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ABSTRACT MATERIALS AND METHODS RESULTS
Background: Specimen collection: The collection was constructed on the basis of whether the strains (non- e  Oxacillin-susceptible S. aureus originating from community or hospital infections e  Compared to oxacillin-susceptible strains, oxacillin-resistant strains from both e  Whereas ciprofloxacin susceptibility among all oxacillin-susceptible strains varied
: : ) : . : duplicates) originated from community acquired infections (oxacillin-susceptible, 1,592 strains; . : : : : . : A C g . . . . .
Tigecycline (TIG; formerly GAR-936) is the first glycylcycline to be developed as a oxscillin-r;sistint 652 strains) or fromynos?)comial infectioni‘, (oxacillin-suscpeptible 206 sirains. are essentially identical in their antibiograms with greater than 90% susceptibility groups demonstrated significantly higher rates of resistance to erythromycin, from 89.7 to 91.3%, this dropped to 15.2% and 6.0%, respectively, among
Zj::;teerzl iig\c/ai:rtotZgﬁ;ti[{r;goze_ls_%rzt: (;ys :I:Qtzgis;fézrs;lﬁsa;sa?r:te:ep:;:f gezz};ﬁ oxacillin-resistant 548 strains). All isolates came from recent global surveillance programs to all tested compounds; only erythromycin (74.7 to 72.9%, respectively) and clindamycin, chloramphenicol, gentamicin and fluoroquinolones, and was especially community- and nosocomially-acquired oxacillin-resistant strains.
(SA) isolates (3,498) recovered from nosocomial (NA) and community-acqui;ed (CA) (2000-2003) for which demographic data was available. penicillin (17.7 to 17.4%) are less susceptible (Table 1). notable among nosocomially-acquired S. aureus (Table 2).
_ . o : : : :
infections. Laboratory Methods: All isolates were confirmed as being S. aureus by the monitoring facility * Greater than 90% of S. aureus isolates remained susceptible to tetracycline (90.8
(The JONES Group/JMI Laboratories, lowa, USA) using colonial characteristics on standard Table 1.  Antimicrobial activity of tigecycline tested against oxacillin-susceptible S. aureus to 97.2%) and doxycycline (96.1 to 99%) with the lowest susceptibility rates
Methods: media and standard biochemical tests (catalase, coagulase, latex agglutination kits). MIC solates classified as community- or nosocomially-acquired (2,298 strains from the Table 2.  Antimicrobial activity of tigecycline tested against oxacillin-resistant S. aureus occurring among oxagcillin-resistant strains originating from infections in the
The collection included non-duplicate SA strains originating from CA infections values for antimicrobials including tetracycline, doxycycline and tigecycline were determined United States, 2000-2003) ’ isolates classified as community- or nosocomially-acquired (1,200 strains from the _
(oxacillin-susceptible [Oxa-S], 1,592 strains; oxacillin-resistant [Oxa-R] 652 strains) using validated, dry-form broth microdilution panels with cation-adjusted Mueller-Hinton ’ ' United States, 2000-2003). community.
and from NA infections (Oxa-S, 706 strains; Oxa-R, 548 strains) submitted to the TIG medium (TREK Diagnostics Inc., Cleveland, OH). Testing, incubation and MIC interpretation
: - : , were performed using the manufacturers recommendations and/or recommendations from Origin of infection/ : : . . : ,
surveillance program (2000-2003). MIC values for 21 antimicrobials were determined : : . igin of i i
_ f P gNCC I(_ S oot d) N torattn TG by oo e € ; the National Committee for Clinical Laboratory Standards (NCCLS) [NCCLS, 2003 and 2004]. oxaillin susceptibility MIG (ug/m) Orlgll.‘1 .of |nfect|or1/” J Tigecycline remained uniformly active against S. aureus (MIC5, and MICgy, results
;Jsmg e erénce I methods. A tentative reakpoint of =1 Hgrmiwas use Quality control was performed using American Type Culture Collection (ATCC) strain S. aureus (no. tested) Antimicrobial agent 50% 90% Range % susceptible oxacillin susceptibility MIC (ng/ml) at 0.25 and 0.5 pg/ml) and all strains were inhibited by 1 pg/m or less, including
Oor comparison ontly. ' ' ' ' ' no. tested Antimicrobial agent 50% 90% Range % susceptible : L . .
