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Background Finafloxacin (FIN) s a novel fluoroquinolone that exhibits improved antibacterial and

pharmacodynamic properties at pH values below neutral which often characterize infection sites. Deep The potency of antibiotics against organisms that grow aerobically is routinely | MIC,, [mg/L] for finafloxacin and comparator antibiotics, determined at pH 7.2, pH 6.2 and pH 5.2 with and without oxygen

seated and chronic infection sites e.g. intraabdominal abscesses and in cystic fibrosis airway can also be 5 i i iti 9 n - - - - - -
comprised of areas with low oxygegn. The aim of this study was to dC:terrnme the eﬂecv( of pH and ferf.odll'med o pH 72 7: and in a;mos:‘:hen: conditions .I(ir.l.SA Cozhfor.moref Finafloxacin Ciprofloxacin Levofloxacin Moxifloxacin
oxygen on the activity of FIN and comparator antibiotics. OHSU {OUS 0"83"'5"15)». OM{GVGF, the pH and oxygen availa I,ItY. at t e. site o PH7.2 pH62 pH5.2 pH7.2 pH62 PH5.2 pH7.2 PH62 pH5.2 pH7.2 PH62 pH5.2
Methods MICs were performed aerobically and anaerobically at pH 7.2, 6.2 and 5.2 against 176 clnical infection could be quite different and thus standard susceptibility testing may 0, [Ano,| o, [Ano,| 0, [Ano,| 0O, [Ano,| 0O, [Ano,| O, [Ano,| O, TAno,| O, [Ano,| 0, Ano,| 0, [Ano,| o, [ Ano,| O, [ AnO,
isolates. under- or overestimate the capacity of an antibiotic to work in certain locations. Staphylococcus aureus [n=16] 025 | 0125 | 0125 | 0125 | 0125 | 025 05 05 1 1 3 2 025 | 025 05 05 2 F) 0125 | 0125 | 025 | 05 1 1
Coagulase negative staphylococci [n=8] 0.125 0.125 0.06 0.06 0.06 0.125 0.25 0.25 0.25 0.5 2 2 0.25 0.25 0.25 0.5 2 2 0.125 0.125 0.25 0.5 1 1
Results Comparative aerobic and anaerobic median MICs (MIC)are shown in the Table. The activity of The enhancing effect of acidic pH on the activity of finafloxacin (and the negative | [Srevtococcus preumonioe [v-13] T [ 025 | nd | nd | nd | nd | 1 T [ nd | nd | nd | na [ 1 T | nd | nd [ nd | nd | 025 | 0125 | nd | nd | nd | na.
tobramycin (TOB) decreased under anaerobic conditions whereas FIN activity was increased; pH o N . > Non-pneumococeal Streptococcus spp. [n=18] | 05 | 025 | 025 | 0135 | nd. | nd | 05 | 05 | 05 | 05 | nd [ nd | 05 | 05 | 05 T | nd | nd | 042 [ 025 [ 025 025 [ nd | na.
