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ABSTRACT

Background:
We assessed the activity of the novel glycylcycline tigecycline (TIG) against
recent bloodstream infection (BSI) pathogen isolates.

Methods:

Bacterial isolates (non-duplicates) were consecutively collected during

advances, accurate empiric treatment remains critical to minimize inappropriate
antimicrobial therapy that may lead to poor clinical outcome.

Tigecycline is a semisynthetic derivative of minocycline which was recently
(June, 2005) licensed by the USA Food and Drug Administration (FDA) as a
parenteral agent for the treatment of complicated skin and skin structure and
intra-abdominal infections. Tigecycline has the distinct advantage of enhanced
stability to the major tetracycline resistance mechanisms, specifically an increased
binding affinity to Tet M- and Tet O-protected tetracycline-resistant ribosomes
and secondarily through the inhibition of tetracycline efflux determinants.

Pharmaceuticals.

RESULTS

e §S. aureus was the most frequently isolated pathogen from BSI (29.4%),
followed by E. coli (16.2%), coagulase-negative staphylococci (12.1%),
Enterococcus spp. (11.3%) and Klebsiella spp. (6.9%). These five
pathogens were responsible for >75% of all BSl isolates (Table 1).

e Tigecycline was highly active against S. aureus (MIC,,, <0.12 pug/mi;
MICq,, 0.25 pug/ml; 99.5% susceptible) and coagulase-negative

staphylococci (MIC,, <0.12 ug/ml; MIC,,, 0.5 pg/ml; 98.1% susceptible).

e [Enterococcus spp. showed high rates of resistance to most antimicrobial
agents tested. Only tigecycline (MIC,,, <0.12 pg/ml; MICg,, 0.25 pg/mi;

94.6% susceptible) and linezolid (MIC,, 1 pg/ml; MIC,,, 2 pg/ml; 99.6%
susceptible) showed consistent in vitro activity against this pathogen

