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Coagulase-negative staphylococci (10 species; Table 2) °
showed comparable susceptibility patterns to that of S.

QRDR mutations for the S. pneumoniae (tabulated in
Table 3) for levofloxacin-non-susceptible isolates (see

ABSTRACT MATERIALS AND METHODS ) CONCLUSIONS

Objectives: Zabofloxacin (formerly DW-224a) is a new quinolone-like agent Susceptibility testing: All MIC values were generated using the reference broth aureus versus the tested fluoroquinolones. Table 1) had a wide variety of patterns, most commonly e Zabofloxacin activity against WT S
with potent activity against pathogens responsible for respiratory tract and microdilution method as described by the Clinical and Laboratory Standards in GyrA (mutations, S81F or Y) and in ParC (mutations, _ y ag .
uncomplicated skin and skin structure infections (S. pneumoniae [SPN] e e oL 00T D0 oo Categor o Table 1. Zabofloxacin MIC distributions for 755 key S79F or Y, N91D and D83N or Y). Multiple mutations are pneumoniae (MICg,q,, 0.015/0.03 mg/L),
H. influenzae [HI], M. catarrhalis [MCAT] and S. aureus [SA]). Zabofloxacin interpretations were those from 100-518 (2008) and quality contro : : e : : : :
was evaluated by CLSI MIC methods for subsequent PK/PD target (QC) guidelines were derived from the same document. All QC results were Or_ganglmff testecilchbydreference CLSI broth rl\jlq(;“reld to produce significant elevations in zabofloxacin H. influenzae (0008/001 5 mg/L and M.
attainment (TA) analysis to Optimize doses used in Various Clinical trials_ W|th|n pUb“Shed rangeS. ZabOfloxaCin QC Strain reSUItS were as fO”OWS: m|Cr0 I U |On me O . values. =
Staphylococcus aureus ATCC 29213 (0.015-0.03 mg/L), Enterococcus faecalis ST e &t G (L catarr h al IS (M IC50/90 at 001 5/ 001 5 mg/ L)
Methods: Recent (2006) wildtype clinical isolates from worldwide locations ATCC 29212 (0.06 mg/L), Escherichia colif ATCC 25922 (0.03 mg/L) and Organism groups 0.0040.008 0.016 0.03 0.06 042 025 05 1 2 4 & -8 Table 3. Listing of QRDR mutations found in was almong the most potent ever reported
(Europe, Asia, North and South America) were susceptibility (S) tested by it seudomgnas aeruginosa ATCGC 2.7853 (1 mg/L). The tegted ant|m|9rob|als : (re fesiee) levofloxacin-non-susceptible strains tabulated and mMost Similar to emiﬂOxaCin
CLSI methods: SPN (225; 200 wildtype, 25 levofloxacin-resistant [LEVO-R]); were provided by chnﬂc Beach BioSciences (;abofloxacm) and their F!omestlc S. pneumoniae . P g )
SA (200 wildtype, 200 MRSA and LEVO-R; 25 CA-MRSA); HI (55 wildtype): manufacturers or Sigma Chemical Co. (St. Louis, MO, USA). Four quinolones All (225) > 20 147 30 3 1 6 3 1 1 0 1 0 in Table 1. _ o _
MCAT (10 wildtype) and CoNS (40 wildtype with 20 LEVO-R). Zabofloxacin were tested including Zabofloxacin, gemifloxacin, levofloxacin and moxifloxacin. Penicillin-S (99)° > 9 76 12 0 0 0 0 00 0 0 O v Zabofloxacin aC‘t|V|ty versus Staphy|QCQCC|
. : : : . a tation pattern .
d to LEVO, gemifloxacin [GEMI] and moxifloxacin [MOXI]. PK/ . FEEITANS (0] L L O O -