readings confirmed this effect was not due to changes in pH during incubation. effect on activity of other fluoroquinolones) has been described before. The aim of Enterococcus spp. [n=15] 1 1 1 1 2 2 2 3 2 32 32 32 2 2 2 3 16 16 05 1 1 2 B B
Under aerobic conditions, FIN activity increased by a factor of 2-8 at pH 6.2 / 5.2 compared to at pH 7.2. this study was to investigate the activity of finafloxacin and other antibiotics against Escherichia coli [n=15] 0125 | 0008 | 0.008 | 0008 | 003 | 0008 | 0008 | 006 | 0125 | 0125 | 05 | 05 | 003 | 0125 | 0425 | 025 | 1 1 006 | 025 | 025 | 05 2 2
3 N ) ) . . . . ) Pseudomonas aeruginosa [n=15] 2 05 1 0.25 05 05 | 0125 | 0125 | 025 | 025 2 2 05 05 1 1 3 2 2 2 2 2 16 16
Conversely, the activities of c\pruﬂuxac!n.(CIP), levofloxacin (LVX), moxifloxacin (MXF) and TOB were a selection of clinically relevant facultative anaerobes, using variables of pH and Stenotrophomonas maltophifa [n=10] B = = DESRImNGS FYR 7 5 T 5 SRR 5 5 Gl 7 SRR a a 7 > SR
decreased by a factor of 2-32 in the acidic media. Meropenem (MEM) and ceftazidime (CAZ) activity oxygen availability. ebsiella spp. =151 = 5 5 5 5 > 5 o N e B z 5 5 R 5 5 B N
was not affected by pH. Proteus spp. [n=13] 1 | 025 | 025 | 0125 | 025 | 025 | 003 | 006 | 0125 | 0125 | 2 T | o6 | 0125 | o025 | oz | 1 T 05 2 2 4 | 16| 16
Under anaerobic and low pH conditions, the activity of FIN was similar to at pH 7.2 (anaerobic). CIP, [Acinetobacter baumanni [n=11] 8 1 2 1 4 4 % 2 | 2 | 2 | 2| B B % | 2 | 2| 2 | 1% 5 | m | = | 2| »
LVX, MXF and TOB, all exhibited decreased activity at lower pH, compared to at pH 7.2, under anaerobic “ Enterobacter spp. [n=6] 025 | 006 | 006 | 006 | 006 | 0125 | 003 | 006 | 0125 | 025 | 2 | 2 | oo6 | 025 | 025 | 05 | a | 4 |oms| os | T [ 1 | 8 | =
conditions. Serratia marcescens [n=6] 05 | 025 | o025 | 025 | 05 | 05 | oos [ 0425 | 05 | 05 | &4 | 2 [os | o025 | 05 | o5 [ 4 | & | o5 1 2 4 | 16| =

Conclusions These data highlight the impact of environmental conditions on antibiotic activity, and that - —
L . . . . H of plate wells (at MIC) of
pH and oxygen are important parameters. FIN demonstrated enhanced activity under both acidic and * MICs were determined in pH adjusted cation adjusted Mueller-Hinton broth Tobramycin Ceftazidime Meropenem ZC “p. s S W,(E“S 19)113
anaerobic conditions, and warrants clinical investigation for indications where these conditions prevail. (MHB) using CLSI methodology for broth microdilution. Anaerobic conditions P2 BL6Z S 2 [z pilleZ LIS BHEZ (LG 52 (Sa), E. coli 25922 (Ec) and P.
: 3 - y 0, [An0, | 0, [An0, | O, [ AnO,| O, | AnO,| O, | AnO,| O, [ AnO,| O, | AnO,| 0, | AnO, AnO, p 27853 (Pa)
were applied methods using GasPak™ EZ Anaerobe Container System Sachets Staphylococcus aureus (n=16] 1 B 0 T 16 2 32 2 32 6 8 B B B 16 B 025 following 24 h anaerobic
(Becton Dickinson, UK). Coagulase negative staphylococei [n=8] 2 32 32 32 6 64 32 32 32 16 2 2 05 1 4 1 0.06 incubation.
Streptococcus preumoniae [n=13] i 3 [ nd | nd | nd | nd 4 2 nd_ | nd. nd_| 015 | 015 | nd | nd. nd.
Backgrou « The following antibiotics (with abbreviations) were tested: ciprofloxacin (CIP), Non-pneumocaceal Streptococcus pp. [n=18] i % [ 16 8 | nd | nd | 035 | o025 | 025 | o0 X 0008 | 0008 | 0008 | 0008 nd. p—ry Final pH
Porr . : . Enterococcus spp. [n=15] 32 32 32 32 32 32 64 32 64 32 8 8 4 a a a
ceftazidime (CAZ]! finafloxacin (FIN)' levofloxacin (LVX), meropenem (MEM)' Escherichia coli [n=15] 1 a 4 8 16 32 0.25 0.5 05 05 2 1 0.03 0.03 0.06 0.06 0.125 0.125 Suree | sa d :ﬂ
« Finafloxacin is a novel pH activated, broad spectrum fluoroquinolone in moxifloxacin (MXF) and tobramycin (TOB). Pseudomonas aeruginosa [n=15] 05 2 2 4 ® | 16 4 16 4 16 8 16 1 o5 | os | o5 1 1 ap 6.