A-Lce:f; azs?tzr::br@aiﬁgif?é?ttg:ra? c‘jlgn/;n!’ijs l;ﬁﬁ {ﬁg%ol_”s]pgg%%e purposes for tigecycline ( ) ricrobiatag ° ° J ° SUScept strains with increased MIC values (4 pg/ml) to vancomycin (100% susceptible;
W i ycline is <4 p : :
Results: Community-acquired Community-acquired Table 3)'
Oxa-S SA originating from CA or NA infections were almost identical in their antibiograms SELECTED REFERENCES oxacillin-susceptible Tigecycline 0.25 0.5  <0.12-1 (100.0) oxacillin-resistant Tigecycline 0.25 0.5  <0.12-1 (100.0)2
. 0 . . o . H . . ] . .
with greater than 90 A’ _STO all tested compounds; only erythromycin (74.7 to 72 9 %, (1,592) Tetracycline <4 <4 <4->8 95.9 (652) Tetracycline <4 <4 <4->8 90.8 e  Potency of tigecycline appeared unaffected by the multi-drug resistant mechanisms
respectively) and penicillin (17.7 to 17.4%) were less S. Compared to Oxa-S strains, 1. Bergeron J, Ammirati M, Danley D, James L, Norcia M, Retsema J, Strick CA, Su W-G, Sutliffe J, Doxycycline <0.5 <0.5 <0.5->4 99.0 Doxycycline <0.5 2 <0.5->4 96.1 _ _ - _ _ _
Oxa-R strains from both groups demonstrated significant increases in R rates to Wondrack L. (1996). Glycylcyclines bind to the high-affinity tetracycline ribosomal binding site and evade Penicillin 4 32  <0.016->32 17.7 Penicillin 32  >32  <0.016->32 0.5¢ frequently associated with oxacillin resistance in staphylococci.
, . . . . : Tet(M)- and Tet(O)-mediated ribosomal protection. Antimicrobial Agents and Chemother: 40:2226- - B icilli i c
erythromycin, clindamycin, chloramphenicol, gentamicin and fluoroquinolones, and 222(8_) nd Tet()-medi ! protection. Antimicroblar Agents & apy Amoxicillin/Clavulanate <2 <2 <2->16 99.4 Amoxicillin/Clavulanate 16 >16 <2->16 12.1
was most notable among NA SA. Ciprofloxacin S among all Oxa-S strains varied from Ceftazidime 8 8 =1->16 91.2 g::::zgr:: Z;S Z;S g-5>-1>632 g'gc . Only vancomycin, quinupristin/dalfopristin and linezolid remained active against
89.7 to 91.3%, but dropped to 15.2 and 6.0%, respectively, among CA and NA Oxa- 2. Cercenado E, Cercenado S, Gomez JA, Bouza E. (2003). In vitro activity of tigecycline (GAR-936), a novel Ceftriaxone 4 4 0.5->32 98.9 . ' o L : : :
. 0 . : . 0 glycylcycline, against vancomycin-resistant enterococci and staphylococci with diminished susceptibility Imipenem <0.5 <05  <0.5->8 99.9 Imipenem 1 >8 <0.5->8 74.0 all staphylococci with slight differences in potency documented between these
R strains. Greater than 90% of SA isolates remained S to tetracycline (90.8 to 97.2%) ! o _ p =U. =U. =U. . : _
to glycopeptides. Journal of Antimicrobial Chemotherapy 52:138-139. . Erythromycin >8 >8 0.12->8 6.1
- - : - glyeopep 4 Erythromycin 025 >8 <0.06->8 74.7 agents.