was compare gemifloxacin IGEMI) and moxifloxacin [MOXI Organisms tested: A total of 225 S. pneumoniae (200 WT strains [50% penicillin- LovofloxacinNS@5' 0 0 0 0 2 T & 3 1 1 0 1 0 | was among the best when tested against
PD studies of TA were calculated by Monte Carlo simulation from this MIC on-suscentible: 50 strains from each of four regions including North America GyrA GyrB ParC ParE No. of strains . . .
distribution for doses 50-800 mg daily (protein binding at 77%). . PHLIS, . - gions 9 . ) H. influenzae |eVOﬂOX3.C|n-SUSCept|b|e strains (N”Cgo,
Latin America, Europe, Asia-Pacific] and 25 fluoroquinolone [levofloxacin]- All (55) | 35 16 3 0 0 0 0 0 0 0 0 O S81F - S79F - 7 . .
istant strai ith t RDR mutati tudied. Al . _ -positi
ReSUItS: Wlldtype SPN and SA (MICQO, 003 mg/l_), and HI and MCAT (MICQO, resistant s raInS.WII documen ed. Q . muta .IOHS) were st .Ie SO1.S B-lactamase pOSItIYG (20) 1 11 ) 3 0 0 0 0 0O O 0 0O O S81F _ S79Y _ 3 0-03 mg/L), bUt Was |eSS aCtlve agaInSt
0.015 ma/L bofl -S| trast. LEVO-R SPN (MIC aureus (425 strains; 200 WT methicillin-susceptible, levofloxacin-susceptible B-lactamase-negative (20) 0 16 4 0O 0 © 0O 0 0 0O 0O 0 O : _ _
' MY/L were very zabotioxacin-o. in contrast, o o MIC( | 90 strains and 200 WT methicillin-resistant, levofloxacin-resistant strains; 25 CA- BLNAR (15)* 0 8 7 0 O O O 0 0 O 0 O O S81F - S79F 1460V 2 IGVOﬂOX&Clﬂ-FGSlStant strains (MICQOa >3
L imehts) el iR (il S ,>8 M) e MIEhE) 2o Es)n vaies. MRSA that includes characterized SCCmeclVa, USA300-0114 or variants and M. catarrhalis mg /L)
CA;jMI?S(jA W?rf zabofldo.>(<ja0|ri-8d(also II‘E_V?I'S)' Betak;leici:tamgses fnd PBP- PVL (+) isolates with all strains distributed across all four geographic regions) All (10) o 2 8 0 0 0 0 000 00 0 S81F - S79F, N91D, K137N 1460V 2 '
niseleisll rsslerEingss elie) [uon slohiEreEly INIENSS 22 1o0ilesElel [Zonsne): were processed. H. influenzae (50 strains; 20 B-lactamase-negative, 10 BLNAR _ ’ : :
Zabofloxacin (MICs,, 0.015 mg/L) was two- and eight-fold more potent than ] Al : - S. aureus S81F KISTR RN, (B89 Table 1 lists the low zabofloxacin MIC
_ > . . [MIC, =2 mg/L], and 20 B-lactamase-positive); M. catarrhalis (10 strains; 8 All (425) 0 9 76 131 8 1 1 4 33 47 48 20 47
GEMI and MOXI versus Wlldty!oe penicillin-R SPN. 90% TA was achieved B-lactamase [+]), all USA strains; and coagulase-negative staphylococci (CONS: N 0 o & 108 8 - ©o 0 0 0 0 0 o S81Y - S52G, S79Y, N91D 1460V 1 ValueS fOr WT Organism pOpUIatiOnS that
against SPN, HI, and MCAT wildtype pathogens (MIC, <0.06 mg/L; =300 40 strains, 20 methicillin-susceptible, levofloxacin-susceptible and 20 methicillin- MRSA, Levo-NS (200)* 0 0 0 0 0 0 1 4 33 47 48 20 47 S81F _ D3N _ 1
mg/day) and many LEVO-R SPN. resistant, levofloxacin-resistant) were tested. CA-MRSA (25) 0o 0 0 25 0 0 0 0 0 0 0 0 O appear to be adequately covered by
S81F - N91D - 1 . . .
C lase- ti
Zabofloxacin MIC (mg/L) MIC 90% (mg/L) Monte Carlo simulations: Please examine the companion poster (P1261) by st‘;%%‘;.?,i%c”é?ga v S81F. E85K i S79F D83Y ) ’ proposed dOSIﬂQ reglmens Of apprOXImater