2000-2005 from documented BSI| in >80 medical Cente.rs WorIdWide.. Table 1. Ranked occurrence of bacterial pathogens causing bloodstream infections. Linezolid and vancomycin were also active (>99.9% susceptibility) group (Table 2)
Frequency of occurrence of BSI pathogens was determined and their Tigecycline has demonstrated excellent in vitro activity against a variety of . o e i y ' Y),
12y i i d i . . . . T . rganism O. Ot1 ISolates requenc
antlblograms assessed using reference broth microdilution .methods clinically important pathogens, including methicillin-resistant Staphylococcus 7 e but less potent (MIC.,, 0.5 - 2 pg/ml) than tigecycline against these
according to the CLSI guidelines. TIG-susceptible (S) breakpoints were aureus (MRSA), vancomycin-resistant Enterococcus spp. (VRE), penicillin- 1. S. aureus 11,670 29.4% 50 Y- Hg Yy e  B-h Viic strept . oxhibited high rat . ceptibility to most
defined as >2 ug/ml for Gram-negative bacilli, <0.5 pg/ml for staphylococci - | : g | - 2. £ col 0841 16.27 ACMOIYHE SHEPTOCOCE! SXIDITEC NG Fates OF SUSCEPTLILY 10 MO
© == HY J y =V HY - Staphylococc, resistant Streptococcus pneumoniae (PRSP), Enterobacteriaceae producing 3. Coagulase-negative staphylococci 4,790 12.1% pathogens (Table 2) R - 0 -
and <0.25 pg/ml for streptococci and enterococci following interpretive - 4. Enterococcus spp 4,485 11.3% ' antimicrobials tested, except for tetracycline (45.1% susceptible) and
L _ extended-spectrum (ESBL) or Bush group 2f (KPC) B-lactamases, certain non- c Klebsiel | 0745 5 99,
criteria eStab“Shed by the US'FDA . - . - . eosie aspp ’ I 70 o ] o ] ] erythromyC|n (80 8% Susceptlble Table 2)
Results: fermentative bacilli (Acinetobacter spp. and Stenotrophomonas maltophilia), 6. P. aeruginosa 1,948 4.9% Table 3. Antimicrobial susceptibility of Gram-negative pathogens commonly isolated : ; -
' . | thogens, Haemophilus influenzae, Moraxell rrhal 7. Enterobacter spp. 1,455 3.7% from bloodstream infection.
A total of 39,733 strains were evaluated and the frequency of pathogen Ie:/ngerot?lc wounc; pa Ogﬁl S de.ze O'Od us ’I’e ae, OOI axella ck;ata fathS’ 8. B-haemolytic streptococci 1,105 2.8%
occurrence and susceptibility rates to tigecycline are summarized in the cisseria gonorrnoeae, chiamydiae and mycopiasmas. LUnly members o1 the 9. S. pneumoniae 929 2:3% Organism (no. tested) / MIC (ug/ml): % by category: e Only 78.7% of S. pneumoniae strains were susceptible to penicillin
table tribe Proteae and Pseudomonas aeruginosa display predictably elevated 10. Acinetobacter spp. 13 1.8% antimicrobial agent 0% 0% Susceptible _ Resistant . | | o
tigecycline MIC values. In this study, we evaluated the in vitro activity of tigecycline Total 39,733 100.0% E ool (6.447) (MIC, >0.06 ug/ml); and 10.2% of strains showed high-level penicillin
Cumulative % at TIG MIC value of* tested against a large collection of bacterial pathogens isolated from BSI collected Tigecycline 0.12 0.25 >99.9 0.0 resistance (MIC, =22 pg/ml). Tigecycline was very potent (MIGg, <0.12
Organism (no. / %) <0.25 0.5 1 2 4 8 j .. : — s : Ampicillin/sulbactam 8 >16 55.9 24.6 _ . o
— S 11670/ 29.4% Tr 99t 1000 worldwide. Table 2. Antimicrobial susceptibility of Gram-positive pathogens commonly isolated Piperacillin/tazobactam 5 4 95 8 5 1 ”g/m|) against the PNEUMOCOCCI and demonstrated a spectrum similar
. S. aureus (SA; 11, 4% . . . - - - from bloodstream infections. . ' '
: 00 & _ Ceftriaxone <0.25 <0.25 95.4 4.2 (5.2)° - 0 IRETF :
2. E.coli (6,447 /16.2%) 942 995 >99.9 >99.9 100.0 _ to that of ceftriaxone (98.2 and 98.5% susceptibility, respectively)
3. CoNS (4,790 / 12.1%) 83.2 981 >99.9 100. i i MATERIALS AND METHODS Organism (no. tested) / MIC (ug/mi): % by category:® Cefepime <0.12 0.25 97.2 2.2 | |
4. Enterococcus (4,485 /11.3%) 246 998 >33 1000 - ) antimicrobial agent 50% 90% Susceptible Resistant imipenem =0.5 <0.5 >99.9 0-0 against this pathogen from BSI (Table 2).
5. Klebsiella spp. (KSP; 2,745 / 6.9%) 451 842 950 98.6 >99.9 100.0 | - | o S 11670 Ciprofloxacin <0.03 >4 82.5 16.4
