-
o

a3

Resource

The 2008 Australian Tigecycline Evaluation Surveillance Trial (T.E.S.T)

IHMA, Inc.
2122 Palmer Dr.
Schaumburg, IL

60173
Tel: 847.303.5003
Fax: 847.303.5601

D. Hoban', B. Johnson'!, M. Renteria’, J. Johnson', R. Badal®, S. Hawser', M. Hackel®, S. Bouchillon?, M. Dowzicky?

'International Health Management Associates, Inc., Schaumburg, IL, USA
2Wyeth Pharmaceuticals, Collegeville, PA, USA

Revised Abstract Materials & Methods

Objectives: Tigecycline, the first of a new antimicrobial s All isolates were derived from blood,
e e e e b e "o | respiratory tract, urine (no more than
VvV VI I I - . . .

b y 9 ; 25% of all isolates), skin, wound, fluids

positive and -negative bacteria. The T.E.S.T. program /
determined the in vitro activity of tigecycline compared to and few other defined sources. Only

The results of this study are presented in the following tables:

Table 1. Gram-negative Antibiogram for Tigecycline and 10 Comparators with MICy, (mcg/mL) and

amikacin, amF]’jC"_"”’ amof’:i"i!gf"c'a"“'anicﬂ_ acid, one isolate per patient was accepted. Percent Susceptible (%) against 1531 selected Pathogens.
Imipenem, cerepime, certazidaime, certriaxone, . .
levofloxacin, minocycline, piperacillin/tazobactam, Isolates were identified to genus and MICg, in mcg/mL (% Susceptible)*

linezolid, penicillin and vancomycin against selected species by the local laboratory. Each

clinicallisolates collecteq _from three_ i.nvestigative sites.. in site tested the isolates usina broth g = 3 £ o g g £ § % .