Ambrose et al. All (40) o 3 6 11 0 0 1 2 3 3 3 1 7 ’ ’ - P
Target pathogen (no)”  50%  90% Range GEMI  LEVO MOXI Levo-S (20)° 0 3 6 11 0 0O O 0 O0O0 0 0O V71l - S79Y, N91D - 1 300 Mg d?”y and tSIQﬂIfICal.nt tﬁ'rget .
Levo-NS (20 0 0 0 0 0 0 1 2338317 attainment against some levotrioxacin-
SPN, WT (200) 0.015 0.03  <0.0004-0.06 0.03 1 0.25 R E S U LTS a. S = susceptible, NS = non-susceptible, BLNAR = B-lactamase-negative ampicillin-resistant E85K i D83N, N91D, K137N i 1 . g .
(MIC, 2 mg/L), MSSA = methicillin-S S. aureus, MRSA = methicillin-R S. aureus, Levo-S = D43 — 1 resistant, QRDR mutant pheumococci and
SPN, PCN-R (101) 0.015 0.03 0.008-0.06 0.03 1 0.25 _ _ levofloxacin-S and Levo-NS = levofloxacin-NS. i i . . .
e A summary table (Table 1) of all 755 strains tested against b. Includes 8 B-lactamase-positive strains. _ e G77E. STOF Y 1 levofloxacin-susceptible staphylococci
SPN, LEVO-R (29) Otz 1 0.06-8 v >8 8 zabofloxacin generally demonstrates excellent potency _ _ SroF KiaTN _ 1 would be predicted
HI, WT (55) 0.008 0.015 <0.004-0.03 0.008 0.015 0.03 /E\l;amSt V\I{)T/Qral\r/rll—golsltlvlge |]:c)|athog.;enl\;i é—l /rif/uenzae and Table 2. Comprehensive activity of zabofloxacin and _ _ o . 1
MCAT, WT (10) 0015 0.015 0.008-0.015  0.015 0.03 0.06 ' C?Itag Oé‘il IGS. 00033 za/Lo Iczlxacm t"? Uues V\{e:e ‘'t four other fluoroquinolones tested against 755
usualily U. or u. MQg/L. owever, strains resistant 1o : o ;
. oy . strains of recent clinical isolates.
MSSA, LEVO-S (200) 003 003  0.008-0.12 003 025 0.06 levofloxacin or other marketed fluoroquinolones routinely Figure 1. Zabofloxacin chemical structure. S E L ECT E D R E F E R E N C ES
MSCoNS, LEVO-S (20) 0.03  0.03 0.008-0.03 0.03 0.25 0.12 had Zabofloxacin modal MIC values ranging from 012 to MIC (mg/L) | 1. Bozdogan B, Choi DR, Jung YH, Appelbaum PC (2004). Comparative activity of DW-224a, a
— ) >9 mg /L. % susceptible/ new quinolone, against quinolone-resistant Streptococcus pneumoniae with defined resistance
a. PCN = penicillin, WT = wildtype. - Pathogen (no tested)/antimicrobials MICs,  MICq, Range resistant™ 0 0 mechanisms, Abstr. F-1945. 44th ICAAC, Washington, D.C., 235.
i i i S. pneumoniae (225) i N J 2.  Clinical and Laboratory Standards Institute. (2006). M7-A7, Methods for dilution antimicrobial
Conclusions: Zabofloxacin was two- to 16- and two- to >64-fold more ® Agalnst all PNeumoCOCCI (225), zabofloxacin was two- P | N T~ “‘on susceptibility tests for bacteria that grow aerobically; approved standard - seventh edition.
active than MOXI or LEVO, respectively; equal to GEMI versus RTI pathogens fold more potent than gemifloxacin (Table 2) and 64-fold #abofloxacin 0015 012 <0.004-8 o HC— o - ﬂ\/ j O ory Standards nsitute. (2008). M100-515. Performance standerds for
ﬁi;; V;;gzi)oe)(zﬂc?nssot;izr::i:fssigge:epsggrsgstsrisg:];?;/ackl)llﬁ:;ies:gms more active than levofloxacin. The overall collection had SRl C 0.03 s St LSS S i’*N__:__ _/ H'“‘I:«If NN HCI antimicrobial susceptibility testing, 18th informational supp/emént. Wayne, PA: CLSI.