and doxycycline (96.1 to 99%) with the lowest S occurring among Oxa-R strains ry y_ : = : Clindamycin -8 -8 <0.06->8 33.7
originating from CA infections. TIG, however, was uniformly active against SA (MIC, 3. Cosgrove SE, Sakoulas G, Perencevich EN, Schwaber MJ, Karchmer AW, Carmeli Y. (2003). Comparison Clindamycin 012 012 <0.06->8 94.5 Q/Db 0.5 1 <0.25-1 100.0
and MIC,y, at 0.25 and 0.5 pg/ml) and all strains were inhibited by 1 pyg/ml or less of mortality associated with methicillin-resistant and methicillin-susceptible Staphylococcus aureus Q/DP 0.25 05  <0.25-2 99.9 Chloramphenicol 8 16 <2516 83.3
AR o : . ' bacteremia: a meta-analysis. Clinical Infectious Disease 36:53-59. Chloramphenicol 8 8 <2->16 96.5 - - i Table 3. Tigecycline MIC distributions for four groups of S. aureus indexed by oxacillin
Multi-drug resistant mechanisms in Oxa-R SA did not affect TIG potency (MIC,,, 0.5 Ciprofloxacin >4 >4 =0.25->4 15.2 . e . : .
/) 90 . Galos AG. | AN, (2000). Antirmicrobial activity and t o vevievaline. GAR.936 Ciprofloxacin <0.25 1 <0.25->4 91.3 Levofloxacin >4 >4 0.06->4 176 susceptibility and the clinical origin of the infection.
. ) ales AC, Jones RN. . Antimicrobial activity and spectrum of the new glycylcycline, -936, _ < : :
tested against 1,203 recent clinical bacterial isolates. Diagnostic Microbiology and Infectious Disease Levoflox.a.cm 0.12 0.5 <0.03->4 93.4 Gentamicin <2 >8 <2->8 89.6
Conclusions 36:19-36. Gentamicin <2 <2 <2->8 98.7 Rifampin <025 <025 <0.25->2 93.1 Occurrence (cum. %) at tigecycline MIC in pg/ml:
usions: : .
Rifampin <0.25 <0.25 <0.25->2 99.8 T/SP <0.5 <0.5 <0.5->2 92.2 - -
Given the limited choices available for treatment of serious NA or CA Oxa-R SA 5. Kitlzis MD, Ly A, Goldstein FW. (2004). In vitro activities of'tigecyc.:lir)e (QAR-936) against multidrug- T/Sp <05 <05 <0.5-52 96.8 Linezolid 5 5 05-16 99.8¢ N N Oxacillin-susceptibility
infections, TIG may offer an additional option because of its enhanced antibacterial Zfessgg%rjg 2i$phylococcus aureus and Streptococcus pneumoniae. Antimicrobial Agents and Chemotherapy Linezolid 5 5 0.12-4 100.0 Teicoplanin 1 5 <0.12-4 100.0 Clinical origin (no. tested) <0.12 0.25 0.5 1
spectrum and stability to tetracycline resistance mechanisms. ' ' Teicoplanin 1 2 <0.12-4 100.0 Vancomycin 1 1 0.5-4 100.0 Community Susceptible (1,592) 730(45.9) 540(79.8)  309(99.2)  13(100.0)
6. Naimi TS, LeDell KH, Boxrud DJ, Groom AV, Steward CD, Johnson SK, Besser JM, O’Boyle C, Danila Vancomycin 1 1 <0.12-2 100.0 Nosocomial-acquired Resistant (652) 246(37.7) 235(73.8) 154(97.4) 17(100.0)
I N T R 0 D U C T I O N RN, Cheek JE, Osterholm MT, Moore KA, Smith KE. (2001). Epidemiology and clonality of community- N o ired oxacillin-resistant Tigecycline 0.25 0.5 <0.12-1 (100.0)
acquired methicillin-resistant Staphylococcus aureus in Minnesota, 1996-1998. Clinical Infectious Disease osoc?mla —acquu?e . _ 548 Tetracvcline <4 <4 <4->8 94.7 Nosocomial Susceptible (706) 333(47.2) 227(79.3) 144(99.7) 2(100.0)