o £ o
Australia. Methods: Minimum Inhibitory Concentration icrodiluti . 3 g E 8 a 3 2 5 = g R
(MICs) of 2235 clinical bacterial isolates collected during microdiution. - Oraanigna e N= ) £ £ £ 3 3 3 E c = £
2005 through 2008 were determined by broth o 2235 Clinical isolates were -collected A. baumanni 135 1(na) 8(963)  >32na)  >32(na) S32(763)  >32(119)  >64(348)  >16(71.1) 8(80) 4904)  >128(704)
microdilution and evaluated according to CLSI guidelines. _ A. lwoffi 23 1(na) 16(91.3) 16(na) >32(na) 8(100) 16(69.6) 32(60.9) 0.25(100) 1(100) 2(95.7) 16(91.3)
Results: The broad-spectrum antimicrobials levofloxacin, gnd tezted 2b (? 8V8\/ee1:n Jantuaryt 200’[5 g Acinetobacter spp 161 1(na) 8(95) >32(2rga) >g§(na) 3322(79?;532 >3322(731é,4) >§i(§§'l,’ ;126(71663) 8é84362) ;1(9;-2) >gg(gg-3)
ecember rom  twenty - study e 5O o am o Em o amy o mm ey Em gen g
against Gram-negative strains (excluding Pseudomonas centers from Australia. E. aerogenes 88 1(95.5) 2(100) >32(2.3) >32(1.1) 1(96.6) >32(68.2) 16(88.6) 1(100) 0.25(95.5) 4(92) 64(73.9)
and Serratia marcescens) in this study and demonstrated R : 1Tt E. cloacae 182 1(96.7) 2(100) >32(1.6) >32(na) 8(92.9) >32(58.2) >64(59.9) 1(100) 0.5(97.3) 16(78) 128(59.9)
susceptible percentages rates of 97%, 96%, 93%, 98%, * CUSt?md bro“;) mlcrol\j:_”uu%n panels E’)\/e(;'e Enterobacter spp 276 1(96.4) 2(100) >32(1.8) >32(0.4) 4(94.2) >32(60.9) >64(68.8) 1(100) 0.5(96.4) 8(82.2) 128(63.8)
respectively. Tigecycline’s activity was comparable to supplie y IcroScan ( ade E. gof// 297 0.25(100) 4(99.7) 32(69) >32(39.5) <so.5(199) s<8(94.9) <2(96.16) 0.1251(100) 2(901.9) ?(24212) <16(911.9)
s , _ MicroScan. Sacramento. CA. US A) with H.influenzae 156 0.5(na) 8(na) 2(100) >32(74.4) <0.5(100) <8(na) <0.06(100) (100) 0.03(100) (22.4) <0.06(100)
imipenem presenting an MIC,, value of 1 mcg/mL against , , , H.influenzae (BLNeg) 122 0.5(na) 8(na) 2(100) 1(95.1) <0.5(100) <8(na) <0.06(100) 1(100) 0015(100)  1(221)  <0.06(100)
all Gram-negative strains (excluding Pseudomonas). the foIIowing antimicrobial agents and H. influenzae (BL Pos) 34 1(na) 8(na) 4(100) >32(na) <0.5(100) <8(na) <0.06(100) 1(100) 0.03(100) 2(23.5) <0.06(100)
Tigecycline MICy, was 0.25 mcg/mL against all Gram- _ . _ K. oxytoca 75 1(97.3) 2(100) 32(77.3) >32(1.3) <0.5(100) <8(98.7) 2(97.3) 0.5(100) 0.12(97.3) 4(94.7) >128(86.7)
positive study pathogens. Tigecycline MICs were 8- to concentrations (expressed in meg/mL) Kapsia o, e e o0 e swi)  =swes o4 oo osoy  om@en  dse a6
16-fold lower than vancomycin and linezolid against S. amoxicillin/clavulanic acid (0.03-32); P. aeruginoss %5 16(a) 6045 >32na) 3(na) 16(616) 32(84.7) S64(7 8 8(88.2) 8(75.3) 16(na) 64(91.8)
pneumoniae and 4- and 16-fold lower than those for piperacillin/tazobactam (0_06_128); S. marcescens 112 2(99.1) 4(100) >32(0.9) >32(na) <0.5(98.2) <8(92) 2(94.6) 2(97.2) 0.5(95.5) 8(78.6) 8(97.3)
linezolid and vancomycin againSt staphylococci and i . l * na = not applicable; breakpoint is undefined or agent is not applicable for this species/drug combination
enterococci. Tigecycline was also successful in inhibiting levofloxacin (0'008'32)’ ceftriaxone Pl ’ PO EnEEt oo PP © SPEEIERERES e
100% of S. aureus at a MIC of <0.5 mcg/mL regardless of (0.03-64); cefepime (0.5-32); ampicillin
methicillin  phenotypes.  Tigecycline inhibited  all (0.06-32): amikacin (0.5-64); Table 2. Gram-positive Antibiogram for Tigecycline and 10 Comparators with MICy, (mcg/mL) and

H. influenzae at <1 mcg/mL without regard to beta-
lactamase production. Conclusions: Tigecycline’s activity
was comparable to the activities of broad spectrum

minocycline (0.25-16); ceftazidime (8-
32); tigecycline (0.008-16); imipenem

Percent Susceptible (%) against 704 selected Pathogens.