- _ _ _ _ _ e 0 : - - Moxifloxacin 0.12 1 0.008->8 90.2/4.9 \ | i 4.  Credito K, Kosowska-Shick K, Choi D, Ryu J, Appelbaum PC (2005). Capability of DW-224a to
Clinical trial designs and PK/PD-based dosing regimens will be optimized for 107/) Of strains r.e$|.Stant to levofloxacin. No effects of Levofloxacin ’ 3 0.05-58 88.9 / 10.7 ——} \ select for resistant pneumococcal clones, Abstr. F-510. 45th ICAAC, Washington, D.C., 185.
this promising, new orally administered agent. penicillin susceptibility patterns on any of the four tested f 55 ' ' ' HN/ [\ 5. Han J, Kim JC, Chung MK, Kim B, Choi DR (2003). Subacute toxicity and toxicokinetics of a

: LT H. influenzae (55 tibiotic, DW-224a, after single and 4-week repeated oral administration in dogs. Biol
fluoroquinolones was observed, but non-susceptibility new an ’ ’ J P J
’ . Pharm Bull 26: 832-839.
. ; : : <0.004-0.03 -/ -
to levofloxacin (MIC, =4 mg/L) markedly increased Zabofloxacin 0.008 0015 < / 6. Jung YH, Ku SK, Kwon HJ, Choi DR, Ryu JM, Lim KH, Han JH, Shin CC, Chung MK (2003). DW-
. . i i <0.004 O. <0.004-0.015  100.0/ - ibacterial qui : Toxicologi ci .
I N T RO D U CTI O N zabofloxacin MICy resuilts from 0.03 mg/L (Figure 2) f/lzr;:lc:;:;: <C? 00105 0000038 <8 8? 5 (()) (?65 123 gj Figure 2. Zabofloxacin MIC results for S pnheumoniae ﬁiﬁ‘;‘_’ 133%2[283&?2%2?mi?llgig'elZT%'ICOIOQICEII o e
to 1 mg/L. ' ' R S - - 7.  Kim EJ, Shin WH, Kim KS, Han SS (2004). Safety pharmacology of DW-224a, a novel
_ o _ o J Levofloxacin 0.015 0.015 <0.008-0.03 100.0/ - isolates haVing Wlldtype (WT) ﬂuoquUinOIOne fluoroguinolone antibiotic agent. Drug Chem Toxicol 27: 295-307.
Compound zabofloxacin, a 6-F naphthyridine (Figure 1), has been studied in : s iSOl M. catarrhalis (10) : 8.  Kim HJ, Seol MJ, Park HS, Choi DR, Seong SK, Shin HK, Kwak JH (2006). Antimicrobial
experiments reported at ICAAC in 2003-2006 as well as in cited publications. ° H. Inﬂue.nzae and M. Cata’.’rhalls Isolates were VerY ' | MICs versus documented levofloxacin non- activity of DW-224a, a new fluoroquinolone, against Streptococcus pneumoniae. J Antimicrob
Generally, this so-called “fluoroquinolone” has been described as two- to 32- susceptible to zabofloxacin and the three comparison Zel e 0.015 0.0150.008-0.015 /- susceptibile (MIC, =4 mg/L) MIC values. o EhemOtzerSSZ : :(2§6225d& < Pankuch GA. Lin G. Bosdoaan B. McGhee B. D 3 Ch
, : _ . - : _ e : osowska-Shick K, Credito K, Pankuc , Lin G, Bozdogan B, McGhee P, Dewasse B, Choi
fold more potent thap marketgd agents n the same class against Gram poglt!ve agents (Table 2). Gemifloxacin 0.008 0.015 0.008-0.015 / DR. Ryu JM. Appelbaum PG (2006). Antioneumococcal activity of DW-224a. a new quinolone,
pathogens and toxicity analysis showed limited adverse effects (genetic toxicity, Moxifloxacin 0.06 0.06 0.03-0.06 -/ - compared to those of eight other agents. Antimicrob Agents Chemother 50: 2064-2071.
phototoxicity, convulsions). e  Zabofloxacin and gemifloxacin were the most active Levofloxacin 003 003 0.03 /- 160 1’ 10. Ku SK, Lee JW, Seong SK, Yoon H, Choi DR, Ryu JM, Jung YH (2004). Effect of a novel
_ fluoroquinolone DW-224a on the blood glucose levels in STZ-inducing diabetic rat models,
