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The presentation of illness and the overall outcome can differ depending

CONCLUSIONS

RESULTS e Rifaximin was most active against Vibrio spp. isolates (MICs, 0.5

AMENDED ABSTRACT

upon the causative agent. For example, isolates of E. coli associated with ug/ml) but less so against Aeromonas spp., P. shigelloides (4 to
Eackgrounq: Ulifloxacin (QLI; active mgtgbolite .of prodru.g prulifloxacin) gastroenteritis can cause diverse symptoms and disease processes e Ulifloxacin was highly active against all tested Enterobacteriaceae 8 pug/mi) .an(?.l Campy/obacter spp. (32 pg/ml);. against §ubgrqups o Ulifloxacin was the most active of all orally administered
IS a flluoroq.w.n.olone.(FQ) with broad actI|V|ty aggunst enteric anq non- dependmg upon the. toxins producled c?r the invasive Chargcterlstlcs of isolates (MICs,, <0.008 pg/ml; MICg,, <0.03 pg/ml; see Table 1). of E. coli, ulifloxacin was 2048-fold more active than rifaximin antimicrobial agents tested, and exhibited a spectrum of
enterlc.bacnll mcludlng enteropathogenlc species. A long half-life, the offending organism. Enterotoxigenic, enteropathogenic, While elevated ulifloxacin MIC values (>2 pg/ml) were observed (MICg, 0.008 versus 16 pg/mi). activity against this global collection of gastroenteritis
recognized satety profile and tissue penetration, make ULl an excellent enteroaggregative and shiga toxin-producing (enterohemorrhagic) strains for rare strains of E. coli, 97.0% of E. coli isolates and all Salmonella - - -
choice for urinary tract infections and bacterial gastroenteritis. We tested - - - - ’ ' ' ' i pathogens most similar to that of ciprofloxacin, but was two-
Y J ' of E. coli can cause uncomplicated diarrheagenic symptoms (watery stool) spp., Shigella spp. and Yersinia spp. were susceptible to ulifloxacin. Doxycycline was most active against Yersinia spp., Aeromonas
ULI for activity against 8 pathogen groups known to cause traveler’s PP-, SNIg PP PP P : : A 0 - to four-fold more potent than that agent.
diarrhea (TD) or more serious problems such as hemolytic-uremic syndrome, malnutrition spp., P. shigelloides and Vibrio spp. (>95% susceptible) and
' and life-threatening extra-intestinal infection. Campylobacter spp., Vibrio e (Ciprofloxacin and ulifloxacin displayed similar spectrums of activity least active against other Enterobacteriaceae (34.7 to 82.2%). . Rare. ulifloxacin-resistant strains of Aeromonas s and E
Methods: 582 gastroenteritis strains from global surveillance studies spp., Salmonella spp. and Shigella spp. are well known pathogens against all species tested, but ciprofloxacin generally remained | | | | p U dentifiad. h e MIC I orth PP. o
were susceptibility tested against ULI, ciprofloxacin (CIP), rifaximin (RXM), associated with bacillary dysentery causing significant morbidity and two- to four-fold less potent (MICy values, 0.016 to 0.12 pg/mi * While fluoroquinolone and doxycycline resistance were detected colfwere laentiried, however the o0 VAIUES TOF tNESE SPeCIGS
ampicillin (AMP) and trimethoprim/sulfamethoxazole (SXT) using the CLSI mortality worldwide. Y. enterocolitica, P. shigelloides, Aeromonas spp. versus 0.008 to 0.03 pg/ml, respectively). among Qampylopacter spp. (14.7 to 16.5-5% and 33.9%, | were acceptably low a.t 0.06 anad O.-OOS g/ ml, respectively;
broth microdilution method (see Table). E. coli (EC) types included EHEC are less common causes of gastroenteritis but can also cause serious respectively), all isolates were susceptible to erythromycin. Campylobacter spp. displayed a higher resistance rate to
(21), EPEC (20), ETEC (20), EaggEC (19) and bloodstream isolates (20). invasive disease. e Among Aeromonas spp., P. shigelloides and Vibrio spp., TP —— S ———— ulifloxacin (14.7% of isolates at >2 pg/ml), similar to that
T : : ; ; dbile <. N VITro activity OT ullfioXacin ana comparator antimiCrooial agents : : :
susceptibility to ulifloxacin was >98.0%, with slightly lower potency . . . , observed with ciprofloxacin.