MIC,, in mcg/mL (% Susceptible)*

antimicrobials and highly effective most strains of Gram- (0.06-16)' linezolid (0.5-8)' penicillin _
negative and Gram-positive bacteria. Tigecycline’s activity _ ’ . ’ 2 > = 2 S - 2 c 5
was comparable to imipenem, linezolid and vancomycin (0.06-8); and vancomycin (0.12-32). S S s § § 3 2 e = 3 3
which are often considered as last therapeutic option for  MIC interpretive criteria followed Sram-Positive \ & E = 3 = 3 g £ 5 2 5
- R - : . . _ rganisms = = — —
th? treatment of serious .nosocom'.al 'nfe(.:t'ons caused by pUb|IShed gwdellnes established by the AIIgVREs 8 0.25(100) >8(25) >16(25) >16(na) >32(na) 4(100)  >8(62.5) >8(25) >16(na) >32(na)
this class of organisms. Tigecycline, as other CLSI where applicable [12]. MIC E. faecalis 126 0.25(100) 1(99.2) 2(100) >64(na) 8(na) >32(51.6)  2(100)  >8(27) 4(100) 8(na) 2(96.8)
tetracyclines, had limited activity against F. aeruginosa. _ _ B =l _ E. faecium 48 012(100)  >8(125)  >16(12.5) >64(na) >16(na) >32(na)  4(100)  >8(62.5) >8(14.6) >16(na)  32(87.5)
These data present strong in vitro antibiogram activity for mterpretlve criteria for Tigecycllne Enterococcus sp. 177 0.25(100) >8(75.7) >16(76.3) >64(na) >16(76.2) >32(37.3)  2(100) >8(37.3) >8(76.8) >16(na) 4(94.4)
tigecycline in twenty medical centers in Australia. followed published guidelines S. aureus 285  0.25(100) >8(78.9) >16(16.1) 32(77.9) 16(76.1) 1(91.2) 2(100) 1(95.8) >8(61.1) >16(80) 1(100)
) MSSA 224 0.25(100) 2(100) >16(77.7) 4(99.1) 025(100)  0.25(99.1)  2(100)  0.5(98.2) >8(77.7) 2(100) 1(100)
established by the FDA where MRSA 61  0.25(100) >8(1.6) >16na) >64(na) >16(na) 16(62.3)  2(100)  8(86.9) >8(na) >16(6.6)  1(100)
_ applicable [13] S. agalactiae 113 025956)  012(0.9)  0.2599.1)  0.12(100) 0.25(na) 1(100)  2(100)  >8(0.9) 0.12(99.1) 05(na)  0.5(100)
I N t rod u ct Telg . , ' _ o S. pneumoniae 129 0.06(na) 0.5(97.7) 0.5(na) 02597.7)  0.25(87.9) 1(100) 1(100) 4(na) 1(74.4) 1(na) 0.5(100)
% Quality control of broth microdilution Penicilin-Sus 96 0.06(na)  <0.03(100)  <0.06(ha)  <0.03(100)  <0.12(100) 1(100) 1(100)  <025(na)  <0.06(100)  <025(na)  0.5(100)
) Penicillin-inter 29 0.06(na) 1(100) 2(na) 0.5(96.6) 0.5(55.6) 1(100) 1(100)  >8(na) 1(na) 2(na) 0.5(100)
panels followed manufacture’s and CLSI Penicilin-Res 4 0.015(na) 4(25) 4(na) 1(50) <0.12(100) 1(100) 1(100) 4(na) 4(na) 4(na) 0.5(100)

Tigecycline is a novel antimicrobial with
expanded broad-spectrum activity from a
new class of compounds, the glycylcyclines.

Tigecycline inhibits protein synthesis by
binding to the 30S ribosomal subunit.
Although it is perceived to be bacteriostatic,

guidelines using the following ATCC
strains: Enterococcus faecalis ATTC
29212: Escherichia coli ATCC 25922:
Klebsiella pneumoniae ATCC 700603
(positive ESBL control); Haemophilus
influenzae ATCC 49247; Haemophilus

* na = not applicable; breakpoint is undefined or agent is not applicable for this species/drug combination.

Table 3. Frequency Distribution (n) and Cumulative Percents Inhibited (%) of Tigecycline against 2235

Isolates of selected Gram-negative and Gram-positive Pathogens.

MIC (mcg/mL)