Zabofloxacin has intracellular activity against L. pneumophilia and studies by agents (MIC,,, 0.03 mg/L; Table 2) against S. aureus, and S. aureus (425) i Abstt. F-1948. 44 ICAAC, Washington, D.C., 236 | - |
United Kingdom-based investigators showed a superior potency against M. while levofloxacin was the least active fluoroguinolone Zabofloxacin 003  >8 0.008->8 - /- . ;‘;‘;ﬁl‘i‘ti"éssgot'h'\é":]’e'\f\:rHuHo‘rjc’)gjirnko':)i’e CBS\'/_[;Z;”R%;EF(?E??'L'lgr‘(’j'tig :Rg'r(‘:‘r’]'i‘ézggt'mcgg'a'
hominis, C. pneumoniae and L. pneumophilia when compared to moxifloxacin, (|\/||C5 0 0.25 mg /L). On|y 52 9% of the tested strains were Gemifloxacin 0.03 >8 0.008->8 /- 120 222,
gatifloxacin and levofloxacin. Appelbaum and colleagues established the MIC; 4, : : _ : Moxifloxacin 0.06 3 0.015->8 509/ 46.6 12. Kwak J, Seol M, Kim H, Park H, Choi D, Jung Y (2004). Bactericidal activities of DW-224a, a new
of zabofloxacin against S. pneumoniae at 0.016/0.03 mg/L for levofloxacin- considered ﬂuoroqum0|one Susceptlble. L ovor | 0'25 . 0.06 . 52'9/47'1 g 100 17 fluoroquinolone, Abstr. F-1947. 44th I.CAAC, Washington, D.C., 236. |
susceptible wildtype (WT) strains and for ciprofloxacin-resistant (MIC, >4 . _ evorioxacin . > .Uo-> : : g 13. Kwak J, Park H, Yoon Y, Jung S, Choi D,lRyu J (2906). DNA gyrase and topo!somerase IV and
mg/L) strains the zabofloxacin MICs,4, was 0.12/0.25 mg/L (essentially the ° Among WT MSSA with levofloxacin MIC results at <1 Coagulase-negative staphylococci (40)° -g 80 1 233: f?{ﬁf\té ﬁaavﬁ;iﬁi?;;”?;Xf";gg‘?q“'”""’”e’ i Streptococaus preumoniae, Abstr. F1-2000,
same as gemifloxacin). Resistance mutations were infrequent for zabofloxacin mg/L (susceptible), the zabofloxacin MICg, was only 0.03 Zabofloxacin 003  >8 0.008->8 e S o I 14. Kwon AR, Min YH, Ryu JM, Choi DR, Shim MJ, Choi EC (2008). In vitro and in vivo activities of
in passaging trials. Subsequent ICAAC abstracts showed zabofloxacin was mg/L, equal to gemifloxacin and two-fold lower than Gemifloxacin 0.03 .8 0.015->8 /- = DW-224a, a novel fluoroquinolone antibiotic agent. J Antimicrob Chemother 58: 684-688.
ici i in di i . . : ' ' 15. Kwon HJ, Ku SK, J DH, Hwang SH, Ryu JM, Jung YH, Lee M, Lee JH, Chung MK (2003).
bactericidal and did not alter blood gluc-:ose ievels in diabetic rodent m-OdeIS. n moxifloxacin (data not ShOWﬂ). In Contrast, levofloxacin- Moxifloxacin 0.12 >8 0.03->8 50.0/50.0 40 1 D\\IIVV?224a aunovel aeno’c%%cterialvc\iuingolone: 1¥cl>incoIogLijc§I study 1. Genetic toxicit;j/ ghotot(oxicit)y
2006, Kwak et al. showed a dual targeting (DNA gyrase and DNA topoisomerase , , A . . - ’
_ MRSA h b ﬂ M|C | 128- : test and drug interaction, Abstr. F-417. 43rd ICAAC, Chicago, lllinois. 222.
IV) feature against S. pneumoniae resistant ad zabofloxacin values Levofloxacin 025  >8 0.12->8 50.0 / 50.0 ¥ | I
' ' . : : 20 16. Pankuch G, Jung YH, Choi DR, Appelbaum PC (2004). Activity of DW-224a, a new
fold hlgher. Communlty—acquwed MRSA (CA-M RSA) a. Criteria as published by the CLSI [2007], where available. - = no criteria have been l ' o fluoroquinolone, compared to other agents, against 353 quinolone-susceptible pneumococci,