. . tested against 234 strains of other enteric gram-negative pathogens.
MICsgo (Hg/ml) Ulifloxacin (AF3013; NM394) is the resulting active metabolite of prulifloxacin (MICg, 0.03-0.06 pg/ml) compared to the enteric bacilli (Table 2).
Organism (no. tested) ULI CIP RXM AMP SXT following oral administration and intestinal absorption. This fluoroquinolone _ — _ . - MIC (pg/mi) 7 category® o Isolates of E. coli, Aeromonas spp., Salmonella spp., Shigella
E coli (EC 100) 0.008 0.016 16 >256 >B64 has potent in vitro aCtiVity againSt Gram—negative pathogens and maintains fable 1. ::gs\;:lé':aagc:l\:;i/ glglIllllgl);?glsnoingn?tgggzgatlilraizgr:ICrObIaI agents Bac.terial SPeCieS (no.)/ | | SPP., and Yersinia SPP. d|Sp|ay|ng resistance to nalidixic acid
Aeromonas spp. (AER; 101) 006 0.06 g S256 g high concentrations within the gastrointestinal tract. The design of this ' Antimicrobial agent b 20% 90%  Range Susceptible Resistant and susceptibility to ciprofloxacin is a worrisome finding,
Campylobacter spp. (CPY; 109) >2 >2 32 32 8 study was to profile and assess the activity of ulifloxacin and other orally | | MIC (pg/mi) 7o category” Aeﬁﬂﬁiﬁiiiﬁpp' (101) 1004 006 00050 08 o - being indicative of first-step mutations in the quinolone-
Salmonella spp. (SAL; 101) 0.03 012 16 >256 <0.5 administered antimicrobial agents tested against a global collection of ﬁﬁtgﬁgﬁ’ji; r(]rt‘o')/ 50% 90%  Range  Susceptible Resistant Ciprofloxacin 0.004 006 <0.001-52 98.0 50 resistance-determining region (QRDR).
Shigella spp. (SHI; 101) 0.008 0.016 16 >256 >64 the eight major pathogen groups that are among known causes of bacterial E. coli (100)° Nalidixic acid <8 >32 <8->32 81.2 18.8
Yersinia spp. (YER; 46) 0.016 0.03 8 32 2 astroenteritis and traveler’s diarrhea. Ulifloxacin 0.008 0.008 0.004->2 97.0 3.0 Rifaximin 4 8 0.5-16 - : - - - - - L
Vibrio spp. (VIB: 20) 003 006 1 3 <0.5 J Giprofloxacin 0.008 0016 0.004-29 97 0 3.0 Ampicillin >256  >256  0.25->256 1.0 98.0 ¢ U.Ilflc.».(acm, thg gctlve rnetabohte of prullfloxamr.\, displays
| _ Nalidixic acid <8 <8 <8->32 95.0 5.0 Doxycycline 0.5 1 =0.12-4 100.0 0.0 significant activity against the most commonly isolated
ULI was highly active against all isolates and species tested (MICs,, <0.03 MATERIALS AND METHODS Eifax'in'”'r] 2 226 14_:2326 65_300 37_ 0 [rmemoprmsiameoxazole =09 8 e > o gastroenteritis-producing bacterial pathogens, warranting
50, =U. mpicillin > -> : : : : _ _ _ o _ _ _
ug/ml; MICe, <0.06 ug/ml) except for CPY (MICso, 0.03 pg/ml; MICa, >2 Doxycycline > 16 0.25-32 76.0 16.0 g 'eﬁl’;fgf:jf] shigelloides (4) 0004 - 00040008  100.0 00 further consideration for this clinical indication.