. s . N - Stenotrophomonas maltophila [n=10] & 6 | & | 6 | & [ na | 32 % 32 32 s | nd | e & 3 & & | nd 7
development for infection indications in the hospital and critical care « Clinical isolates were obtained from the National University Hospital (NUH); Kiebsiella spp. [n=15] 8 T[] 8 [ =] = 2 s 2 5 | 4 4 | 006 | 006 [ 015 [ 015 | 025 | 015 o 2
setting Singapore, Pseudomonas aeruginosa ATCC 27853 from the ATCC and :’:‘::‘:;:;‘c[’"baj] T = e L e = g s 7
in manniin= B
« Finafloxacin exhibits enhanced activity at low pH and under other Staphylococcus aureus NRS384 (USA-300) from NARSA. Enterobacter spp. [n=6] 05 2 2 a 16 2 1 T 2 2 2 2 006 | 006 | 006 | 0125 | 025 | 0125 108 6. 3
" Py :. " : " Serratia marcescens [n=6] 4 16 16 16 32 32 05 05 1 32 32 32 0.06 0.125 0.125 0.25 0.25 05 & 3] 7
environmental conditions associated with infection [1, 2] « Time kill curves were performed with drug at 0.5x, 1x, and 4x MIC according
« Finafloxacin exhibits bactericidal activity against forms of quiescent growth, to CLSI defined protocols. A hypoxic chamber was used for time kill cultures
o X L 5 . . Time kil of P. i under bic conditions at pH 7.2 Conclusions
thought to be relevant in vivo e.g. non-growing cells, biofilms and persisters under anaerobic conditions.
. . . .
[3] ® Anaerobic incubator strips were used in all experiments and pH indicators . i " R * In addition to pH activation, finafloxacin activity was enhanced under anaerobic, compared to aerobic
« Other fluoroquinolones lose activity under such conditions. Consequently, strips were used to monitor pH in MIC wells before and after incubation. I It o :[a:z"m:iw‘ conditions. This effect was most pronounced at pH 7.2, suggesting that there may be an overlapping
. . " . S . . . S i i st . S N .
Finafloxacin exhibited superior activity in a series of infection models [4, 5] 2w - B mechanism for pH and anaerobic activation of finafloxacin.
« The activity of finafloxacin under infection relevant conditions and against References T ©T LI mel * Acidic pH had a negative effect on the activity of other fluoroquinolones and tobramycin.
infection relevant growth forms in combination with the high dosing Time Kill of S NRS384 determined und bic conditions at pH 7.2 * Tobramycin also exhibited reduced activity under anaerobic conditions (compared to aerobic) against
potential predicted from its safety profile [6, 7, 8], suggest finafloxacin will (6] Stubbings et al. 2010. Antimicrobial Agents and C} 1py In submission. me Kl of % qureus etermined under anacrobic conditions at - most species tested. In general, the activities of ciprofloxacin, levofloxacin and moxifloxacin were
offer improved properties over currently marketed fluoroquinolones ) Kresken et al. 2008. 48" ICAAC / 46" IDSA Washington DC. Poster F1-2037. i i i i : : .
@) Goh et al. 2008. 48" ICAAC / 46™ IDSA Washington DC. Poster F1-2042. . . unaffected by oxygen with several exceptions e.g. Klebsiella spp. and Enterobacter spp.
(4) Endermann et al. 2008. 48" ICAAC / 46™ IDSA Washington DC. Poster F1-2044. fik i w0 e X . L y . - .
(s) Endermann et al. 2008. 48" ICAAC / 46 IDSA Washington DC. Poster F1-2045. i L oma ] bl * These data suggest that finafloxacin could exhibit greater antibacterial and bactericidal activity at
(6) Schmuck et al. 2008. 48" ICAAC / 46 IDSA Washington DC. Poster F1-2047. B foamet 8 ] _baao infection sites with low pH or oxygen availability, than would be predicted from its MIC (at pH 7.2);
) Patel et al. 2010. Antimicrobial Agents and C| In issi 2 e e e . . e .
® Moony et al. 2010, 50" ICAAC. Poster AL-685. B et e whereas other fluoroquinolones and tobramycin could exhibit worse than expected activities.
el et