(548) y < < <
33:990-996. oxacillin-susceptible Tigecycline 0.25 0.5 <0.12-1 (100.0)2 5 i 0.5 ) <0.5-54 96.8
_ oxycycline <0. <0.5-> . -
Methicillin-resistant Staphylococcus aureus (ORSA) is a cause of serious nosocomial , _ . o L (706) Tetracycline <4 <4 <4->8 97.2 Penicillin 39 30 0.19-532 0.0c Resistant (548) 209(38.1)  214(77.2)  116(98.4)  9(100.0)
infecti Idwid di tori intractabl ident of hospital d 7. National Committee for Clinical Laboratory Standards. (2003). Methods for dilution antimicrobial Doxycycline <05 <05 <0.5->4 99.0 o ' '
Intection worldwide and IS notorious as an intractable resident of hospitals and fong- susceptibility tests for bacteria that grow aerobically. Approved standard, 6th ed. Document M7-A6. Penicili _4 ;2 ;O 016-532 174 Amoxicillin/Clavulanate 16 >16 <2->16 3.5°
term care-facilities. Recent recognition of serious and, in some cases fatal, MRSA Wayne, PA:NCCLS. enictiin =U.uto-> : Ceftazidime >16 >16 8->16 0.5¢
infections being acquired by individuals while in the community (community-acquired Amoxicillin/Clavulanate <2 <2 <2->16 99.2 Ceftriaxone >32 >32 <0.25->32 3.8° CONCLUSIONS
. : o 8. National Committee for Clinical Laboratory standards. (2004). Performance standards for antimicrobial Ceftazidime 8 16 <1->16 89.8 Imioenem 1 >8 <0.5->8 66.4¢
ORSA), has been a worrisome development. The continued emergence of methicillin e : . , : _ P <0. :
_ _ _ _ _ susceptibility testing, 12" information supplement. Document M100-S14. Wayne, PA:NCCLS. Ceftriaxone 4 4 <0.25->32 08.7 Erythromycin ~8 ~8 0.25->8 3 1
resistance in staphylococel, and cross-resistance to other agents, has necessitated the | | imipenem <05 <05 <05-58 99.7 Clindamycin 8 8 <0.06--8 035 e Tigecycline is the first glycylcycline to undergo clinical trials and
development of novel compounds. 9. OkumaK, Iwakawa K, Turnidge JD, Grubb WB, Bell JM, O’Brien FG, Coombs GW, Pearman JW, Tenover Ervi , 0.95 g 01258 759 /D" 05 ) ;0 051 100.0
FC, Kapi M, Tiensasitorn C, Ito T, Hiramatsu K. (2002). Dissemination of new methicillin-resistant rythromycin : > lem> : ' : =-evn : demonstrates Otent actlvrt a alnst the mOSt Commonl _Occurrln
_ _ _ _ _ _ Staphylococcus aureus clones in the community. Journal of Clinical Microbiology 40:4289-4294. Clindamycin 0.12 0.25 <0.06->8 91.6 Chloramphenicol 8 16 4->16 79.6 P yag y g
Tigecycline (formerly GAR-936) is the sentinel representative of the glycylcycline class Q/D 0.95 05  <0.25-1 100.0 Ciprofloxacin >4 >4 <0.25->4 6.0 pathogens responsible for community-acquired respiratory tract
currently in clinical trails and is being developed as a parenteral agent targeting common 10. Patel R, Rouse MS, Piper KE, Steckelberg JM. (2002). In vitro activity of GAR-936 against vancomycin- Chloramphenicol 8 8 <2516 95.7 Levofloxacin >4 >4 0.06->4 6.9