: . . . Organi N / Cum% 0.015 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 16
it has shown some bactericidal activity influenzae ATCC 49766; Acinetobactor baumar 35 2 12 59 22 14 20 2 4 -
agaInSt key targeted pathogens [1 ’2] Staphy/OCOCCUS aureus ATCC 2921 3a Acinetobacter Iwoffii 23 1i5 1(:)3.4 5‘;1 7%4 8(1)’;7 95;.6 972.0 =
' ' ' Vi 1 4.4 17.4 47.8 73.9 87.0 91.3 100
Tlge.C)lCIIne was (.jeveloped to .prOVIde a(.:tIVIty StreptOCOCCUS pneumonlae ATCC Acinetobacter spp 161 3 16 67 29 17 21 4 4
agalnst tetracycline and multi-drug-re3|stant 49619; and Pseudomonas aeruginosa 1.9 11.8 53.4 71.4 82.0 95.0 97.5 100
" All ESBLs 15 2 3 6 1 2 4
Gram-positive pathogens and has ATCC 27853. 13.3 33.3 73.3 80 93.3 93.3 100
demonstrated significant broad-spectrum | <« The collection and transportation of Enterobacter aeregenes % e ey oo
activity against aerobic and anaerobic Gram- organisms and the confirmation of Enterobacter cloacae 182 : b e 2 o oy
positive and Gram-negative microorganisms identification, as well as, construction Enterobacter spp 276 4 66 162 27 7 3 7
_ 1.5 25.4 84.1 93.8 96.4 97.5 100
[2'4]- and management of a centralized EcoKoxKpn 570 1 13 171 208 115 41 10 10 1
d ata ba Se were con d u Cted an d Enterococcus faecalis 126 Oiz 223 3524.15 2? = =2 = =2 =
Tigecycline resistance is very infrequent and coordinated by L aboratories — = 08 161 100 100
is also difficult to induce in the laboratory [5, International for Microbiology Studies — , 125 450 o7 100
. . S
6] with a selection frequency observed at (LIMS), a subsidiary of International 5 75 100
less than 10-° [3, 5, 7]. With the exception of Health Management Associates, Inc. Srieroeoceus spp i . o cor -
P. aeruginosa, tetracycline-resistant bacteria (IHMA, Schaumburg, IL, USA). Escherichia coli 297 o o Jopd o o5 oa7 00
with either tetracycline efflux pumps or Haemophilus influenzae 156 ! : 2 > BB
ribosomal protective features are sensitive to R f Kiebsiella oxytoca 75 ' ' 2 53 10 6 2 2
. . : : 2.7 73.3 86.7 94.7 97.3 100
tigecycline [2-4, 7-11]. Tigecycline has ererences Klebsiella pneumoniae 198 58 90 34 7 8 1
: ' L : 29.3 74.7 91.9 95.5 99.5 100
Shown to be active ag_aInSt mult reSIStan:t_ 1 Sum, P.E. and P. Petersen, Synthesis and structure-activity relationship of novel Klebsiella spp 274 2 112 100 40 9 10 1
Acinetobacter Spp., part|CUIa|"|y A. baumannii glycylcycline derivatives leading to the discovery of GAR-936. Bioorg Med Chem 0.7 41.6 78.1 92.7 96 99.6 100
. . . Lett, 1999. 9(10): p. 1459-62. Pseudomonas aeruginosa 255 3 5 2 41 131 57 16
that are Commonly associated with serious 2 Abbanat, D., M. Macielag, and K. Bush, Novel antibacterial agents for the 1.2 3.1 3.9 20 71.4 93.7 100
; ] . .. . . treatment of serious Gram-positive infections. Expert Opin Investig Drugs, 2003. Serratia marcescens 112 2 30 65 14 1
nosocomial infections. Similar activity has 123)p.379-99. . 1.8 286 866 99.1 100
. i 3 Betriu, C., et al., In vitro activities of tigecycline (GAR-936) against recently Staohvi 285 33 159 30 13
been Obse rved aga|nst Ente[’ ObaCter /aceae, isolated clinical bacteria in Spain. Antimicrob Agents Chemother, 2002. 46(3): p. apfiylococcus aureus 4 .y -~ .
892-5. : : :
even eXtended-SpeCtrum b-IaCtamase 4 Gales, A.C. and R.N. Jones, Antimicrobial activity and spectrum of the new Streptococcus agalactiae 113 1 49 30 19 9 5
. . glycylcycline, GAR-936 tested against 1,203 recent clinical bacterial isolates. 0.9 44.2 70.8 87.6 95.6 100
(ESBL) and AmpC producmg strains [10] Diagn Microbiol Infect Dis, 2000. 36(1): p. 19-36. Streptococcus pneumoniae 129 72 33 18 6
5 Henwood, C.J., et al., Antibiotic resistance among clinical isolates of 55.8 8104 95.4 100

Tigecycline has demonstrated MICgy, values
of <0.5 mcg/mL against methicillin-resistant
Staphylococcus aureus (MRSA) and other
Gram-positive organisms [2, 4-6].
Tigecycline has shown potent activity against
animal models infected with selected strains
of multi-drug resistant Enterococcus faecium

Acinetobacter in the UK, and in vitro evaluation of tigecycline (GAR-936). J
Antimicrob Chemother, 2002. 49(3): p. 479-87.

