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Table 1: Activities of NXL104 and other agents Table 2: Activities of NXL104 and other agents
ABSTRACT RESULTS against the B. fragilis group against Gram-negative anaerobes RESULTS (Cont.)
_ - . : MIC (mg/L) ma/
Background: The aC-tl.VltleS of NXL104 alone and Cmelned with Microorganism N Antibacterial agent Range MICngo MICgo Microorganism N Antibacterial agent Range Mlcli/llg:;) MICqg
NXL104 is a new B-lactamase inhibitor that inhibits class A piperacillin (PIP), ceftazidime (CAZ), ceftriaxone (CRO) Bacteroides fragilis 98 RIXth_M_”_ 025-26644 6>464 >224 Prevotella spp. 35 NXL104_ 1556 >64 >64 All anaerobes (Table 4)
and class C enzymes. Its activity was evaluated in| |and the comparator agents against isolates tested are Conmoxiciay <006->64 025 32 Commoniciay e e . o
combination with the 3@ generation cephalosporins| |shown in tables 1 to 4 (MIC Range, MIC., & MICy, g:pgzg:::zﬂazom 0;50-021_222 3625 >1248 g?peraci::?” <%%é>ﬂ28 085 6; NXL104 demonstrated good activity by inhibiting the
ceftazidime (CAZ), and ceftriaxone (CRO), or piperacillin (PIP) | | values). Piperacilin + NXL <04 | €0.06 - 64 2 32 Sooradiin I LTod | 0.06 33 - . B-lactamases produced by strains of the Bacteroides
against 316 anaerobes. It is currently being tested in phase 2 Ceftriaxone 1->128 16 128 Ceftriaxone 1->128 16 128 fragilis group, Prevotella, fusobacteria and clostridia.
.. . . . . Ceftriaxone + NXL104 <0.06 - >64 0.5 8 Ceftriaxone + NXL104 <0.06 - 16 0.25 4 . T
- Ceftazidime 0.5->128 64 >128 Ceftazidime <0.06 - >128 16 >128 )
_cllnlcql trials for the treatment of complicated intra-abdominal Activity of NXL104 alone Cetaziame | 05->128 4 2 i « At concentrations Of.CeftaZ|d|me (4 mg/L) |\|x|_1()4. (4
: _ I = _ r XL =00 mg and metronidazole : mg/L), e triple
infections Triple combination 0.125 - 32/4 2/0.25 8/1 '?r?;t{aezl:?)lm;:alt\llc))(nl_lodf (S)O(.)CE)SG >g/‘.'rZ 2/40.5 j/i /L) ) d . . t d l (O 5 /L) th t I
Methods: The activity of NXL104 alone was poor against Gram- IMe_tronidazo'e sgggg 0125 ; Metronidazole 0.125 - 2 0.5 1 combination inhibited 290 (91.7%) out of 316 strains.
. . . . g crp - mipenem <0. - . mipenem <0. - . . _ . . . .
Minimal inhibitory concentrations (MIC) were determined negative anaerobic bacteria and Clostridium difficile. In Clindamycin <0.06 - >64 0.5 >64 ICIinpdamycin 0651 o T The activities of CAZ, CRO, a_nd PIP in combination W!th
using the agar dilution method (CLSI M11A7). NXL104 or contrast, NXL104 demonstrated some intrinsic activity Other Bacteroides |29 NXL104_ 64 - >64 >64 >64 Fusobacterium spp. | 8 NxLlc_m_”_ 03826»664 NXL104 were enhanced against many of the bacteria.