6. P.aeruginosa (PSA; 1,948 / 4.9%) 0.6 1.3 2.3 75 351 612 Bacterial Isolates: A total of 39,733 Gram-positive and -negative bacterial isolates : aT“ig ee‘fyé”n-e ' <019 0.05 99.5 ) Gentamicin <2 <2 92.1 7.2
g Ignki]‘erobalcttr_er Sfp- (t1 495/ ?1-71‘?%/2 3% g;-g 1802620 91.7 96.7 939 100.0 recovered from hospitalized patients with clinically significant bacteremia were Oxacillin 0.5 >0 63.8 36.2 Klebsiella spp. (2,745) e  Tigecycline and imipenem were the most active compounds tested
. -NaemaolytiCc StrepltoCOCCI (1, . . . - - - - . . . . . . : : : .
o S preumonias 629 1 2.3%) Y 982 995 1000 . _ _ processed. Consecutively acquired, non-duplicate patient isolates were submitted Clindamycin <025 ® s 2o ;'gecy‘ﬁ“”/e . Oé5 16 22'? 20é1 . E. coli (+99.9% ble), Klebsiel! (98.6-98.7%) and
0 A > 0 21 5 | ' L ok - evorloxacin =0. > - - mpicillin/sulbactam > - - against E. coli (>99.9% susceptible), Klebsiella spp. (98.6-98.7%) an
10. Acinetobacter spp. (ASP; 713/ 1.8%) 415 585 81.2 96.1 99.3 99.6 from >80 participating medical centers. Llpezolld | 5 5 2999 . Piperacillin/tazobactam X Y 846 15 1
a. Underline values indicate % S. ;I'/nmethoprlm/suIfamethoxazole §00-55 §(1)-5 9949-59 gg Ceftriaxone <0.25 >32 82.8 14.6 (21.1) Enterobacter spp. (96.7-99.2%; Table 3).
G ahly act <t the top 10 bath < olated from BS| Susceptibility Testing: The isolates were tested by a reference broth microdilution Coaqaur::;):?\/(e:gative taohviocoadi (4790 >o ' Cefepime <0.12 16 89.5 7.8
was highly active against the top 10 pathogens isolated from BS|, method according to the Clinical and Laboratory Standards Institute (CLSI) Tigecycline o T <012 0.5 98.1 : 'g."pe;l'em | 500'053 504.15 22'; 113'00 | | | | |
except for PSA. Among the 5 most common pathogens (30,137 strains; . : : . o . . Oxacillin 5D 5D 23 0 770 Ipro 0?@_10'” =U. > : : o T|gecyc||ne was also vVery active agamst Acinetobacter spp. (|\/||C50,
o . . o . guidelines and interpretation criteria. Tigecycline was tested on fresh Mueller- _ | Gentamicin <o 8 852 139
76% of the total), TIG was active against 98.6% at the S breakpoints. The Hinton broth and the breakpoints utilized were those recommended by the US ncamyen =029 @ oo e : 0.5 pg/ml; MIC,,, 2 ug/ml) and was the second most active compound
main resistance phenotypes detected were methicillin-resistant (R) SA SDA which = /p I( tible) and =8 pg/ml (resi }[/ 0 ¢ tﬁ]"e"zfc')‘l’i’éac'” f >14 >496é19 46.5 E”ti;’g;‘fé‘ﬁ; pr. 1,455) - 1 o6 7 0 -2 HY/mi; 90, < HY P
- - , which are < ml| (susceptible) and > ml (resistant) for - - - - - - - - 0 -
(36.2%) and CoNS (77.0%), vancomycin-R enterococci (13.0%), Eterobacter _<O“5g 1l for st P o (sus ggt'ble nly) and <0.25 Trimethoprim/sulfamethoxazole <0.5 >2 59.2 40.8 Ampicillin/sulbactam >16 >16 25.9 51.9 tested against this pathogen after polymyxin B (99.6% susceptible).
ciprofloxacin-R E. coli (17.5%), extend-spectrum beta-lactamase (ESBL)- nterobacteriaceac, =U.o Hg/mi1or staphylococcl Susceptibie only =U. Vancomycin 1 2 100.0 0.0 Piperacillin/tazobactam 2 64 80.1 0.8 Onlv 78.4% of Acinetob - fible to imi
N s - - - - | y 78.4% of Acinetobacter spp. strains were susceptible to imipenem
screen-positive KSP (21.9%), imipenem-R PSA (IRPSA; 20.6%) and ASP ug/ml for streptococci and enterococci (susceptible only). Concurrent quality Enterococcus spp. (1,455) Ceftriaxone <0.25 532 76.4 18.6
(21.6%); TIG showed excellent activity against these R pathogens, except control (QC) testing was performed using the following organisms: S. aureus X'r?]f)?giﬁlife =1 > N 32'2 s 7 Cefepime =0.12 4 94.4 4.1 (Table 3).
IRPSA. ATCC 29213, S. pneumoniae ATCC 49619, E. coli ATCC 25923, and P. aeruginosa Levofloxacin > o4 50.0 48.4 e i o , o s
Conclusions: TIG exhibited a wide-spectrum of activity and potency versus ATCC 27853. All QC results were within published ranges. Quinupristin/dalfopristin >2 >2 23.9 68.6 entamicin o 3 38.4 10.0
. . . Gentamicin-HL® <500 ~1000 68.1 31.9 G = CONCLUSIONS
contemporary BSI isolates collected worldwide. R to tetracycline or other Linezolid 1 2 99.6 0.3 P. aeruginosa (1,948)