ug/ml). CIP displayed a similar spectrum of activity to ULI against all Isolates were collected from medical centers worldwide (total; North Trimethoprim/sulfamethoxazole  <0.5  >64  <0.5->64 750 2.0 Ciprofloxacin 0.004 -  0.002-0.008 100.0 0.0
species tested, but exhibited 2- to 4-fold less activity (MICq, range, 0.016 America/Europe/Latin America) as follows: Aeromonas spp. (101; Sﬂﬁ%‘(’)’;’(‘;ﬁ?ﬂ“’p' 101) 0008 003 000501 000 0 Nalidixic acid <8 - <8 100.0 0.0
to 0.12 versus 0.008 to 0.03 pg/ml, respectively). Elevated ULI MIC results 38/45/18), Campylobacter spp. (109; 45/64/0), Salmonella spp. (101; Ciprofloxacin 0.006  0.12 0.004-0.25 100.0 0.0 E'fax.'rq;-n 684 _ 64 iza o_o 10;) 0 SELECTED REFERENCES
(>4 pg/ml) were seen for rare AER, CPY, and EC; conversely, all SAL : _ . _ Nalidixic acid <8 530 <8-530 84 9 158 mpicillin - - | |
SHI YER. and VIB e b 0 ’12 ) I L h_’ - t', 46/41/14), Shigella spp. (101; 35/33/33), Yersinia spp. (46; 6/39/1), Rifaximin 3 16 o564 i i Doxycycline <012 - <0.12-0.25 100.0 0.0
: , aln were INnipbitea By suU. 12 Jg/mi. was nig .y active Escherichia coli (1 00: 40/34/1 6), Vibrio spp. (20; 18/2/0), p shigelloides Ampicillin 1 <256 <0.12->256 77 0 29 8 Trimethoprim/sulfamethoxazole  <0.5 - <0.5-1 100.0 0.0 1. Clinical and Laboratory Standards Institute. (2006). M7-A7,
against all targeted subgroups of EC, and was 2-fold more active than , Doxycycline 2 32 0.5-64 82.2 13.9 Vibrio spp. (20)° TAY i : T :
CIP (MICqo, 0.008 versus 0.016 pg/ml): only 3% of strains would be (four; all NA). Footnotes for Table 1 and Table 2 list the number of Trimethoprim/sulfamethoxazole ~ <05 <05  <0.5->64 91 1 8.9 U”ﬂOF:(F;'C . 1016 003 0.005-0.03 000 00 Methods for O'I/U.tIOI”I antimicrobial susceptibility tests fo.r.bacter/a
considered resistant using current CLSI ciprofloxacin breakpoints (one tested species within each of the listed pathogen groups. Shigella spp. (101)° Ciprofloxacin 0.016 0.06 <0.001-0.06 i - that grow aerobically; approved standard - seventh edition.
Ulifloxacin 0.004 0.008 0.002-0.12 100.0 0.0 Nalidixi id 8 8 8-16 _ _ Wa ne, PA: CLSI.
- and two bloodsiream EE) vibrofioxacin pO8 D76 DOAA0-S e o R;;X‘Df:?”am 55 §1 525'8 - ) 2 Clin)gcal and Laboratory Standards Institute. (2006). M45-A
Isolates were tested in cation-adjusted Mueller-Hinton broth (CAMHB) Nalidixic acid <8 <8  <B8->32 97.0 3.0 Ampicilin 5 o 005 16 90.0 0.0 - ofs otdhnda A1 - VoA
Conc;lgsmnz:JPresen(cJIyL Iapprcfc\r/]ed fortclmitcaltus%et r|]n ce:calln ELtj;OFean t using broth microdilution reference methods recommended by the Eg]a;gm; 128 >; 26 0-2%'_1:;56 0.6 c0.4 Doxycycline <0.12 <0.12 <0.12-0.25 100.0 0.0 Me.thods for an.t/m/crob/al d/lu.t/c.m and d/sk. susceptibility testing
countries and Japan, was the most potent ot the antimicrobial agents Clinical and Laboratory Standards Institute (CLSI; M7-A7 [20086]). Doxycycline 16 35 0.25-64 347 5o 5 Trimethoprim/sulfamethoxazole <05  <0.5 <0.5-1 100.0 0.0 of./n.frequently Isolated or fastidious bac.:ter/a. Wayne, PA: CLSI.
tested against TD pathogens in this study. C lobacter ‘e also tested using broth microdilution Trimethoprim/sulfamethoxazole >64 >64  <0.5->64 32.7 67.3 Campylobacter spp. (109)° 3. Clinical and Laboratory Standards Institute. (2007). M7100-S177,
CAMHB supplemented with 3-59% lysed horse blood using inoculum | "titeiacs oo oot oomorz o oo Performance standards for antimicrobial susceptbilty testing
-0 70 ifloxacin . : .008-0. . . iprofloxacin . > .008-> . . : :
- - ] e 17th informational supplement. Wayne, PA: CLSI.