tazobactam (TZB) were added to the R-lactams at 4ug/mL| |against other Gram-positive anaerobes inhibiting 45 of R B [T ST B e oA <006 0% CAZ/NXL104 MICgys were 8- to 16-fold lower than those
fixed concentration. A triple combination (3C) of NXL104 with 145 strains at 16 mg/L. Clostridium perfringens was the g:pgzgi::::ﬂazo 0-1<205c;6>_1i§ 322 >12;8 g:ggzg::::ﬂazo i%%% -_6;2 of CAZ against Gram-negative anaerobes. The
an 8/1 ratio of CAZ and metronidazole (MTR) was also tested. most susceptible species (MICs 1 - 64 mg/L). Pigeracillin + NXL104 <0.06 - 64 4 16 Piperacillin + NXL104 <0.06 - 16 combination of CAZ/NXL104 with MTR was additive or
results 222:Z§322+NXL104 118 128 126 g:g::igzzwxum PR sytnergisti(_: f;)r IImost strtz)a_ins.tT_he antibiozi:c;\ Zre(s?i;ta;i:/c)e
N/ " " " i Ceftazidime 0.5->128 64 >128 Ceftazidime 0.125 - 32 rates agalnst all anaerobiC stralns were. .[70),
The activities of CAZ, CRO, and PIP in combination with ACtIVIty of NXL104 in combination with ?éﬂfzidimsﬂt\_‘XLlO“ 1/05&26-3;/6; 4/0352 8/>164 ??ﬂf‘Zidimg_”t\_'XLlO“ 0536061}525 CRO (31%), CAZ/NXL104 (15.2%), CRO/NXL104 (5.4%)
: : riple combination* . - . riple combination* <0.06 - . ) . ’ . ’
CN:XE}IS;'(LI‘(’)ireME”ha”CGd ggta'”ig f”;g‘”ly of tt:e E’i‘;"Cte“ai 3-lactams IMe_F;ronidazole 0062 05 1 Metronidazole 0.06-2 and MTR (4.1%). No resistant strains could be observed
=S were 8 to 16-fold lower than those o _ . mipenem S0.03- . mipenem £0.03-0. : . .
CAZ against Gram-negative anaerobes. The combination of Bacteroides fragilis Group (Table 1) Clindamycin <0.06 - >64 >64 >64 - Clindamycin <0.06 - >64 with PIP/TZB, PIP/NXL104, or the trlple combination
CAZ/NXL104 with MTR was additive or synergistic for most All Bacteroides 127 NXL104 2 ->64 >64 >64 All Gram-negatives | 171 NXL104 2 - >64 >64 >64 MTR/CAZ/NXL104.
. .. . moxicillin .06 -> > moxicillin <0.06->6 32 >64
strains. The antibiotic resistance rates against all anaerobic| |With the addition of 4 mg/L NXL104, only 5 strains Commxiday o T o épamogic_:lav <0.06 - 564 0.25 32 _ -
strains were: CAZ (37.7%), CRO (31%), CAZ/NXL104 (3.9%) were resistant to ceftriaxone + NXL104 and i:ﬁiﬁﬂ::lﬂﬂazo 0'152056;-1;2 1(?.5 >1248 i:ﬁiﬁiﬁ::!ﬂﬂazo 520026 ?24218 c1>65 >1428 Evaluation of the combination of
(15.2%), CRO/NXL104 (5.4%), and MTR (4.1%). No resistant| |seventeen (13.3%) to ceftazidime + NXL104, with all Piperacillin + NXL104 <0.06 - 64 4 32 Piperacillin + NXL104 <0.06 - 64 2 32 - i g
strains could be observed with PIP/TZB, PIP/NXL104, or the | |strains inhibited by ceftazidime (32 mg/L) + NXL104 comaxane______SBo2 | = Cefiaxone TR0 | 008 o158 | oo i bl b
triple combination MTR/CAZ/NXL104. 4 ma/L) + metronidazole (4 ma/L). Ceftazidim 0.5->128 128 >128 Ceftazidime <0.06 - >128 32 >128 _ o _