antimicrobial classes did not adversely influence TIG activity. Treatment SELECTED REFERENCES Vancomycin 1 16 85.9 13.0 Tigecycline >4 >4 7.5° 64.9°
options for serious infections in nosocomial environments should benefit B_h'ell"emOIytli'C streptococci (1,105) - 1o 0o émplc;lII.lI?/s/:llbact:)taT >; 6 >; 2 802.81 519&73.2
: - lgecycline <U. <U. : - Iperacillin/tazopbactam > : : P i i 1hi i - /I i
from the ava”ab”'ty of TIG. 1. Clinical and Laboratory Standards Institute. (2006). Methods for dilution antimicrobial susceptibility Penicillin <0.016 0.06 100.0 - Ceftazidime 4 >16 75.2 20.0 TlgeCyC“ne eXthlted a Wlde SpeCtrum Of aCtIVIty and hlgh
tests for bacteria that grow aerobically, 7th ed. Approved Standard M7-A7. Wayne, PA: CLSI, 2006. Ceftriaxone <0.25 <0.25 100.0 - Cefepime 4 >16 76.4 129 : :
INTRODUCTION 2. Clinical and Laboratory Standards Institute. (2006). Performance standards for antimicrobial susceptibility Erythromycin <0.25 >2 80.8 18.7 Imipenem 1 >8 79.4 11.9 pOtenCy tested agamSt Ccntemporary BSl isolates collected
testing, 16th informational supplement M100-S16. Wayne, PA: CLSI. Clindamycin <0.25 <0.25 93.0 6.6 Ciprofloxacin 012 o4 20.2 57 1 Idwid
3. Cosgrove SE, Qi Y, Kaye KS, Harbarth S, Karchmer AW, Carmeli Y (2005). The impact of methicillin Levotloxacin 0.5 1 98.9 0.8 Amikacin 4 39 88 4 3.9 worlawiae.
The increased complexity of patients requiring hospitalization and the widespread resistance in Staphylococcus aureus bacteremia on patient outcomes: mortality, length of stay, and Lentga’ig“”e >18 >18 14056.10 295 Polymyxin B 1 1 09.9 <01
use of indweling devices has created higher risks for nosocomial bloodstream ¢, Pachonlbancs ME, Jimenez.Mejsa WE. Plchardo O, Lianas A, Pachon J 2004). Actiy of tgecycie Vancomycir 05 05 100.0 : Acinetobacter spp. (713
. . . : . . . . - y B y y y . ) . . b b . . . . . .
mfeCtlonS_ (BSI), which is one of th? most Comr_nFm nOSOCO,mIaI infections. (GAR-936) against Acinetobacter baumannii strains, including those resistant to imipenem. Antimicrob . pneumoniae (929) Tigecycline 0-5 2 J6.1 0.7 = Resistance to tetracycllne or other antimicrobial classes did
Nosocomial BSls account for approximately 3.5 billion dollars in costs and 3.5 Agents Chemother 48: 4479-4481. Izlge_cyilc_:hne <500.01126 50;2 5792.3 o Ampicillin/sulbactam 8 >16 56.5 30.6 | | | o
million additional hospital-stay days per year in the United States (USA). In 5. Patel R, Rouse MS, Piper KE, Steckelberg JM. (2000). In vitro activity of GAR-936 against vancomycin- ot 005 1 085 0 ggf;;‘;”i'::gaz"ba"tam >6146 Z?g gg'g gi'g not adversely influence tigecycline activity.
addition, the mortality rate directly attributable to BSIs varies from 14% to as resistant enterococci, methicillin-resistant Staphylococcus aureus and penicillin-resistant Streptococcus Erythromycin <0.25 >2 80.0 19.6 Cefepime 16 16 146.4 59 4
high as 38% pneumoniae. Diagnostic Microbiology and Infectious Disease 38:1/77-179. Clindamycin <0.25 <0.25 01.8 78 m 0.5 8 -8 4 18.4
9 0 6. Tygacil Package Insert (2005). Philadelphia (PA): Wyeth Pharmaceuticals Inc. (June, 2005). Tetracycline <5 8 38.8 10.6 g"peﬂem | p >4 i1 e I | | | | |
| | | Levofloxacin 1 1 99.4 0.6 puiindnnl A o s . e Treatment options for serious multidrug-resistant organism
The increasing rates of antimicrobial resistance are creating serious dilemmas Linezolid 1 1 100.0 - P”:' acin . b ><1 oo e o | | | | | |
for treatment of bacteremic patients, requiring the development of new therapeutic ACKNOWLEDGEMENT Vancomycin 0.25 0.5 100.0 - oymyn - - ' ' infections in nosocomial environments should benefit from
. . . . . . . US-FDA tibility breakpoint lied to the ti li lysis. a. Percentage of strains with ESBL phenotype (MIC, >2 pg/ml) in parenthesis.
options, advanced diagnostic tests and preventive technologies. Despite such | | b HL < high-level resistance. o SRR b, Percentage of susceptible and resistant strains when applying Enterobacteriaceas breakpoints (US-FDA). the availability of tigecycline
This study was supported by an educational/research grant from Wyeth '