- - - . - Ciprofloxacin 0.016  0.03 0.008-0.25 100.0 0.0 Nalidixic acid <8 532 <8->32 - - ’

INTRODUGCTION an.d |r.10ubat|on reco.rn.rr.1endat|ons by the CLSI M45-A (2006). Interpretive Nalidixic acia =8 =8 =6->32 93.5 6.5 Rifaximin 32 32 16-64 : - 4. Montanari MP, Mingoia M, Varaldo PE (2001). In vitro antibacterial
PSRRI criteria for SUSCGpthH.Ity were those of.the (.3L§I (M100-517 [2007] E;Laggﬂ;; 342 382 §O.11_21—61328 o e 01 3 Ampicillin - 2 32 0.25-128 ; ; activities of AF 3013, the active metabolite of prulifloxacin, against
include E. coli, Salmonella spFZ) Sh?ge//a spp., Yersinia sp?p Vibrio spp and Ms5-A [2006]). Ulifloxacin breakpoint criteria are those suggested Doxycycline 1 2 <012-16 957 4.3 [E)rg’)t(gsg?’:;” O 500'1026_'322 1509060 v nosocomial and community Italian isolates. Antimicrob Agents

: ; T L L y by Montanari (2005). Quality control (QC) strains utilized E. coli ATCC Trimethoprim/sulfamethoxazole <0.5 2 <0.5-8 93.5 6.5 Trimethoor Iy A ' ' Ch : _
S| ] ] a ercent susceptible and resistant were based on criteria -317; 7). Ulifloxacin susceptibility was based on ml = susceptible prlm/sulfamethoxazole 2 8 SO5_32 ) ) emOther 45 361 6 3622
Campy/ObaCter Spp, Aeromonas.spp. and P/eISIoanaS Shlge”OIdeS : 25922 P. ael’ugansa ATCC 27853 and C. /ejunl ATCC 33560 A” QC | 2Ppg/ml=intefm::jiatedand4pg/ml=r23ist:nt [|\C/|>|<;l’?’fIanalri etg\ﬂjggé}- S0 PR paseon Tromi= e a. Percent susceptible and resistant were based on CLSI criteria (M100-S17 [2007] and M45-A [2006]). Ulifloxacin susceptibility was based 5 Montanan MP Ferrante |_ T|I| E COChett| I ROSS| V VaraldO PE
Although the most common manifestation of gastrointestinal infection is ’ . . e —_— " traing), entorotoxigenic £ coll ETEG; 20 siraing) and 50 isclates of mvasive (loodstream) isolatea of E. ool o on 1 g/ml = susceptible, 2 ug/mi = intermediate and 4 g/l = resitant [Montanari ot al, 2005]. | » L A o .
diarrhea’ Serlous and invaSive InfeCthnS related to these baCterlal SpeC|eS reSUItS for the teSted agents (ClprOfloxaCIH’ nalIdIXIC aCId, ampICI”In, g [nT:lzgcjj:tzt.)Iifxgi?mtﬁs;pggtsi::ﬁg,s. enteritidis (30 strains), S. typhi (20 strains), S. paratyphi (10 Stre;ins) .S. choleraesuis (four strains) : I'n:|:geeds:tﬁglg;‘cggil:gigii:‘irilr?;);i: cevC BN SEnS, A sobra e st e A veren Hhvee tare: (2005) Interpretlve Crlterla for dISk dlfoSIon Susceptlblllty teStlng
can occur, particularly among the young, elderly and immunocompromised erythromycin, doxycycline and trimethoprim/sulfamethoxazole) were S. newport (iree stains), S v;rcgo;v’ahre,e(;gains) onds, hegeiggrg (one stran) ’d o (12 st | | i o e e e/anaemoyticus (Slgnt sivains) 1 aiginaiicus (o strains), 1 fuvials (o strains), ¥ winficus e of ulifloxacin, the active metabolite of prulifloxacin. J Chemother
e. Included: S. sonnei (45 strains), S. flexneri (26 strains), S. boydii (18 strains) and S. dysenteriae (12 strains). /1DI10 Spp. {one strain). o |
patient populations. found to be in range (CLSI; M100-S17 [2007] or M45-A [2006]). . Included: Y enterocolitica (44 strains) and Y. pseudotuberculosis (two strains). o [elEees 6 A i) e € el (e SiElis) 17- 138-142.
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