P | (4 mg/L) (4 mg/L) cg_ﬁzzidim:mxum <0.06 - >64 8 64 Ceftazidime + NXL104 | 0.06 - >64 4 64 The Fractional Inhibitory Concentration (FIC) was
Conclusions: No resistance could be detected to metronidazole, Tiple combinaon’ _ 0.25- 32421025 ot Tiple combinaton’ | 0125-328 2005 2 calculated on the basis of the MIC’s for each individual
The triple combination of MTR/CAZ/NXL104 demonstrated piperacillin plus tazobactam, or piperacillin plus NXL104. Imipenem <0.03 - 8 0.25 2 imipenem _ o088 0.125 2 strain and cannot reflect the results that could be
potent antibacterial activity against anaerobes representing| | Twenty-two strains (14.2%) were resistant to amoxicillin e e — — - — ' obtained using a checkerboard method.
most clinical species; it appears appropriate for the treatment ' ' - ' ' . .

: Pe - APPS b o N cla\{ulamc . a_md (co-amoxiclav)  but rgmamed Table 3: Activities of NXL104 and other agents Table 4: Activities of NXL104 and other agents Nevertheless, the combination of metronidazole with
of pOIymlcrObIaI Infections since CAZ/NXL104 exhibits potent Suscep‘“b'e to Imipenem and 35.4% were resistant to ] . ; o ’ o a
activity against B-lactamase producing Enterobacteriaceae. clindamycin ’ against Clostridia against anaerobes CeftaZIdlm_e plus NXLlQ4 was additive or synergistic for
' MIC (ma’D) MIC (ma/L) most strains. Antagonism could be detected for some
INTRODUCTION Other G . b Table 2 gﬂicrOOfrganism st ’*E“xbf‘f;i”a' agent Ra;ge _ M'fso M:;ZQO Microorganism N Jnibacterial agent Range MICso MICso strains of clostridia when the MIC of metronidazole was
er Gram-negative anaerobes (Table 2) PETREEE Amoxicillin <0.06 - 4 <0.06 0.5 naerohee " Rmoricli <006 16 035 5 one dilution lower than in the triple combination
] ] ] .. ] . CoAmoxiclav <0.06 - >64 <0.06 0.5 moxiclav <0.06 - 2 0.125 2
The aim of this study was to determine the antimicrobial| |As 76.4% of the strains of Prevotella produced a piperacillin €006-16  0.125 4 Simoraailn €0.06->128 05 2 |
aCtiVity of a new B_Iactamase inhibitor NXL104 against a R-lactamase and were resistant to amOX|C|”|n’ most were P?perac?llin+tazo <0.06 - 4 <0.06 2 Piperacillin+tazo <0.06 - 64 0.25 16 The FIC index values calculated from the MIC5O and
i . . . Piperacillin + NXL104 <0.06 - 2 <0.06 2 Piperacillin + NXL104 <0.06 - 32 0.25 16 MIC | fth t | b t : : th
wide range of anaerobic bacteria from human origin by | |also intermediate or resistant to ceftriaxone and Cefriaxone <0.06 - 16 0.5 2 Ceftriaxone <0.06 - 32 1 64 oo Vailues ot the triple combination In comparison wi
determining the minimal inhibitory concentration (MIC)| |ceftazidime. No resistance could be detected to ot 0.5 5178 o 1128 R e ST 2 those of ceftazidime + NXL104 or metronidazole alone
Values Of this new drug and Comparators against recent piperaCi”in plUS NXL104, CEftriaX()ne plUS NXL104, the Ce_ftazidime_+N_XLlO4 <0.06 - 64 <0.06 32 C(?ftazidime.+N.XL104 <0.06 - >64 2 64 |nd|Cated grOSSIy elther an add|t|Ve effeCt or Synerglsm
clinical isolates. The anti-anaerobic activity of the new| |triple combination and imipenem. The fusobacteria were Vevandazole o2 T o5 i Verondaals e 05 T8 Table 5 shows values based on MICgs.
drug NXL104 was determined as a single antimicrobial | |susceptible to all f-lactams with the exception of appenem 005 | O» 05 UL LR 200316 | 01% 2
agent and further StUdIed In COmblnatlon Wlth elther IimOXIC”I”:] for one B-IaCtamase prOdUCIng C. difficile 41 |INXL104 >64 >64 >64 All anaerobes 316 NXL104 1->64 >64 >64

. I : : : . hecro orum. Amoxicillin 05-4 1 2 Amoxicillin 0.06 - > 64 2 >64
plpergcnlln or a thl_rc_l generat_lon cephalo_sporln P T o - ; Amoxieln e 2 : CONCLUS'ONS
(ceftriaxone and ceftazidime). A triple combination of Piperacillin 8 - 64 16 32 Piperacillin <0.06 - >128 8 >128

. . . . . - Piperacillin + tazo 4-64 16 32 Piperacillin + taz <0.06 - 64 0.5 16
ceftazidime +NXL104 + metronidazole was investigated. | |All Gram-negative anaerobes pperacin + U104 | 132 e > Pipraclin+ 108 500664 : = 5 s (il @ar oo e o
: : : Ceftriaxone 16 - >128 32 128 Ceftriaxone <0.06 - >128 16 >128
MATERIALS AND METHODS The resistance rates against all ~Gram-negative Cotegidme | erom | @ | i Coaine T owems | 5 | i Metronidazole/Ceftazidime/NXL104

anaerobic strains of the antibiotics tested were: Ceftazidime +NXL104 32 - >64 64 64 Cotaaidme TNXLI0d | 20.06 564 A o d d ib -
ceftazidime (50.3%), ceftriaxone (46%), clindamycin Triple combination*  |1/0.125-32/4 | 4/0.5 8/1 Triple combination* S0.06-32/4 | 2/0.25 410.5 emonstrated potent antioacteria

