62.3 29.5 Levofloxacin 1 - 100.0 0.0
. . g . i i i H H H . . _ _b . . . . .
of aerobic and anaerobic Gram-positive and -negative 6. N.atlgnal Co.m'mlttefa for CllnlcgllL.aboratory Standall'ds. (2003). Methoqs for Linezolid 2 2 99.2 0.8 Linezolid 1 100.0 ’ e Tigecycline displays a remarkable spectrum of activity and
. ) ) . ) . dilution antimicrobial susceptibility tests for bacteria that grow aerobically; Teicoplanin >16 >16 26.2 66.4 Vancomycin 0.5 - 100.0 - i ibl d i b f
potency against susceptible and resistance subsets o
microorganisms, including commonly occurring resistant approved standard-sixth edition. Approved document M7-A6. Wayne, staphvlococci. streptococai and enterococc with the highest
strains. Tigecycline is a 9-t-butylglycylamido derivative of PA:NCCLS. Mlg yb o 02 L 9
) . : : . - - o eing only 0.5 mg/L.
mlnocycllne and the first of this new class to enter clinical 7. National Commlftte.e for.CI|n|caI Lellb'gratory. Stan?;a.rds. (2094). Performance 90 g y g
development. The compound inhibits protein synthesis by stanaards for antimicrobial susceplibility testing, 14™ informational supplement, Table 2. Tigecycline MIC distributions for a collection of 10,127 organisms (worldwide; 2000 + 2002). . . .
M100-S14. Wayne, PA:NCCLS. e Whereas th tivity of tetr. line and dox line markedl|
binding to the 30S ribosomal subunit and is stable to i i ivi ereas tne activity ot tetracyctine a oxycyciine markedly
9 , . o : 8. Patel R, Rouse MS, Piper KE, Steckelberg JM. (2000). In vitro activity of T , decreased in various resistant organism subsets, tigecycline
commonly occurring resistance mechanisms including efflux GAR-936 against vancomycin-resistant enterococci, methicillin-resistant Occurrences (cumulative % inhibited) at MIC in mg/L: o -
; ; Staphylococcus aureus and penicillin-resistant Streptococcus pneumoniae ; in vitro activity was unaffected and potent.
and ribosomal protection factors. ) PRy . ; : ' Organism (no. tested) <0.12 0.25 0.5 1 2 4 8
Diagnostic Microbiology and Infectious Disease 38:177-179.

. o . o 9. Petersen PJ, Jacobus NV, Weiss WJ, Sum PE, Testa RT. (1999). In vitro and Staphylococcus aureus (5,077) 1858(36.6) 1755(71.2) 1372 (98.2) 90(99.9) 2(100.0) - - « These findings confirm that tigecycline retains the truly broad-
Tlgecypllne is currently undergoing adyanced clin '|clal in vivo antibacterial activities of a new glycylcycline, the 9-t-butyglycylamido Coagulase-negative staphylococci (1,432) 396(27.6) 447(58.8) 496 (93.4) 88(99.5) 7(100.0) - - spectrum of the tetracycline class while enhancing potency.
evaluation as a parenteral agent because of its potent activity 22;’;;“’?43“ minocycline (GAR-936). Antimicrobial Agents and Chemotherapy Enterococcus spp. (1,416) 687(48.5) 443(79.8) 278 (99.4) 7(99.9) 1(100.0) - -
against contemporary resistant organisms including penicillin- ' ' Streptococcus pneumoniae (1,585) 1554(98.0) 19(99.2) 10(99.9) 2(100.0) - - - e Tigecycline also incorporates stability to the commonly occurring
resistant S. pneumoniae, oxacillin-resistant staphylococci, ACKNOWLEDGEMENT B-haemolytic streptococci (405) 389(96.0) 15(99.8) 1(100.0) - - - - tetracycline resistance mechanisms, making it an attractive
vancomycin-resistant enterococci, and extended-spectrum viridans group streptococci (212) 199(93.9) 7(97.2) 5(99.5) 1(100.0) candidate for continued clinical development against these
B-lactamase producing strains of Enterobacteriaceae. The pathogens, including sampled isolates from Europe.