: . : : : ; . . . blished. a r 4 r 4 - '

In this §tuqy, we report the resullts of two |nvest|ggt|ons to establish the wildtype endemic strains (USA300-0114 or variants) are usually N ﬁ]lélu'ge:: e O ) S e G S B ) 0 . . . —amay . . . . . — ; ,:;bsi;cri_lFS 1i4-14.|-|t4t2 IClAI\,;Tf,C\)/xaf,ngm{gtg: DE((:: K235k e

(WT) distributions of zabofloxacin MICs when testing recent staphylococcal ana susceptible to fluoroquinolones and Zabofloxacin MIC Staphylococcus epidermidis (14 strains), Staphylococcus haemolyticus (6 strains), =0.0040.008 0016 0.05 006 012 0.2 05 1 2 48 " actiiion of DW-224a. 2 néw fluoronaphinyridons. Antimiarob Agents Chamother 50 2061-2064

S. pneumoniae isolates (also representative H. influenzae and M. catarrhalis) and 50/90 Staphylococcus hominis (7 strains), Staphylococcus saprophyticus (1 strain), - ’ _ ' - ' '
P ( " : : : results were identical to those observed for levofloxacin- Staphylococcus schleiferi (1 strain), Staphylococcus simulans (1 strain), Staphylococcus MIC (mg/L) 18.  Williams L, Shackcloth J, Jung Y, Morrissey | (2004). Activity of DW-224a and comparators

to calculate the rates of target attainment (30, 60 and 120 AUC: MIC) for dosing _ warnerii (3 strains), and Staphyloco,ccus xylosis (1 strain) ’ ®m WT strains  ® Levo - NS against atypical bacterial respiratory pathogens, Abstr. F-1946. 44th ICAAC, Washington, D.C.,

levels ranging from 50 to 800 mg. susceptible MSSA. ’ ' 235-236.