pathogens responsible for community-acquired pneumonia and skin and soft tissue ;)e::‘;':n?:;eg;‘;%‘;’sﬁem;gggl_‘g:;Z’Lﬁfg’%ﬁ’g%Cig:ailgzté?%n?f{1p7egn'0'”'n-reSlStant Streptococcus Ciprofloxacin <0.25 5 <0.25-4 89.7 Gentamicin <2 >8 <0->8 86.6 infections and for skin and soft tissue infections, including strains
infections. The compound is a semisynthetic derivative of minocycline, whose action ' ' ' Levofloxacin 0.12 05  <0.03->4 915 Rifampin <0.25 <025 <0.25->2 93.1 that ¢ t ; th f th )
on bacterial ribosomes overlaps binding sites targeted by tetracyclines. The glycylcyclines 11. Petersen PJ, Jacobus NV, Weiss WJ, Sum PE, Testa RT. (1999). In vitro and in vivo antibacterial activities Gentamicin <2 <2 <2->8 97.9 I./Sb i 0.5 <0.5 50'5'22 192-7 at prove retractory 1o other curren erapies.
have the distinct advantage of enhanced stability to the major tetracycline-resistance of : r;’w glycglcyclinféth§89-t;flzutyglycylamido derivative of minocycline (GAR-936). Antimicrobial Agents Rifampin <0.25 <0.25 <0.25->2 99.7 Tgszolf _ §5 2 <8":’é 8 188'8
. ‘g . . . . . - . | nin . <U.lz- .
mechanisms, specifically an increased binding affinity to Tet M- and Tet O-protected and Chemotherapy 43:738-7 T/SP <0.5 <0.5  <0.5->2 96.6 Vancgmycin ] 5 0.05-2 100.0 _ o _ _ _ _
tetracycline-resistant ribosomes and secondarily through the inhibition of tetracycline 12. Vandenesch F, Naimi T, Enright MC, Lina G, Nimmo GR, Heffernan H, Liassine N, Bes M, Greenland T, Linezolid 2 2 0.12-4 100.0 . Given the limited choices available for treatment of serious hospltal-
efflux determinants. Reverdy ME, Etienne J. (2003). Community-acquired methicillin-resistant Staphylococcus aureus carrying Teicoplanin 1 2 0.25-2 100.0 a. Interoretive criteria of the NCCLS [20041 were used. where available. and <1 ua/ml was aoolied to . . . . . .
Panton-Valentine leukocidin genes: worldwide emergence. Emerging Infectious Disease 9:978-984. Vancomycin 1 1 0.5-2 100.0 tigeci)/cline for comparison purpos[es on]Iy ’ ’ =1H9 PP or Communlty—ach|red ORSA mfectlons, tlgeCyC“ne offers a
This report summarizes the in vitro activity of tigecycline and comparator agents tested b. Q/D = quinupristin/dalfopristin and T/S = trimethoprim/sulfamethoxazole. promising option given its enhanced antibacterial spectrum and
i ' ' ' Ve i ' . Interpretive criteria of the NCCLS [2004] were used, where available, and <1 pg/ml was applied to c. All oxacillin-resistant isolates should be considered resistant to -lactams regardless of in vitro testin
against a large collection of recent S. aureus isolates recovered from invasive infections, — a 9 9 . . . .
and which could be categorized as being either community-acquired or nosocomial in ACKNOWLEDGEMENT tigecycline for comparison purposes only. results listed here [NCCLS, 2004]. Stablllty to the Commonlyoccurrlng tetracycllne resistance
. . b. Q/D = quinupristin/dalfopristin and T/S = trimethoprim/sulfamethoxazole. d. Includes one tested strain with a G2576U ribosomal target mutation. .
origin. The study was supported by a grant from Wyeth Pharmaceuticals. mechanisms.