6 Chopra, |, New developments in tetracycline antibiotics: glycylcyclines and
tetracycline efflux pump inhibitors. Drug Resist Updat, 2002. 5(3-4): p. 119-25.

7 Projan, S.J., Preclinical pharmacology of GAR-936, a novel glycylcycline
antibacterial agent. Pharmacotherapy, 2000. 20(9 Pt 2): p. 219S-223S; discussion
224S-228S.

8 Biedenbach, D.J., M.L. Beach, and R.N. Jones, In vitro antimicrobial activity of

GAR-936 tested against antibiotic-resistant gram-positive blood stream infection
isolates and strains producing extended-spectrum beta-lactamases. Diagn
Microbiol Infect Dis, 2001. 40(4): p. 173-7.

9 Patel, R., et al.,, In vitro activity of GAR-936 against vancomycin-resistant
enterococci, methicillin-resistant Staphylococcus aureus and penicillin-resistant

L)

Conclusions

Tigecycline inhibited 96.3% of all E. coli, K. pneumonia and K. oxytoca tested in vitro at a MIC,, of 1 mcg/mL. Tigecycline’'s MIC, of 1
mcg/mL was equivalent to imipenem and 8- to 64-fold better than the beta-lactams, beta-lactam/beta-lactamase inhibitor combinations.

and Enterococcus faecalis [4, 5] with diverse | 1o
genotypes van-A, -B and -C [©].

(g

This study was designed to communicate
clinical laboratory in vitro experience with
activity of tigecycline in a limited number of | 1
clinical isolates collected from twenty
medical centers in Australia.
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Streptococous preumoniae, Diagn Microbiol Infect Dis, 2000. 38(3): p. 177.9. » Tigecycline showed potent activity against A. baumannii with the lowest MICy, value of 1 mcg/mL.
osine. e, o butyilreyiomids. darvatve of minacyelne. (GAR.598) » Tigecycline’s limited activity against P. aeruginosa is similar to other tetracyclines and their analog derivatives.
(1 Potorsen, Py 6t . i vite and in vivo activiies of tigecycline (GAR-936), * Tigecycline showed potent inhibitory activity against S. aureus regardless of methicillin-resistant phenotype. Tigecycline inhibited the
tormeriats Staphylococous sureus and other resdant grameposiive pathogens growth of all S. aureus at or below a MIC value of 0.5 mcg/mL.
2. Ginical and Labaratory Standards Insitt (CLSY. Performance Standards for * Tigecycline had the lowest MICy, value of all comparative agents against both E. faecium and E. faecalis at 0.12 and 0.25 mcg/mL,
cooment 100313 Wayne, PA, 2008, respectively. Tigecycline inhibited 100% of enterococci at MICs equal to or below 0.25 mcg/mL.
e < Tigecycline inhibited all H. influenzae at an MIC equal to or below 1.0 mcg/mL.
Acknowledgements . Tigec.ycli.ne inhipiied all S pnegmo.niaelat or below 0.25 mcg/m.L withqut rggard to peiiicillin susceptibility phenoty.pe.s. - -
* The in vitro activity of tigecycline in this study suggests that tigecycline is an effective agent with excellent antimicrobial in this single
o are gratol 6 the laboratory stafs o the Niedioal Gontors in Avstralia for ther Gat clinical laboratory against common Gram-negative and Gram-positive hosocomial and community acquired pathogens.
contributions to this study. This study was supported by a grant from Wyeth
Pharmaceuticals.