Strains _ oo /! Metronidazole 0.125 - 2 0.25 0.5 Metronidazole <0.06 - >64 0.5 2 = - -

. L _ (29.2%) piperacilin  (27.5%) co-amoxiclav (11.6%), imipenem 2-16 8 8 imipenem 003-16 | 0.125 4 activity against anaerobes representing

The 316 strains were clinical isolates, together with ceftazidime plus NXL104 (11.1%) and ceftriaxone plus Clindamycin <0.06 - >64 8 64 Clindamycin <0.06 - >64 0.5 >64 most clinical species

appropriate reference and control strains (B. fragilis| |NXL104 (2.9%). ofherCosrdla 12 TRLS 2> e o p :

ATCC 25285, B. thetaiotaomicron ATCC 29741, _ _ _ o CoAmoxiclav <0.06 - 2 05 1 Table 5: Fractional Inhibitory Concentration values : T

Eggerthella lenta ATCC 43055 and Clostridium difficile | | NO strains were resistant to piperacillin plus tazobactam, iberadilin + tazo 0,06 - 64 B o for different groups of anaerobic bacteria O Metronldazc_)le/Ceftamd|me/NXL104

ATCC 700057). piperacillin plus NXL104, metronidazole, imipenem or the Piperacillin + NXL104 | 0.25 - 32 2 16 MICag appears appropriate for the treatment of

- . I I I Ceftriaxone <0.06 - 32 8 32 . . . . .

Susceptibility testing triple combination. Coftriaxone +NXL104 | <0.06 - 32 4 32 Ceftazidime/ Triple polymicrobial infections since

Each isolate was tested with an agar dilution method Ceftazidime 025 - >128 128 >128 NXL104 | Metronidazole Combination* FIC? = o

according to approved M11-A7 standards of the CLSI| |Gram-positive anaerobic bacilli ?ﬁ?{“:;‘fﬁﬁiiﬂéﬁ‘” 06205 | omese | a5 o Tadls > : o o Ceftf_iZIdlme_/ NXL104 exhibits potent :

using Brucella blood agar (Difco) with 5% lysed horse| |(Tables 3 and 4) o aeoe e 22 C. perfringens 3 ; 210 25 0.37 activity against -lactamase-producing

blood. _ o Clindamycin <0.06 - >64 1 16 Gram-positive cocci 8 2 2/0.25 0.37 "

A Mast multinoint inoculator was used to deliver inocula| |C: Perfringens was susceptible to all penicillins alone or All anaerobes 64 2 4/0.5 0.31 Enterobacteriaceae.

P . . s~ hilki . . *: NXL104 (4 mg/L) + ceftazidime and metronidazole in a 4/1 ratio
f 105 CEU t combined with a B-lactamase inhibitor. Like clavulanic : : :

OT approx. per Spot. _ #: FIC = Fractional Inhibitory Concentration and is calculated thus:- O The trlple Comb|nat|0n Of

Plates were incubated in an anaerobic chamber (Don acid and tazobactam, NXL104 was able to decrease the _ o _

Whitley) and the minimum inhibitory concentrations MICs of penicillins and cephalosporins. [:] MIC of CTZ/104 in Triple Combination MIC of Metronidazole in Triple Combination MetronldaZOle/CEftaZIdIme/NXLlO4 )

: . + - : :

(MICs) read after 48 hours of incubation at 35°C. For C. difficile, in most cases, clavulanic acid, /u MIC of CTZ/104 alone MIC of Metronidazole alone currently being tested in Phase 2

Whi?n (éiom4bined,/ta20bactam and N>2-104 Ws_re used a]E tazobactam, and NXL104 had no impact when I clinical trials for the treatment of

a TlIXe mg concentration. compination o0 associated with R-lactams. 2 . . . . .

ceftazidime /metronidazole in an 8/1 ratio was added In o N _ compllcated intra-abdominal infections.

combination with NXL104 (4 mg/L fixed concentration) Considering all Gram-positive anaerobes, the 145 strains [

and labelled in this report as triple combination. were all inhibited by coAmoxiclav, piperacillin plus

Breakpoints for anaerobes: CLSI. As no breakpoints tazobactam, piperacillin plus NXL104, ceftriaxone, NXL104 [

were available for ceftazidime, ceftriaxone breakpoints _ceftriaxone plus NXL104, the triple combination and ] d E[ZJS(:] A=

were used. 'mipenem. 3
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