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NXL-104 (NXL) is a non-f-lactam B-lactamase inhibitor
with promising activity against class A, C, and some D
B-lactamases. pB-lactamase enzymes are inactivated very

Table 1. Frequency Distributions of Ceftazidime/NXL-104 When Tested Against Gram-Negative Isolates
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Collected in US and European Medical Centers During 2009
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Background: NXL-104 (NXL) is a novel non-B-lactam efficiently by NXL, with low IC,, (concentration resulting in 50% Antimicrobial agent e o ASTECeBHEll e S ASTIECSBHBIIE e S ASTSCRBEBIIH
B-lactamase (BL) inhibitor of Ambler class A, C, and some D it - G N . > Susceptibility O Al Dt Ay

) ! Ay b, dll inhibition) values and low turnover numbers. NXL protects Organism group (no. tested)® Cumulative % of strains inhibited at MIC (ug/mL): 50%  90% CLSF __EUCAST 50%  90% CLSF _EUCAST 50%  90% CLSF  EUCAST
enzymes. Ceftazidime (CAZ) combined with NXL is currently B-lactams from hydrolysis by a variety of enzymes. 003 006 042 0.25 0.5 1 2 4 8 16 32 232 Proteus mirabilis (234)
being evaluated in clinical trials for the treatment of serious . N o _ Escherichia coli (2,170) 7 324 824 954 995 99.9 100.0 Ceftazidime/NXL-104° 006 012 1000 100.0 006 012 1000 100.0 006 012 1000 100.0
hospital infections, including those caused by antimicrobial- In this study, we evaluated the activity of ceftazidime combined K/egfiglll_apsh;;o(?,q%g%) ?g ]gg g;g 22? gg§ ggg 1909050 998 999 999 1000° gg?ﬁ;ﬁ?e <%0162 30-1122 1%8630 1%86% <060162 015 gg; gg? 360162 g;g g;g 3;‘;,
resistant (R) Gram-negative (GN) pathogens. with NXL (CAZ/NXL) against a large collection of contemporary ESBL phenotype (204) 2.0 25 17.7 35.8 66.2 85.8 971 99.0 995 995 100.0° Meropenem <012 <012 100.0 100.0 <012 <012 100.0  100.0 <012 <0.12 100.0  100.0
) ; il : ; ; Decreased carbapenem-S (62)° 65 8.1 145 258 54.8 726 919 96.8 98.4 98.4 100.0° Piperacillin/tazobactam <05 1 1000 100.0 <05 1 1000  100.0 <05 1 1000 100.0
S O N O (e DICTI (el ICI TS ﬁ;aSSTgﬁgvguignlgaélﬁionlatggggcovered i1 hospitals locatedn e ((ﬂsg)) o5 o7 VE %38 &5 574 %68 575 o9 75 79 ]88'82 S eaamenca o 1% o0 025 100.0 97.5 006 012 1000 100.0 006 025 100.0 99.1
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susceptibility (S) tested by CLSI broth microdilution methods P o Serratia spp. (272) 0.0 26 38.2 794 934 96.3 985 996 100.0 Ceftazidime 012 8 87.5 825 0.12 8 88.4 76.8 012 8 88.1 789
against 5990 GN isolates cultured from 55 medical centers in Proteus mirabilis (234) 19.2 86.3 98.7 100.0 Cefepime <0.12 <0.12 100.0 97.5 <0.12 0.25 98.6 97.1 <0.12 0.25 99.1 97.2
9 - ; . . Indole-positive Proteae (109) 11.0 67.9 88.1 954 97.2 99.1 100.0 Meropenem <012 =012 1000  100.0 <012 025 1000 100.0 <012 <012 1000  100.0
the USA (27) and Europe (EU; 28) in 2009. The collection Material And Methods Citrobacter spp. (120) 038 20.0 58.3 85.0 95.8 98.3 100.0 Piperacillin/tazobactam <05 2 975 975 <05 2 98.6 97.1 05 2 98.2 97.2
included: Escherichia coli (2170; 11.8% ESBL phenotype), ﬁgg%%?n?spée(?ggymosa (952) 50 5% oy 7 Ry 17.2 68.6 83.7 934 9.3 98.4 100.0 sa’mggf?ggigi‘?ﬁé/(rﬁi)l.-1o4b 025 05 1000  100.0 025 05 1000 100.0 025 05 1000 100.0
dcreased S o carbapenems), Pseudomonas aoginosa | Cooicialisolates: A ofal of 5,090 nom-duplicate conseculive | achatieiaie I A A Wh A% e WS 4% on WD W on e
i . . . . cinetobacter spp. . . . K . . X . . . . . efepime <0. <0. X . <0. . X . <0. . . .
decre.ased. Sto Sar.ba.penems), Pseudomonas aeruginosa ) Gram-negative strains were collected during 2009 from medical Imipenem-R (149)¢ 0.0 0.0 0.0 0.7 0.7 0.7 0.7 1.3 12.8 322 58.4 100.0 Meropenem <012 <0.12 100.0 100.0 <012 <012 100.0 100.0 <012 <0.12 100.0 100.0
(PSA; 952; 24.6% imipenem [IMI]-R), Enterobacter spp. (ESP; centers located in the USA (27 sites) and Europe (28 sites) — . _ — Piperacillin/tazobactam 2 4 1000 100.0 4 8 1000 100.0 4 8 1000 100.0
618; 23.4% CAZ-R), Acinetobacter spp. (ASP; 311; 47.9% IMI-R) These isolates were collected from bloodstream respirator)-/ tract, b, Detnet s MICS3 pojmL o Imibram andar meropancn S Aebording to docurmant 1008200 P s 5a9%2)
)& ) ; g Ol &t/ ) , , . Defined as MIC 22 ug/mL to imipenem and/or meropenem. - According to documen -520-U. Ceftazidime/NXL-104° 2 8 96.8 96.8 2 8 90.0 90.0 2 8 93.4 93.4
Serratia spp. (272), Proteus mirabilis (234), Citrobacter spp ; ; . ; : . Ceftazidi 2 32 84.5 84.8 4 >32 72.8 728 2 32 78.6 78.6
: 0 0 : or skin and soft tissue infections according to defined protocols. erazicime : : : : i :
i e Cefepime 2 16 84.5 84.5 4 >16 71.9 71.9 4 16 78.1 78.1
(120), Indole-positive Proteae (109), and Salmonelia spp (48). Only clinically significant isolates were included in the study (1 per lg!eropelrrlser?t bact 0{35 24 g;-g gg-g ; >684 ;?g g;-g 055 >6§1 gg-g ;gg
. . ) . . R . K e K ) . . . . . . . iperacillin/tazobactam > . . > . . > X .
Results: CAZ/NXL was highly active against all patient episode). Species identification was confirmed by standard Table 2. Activity of Ceftazidime/NXL-104 and Comparator Agents Tested Against 5,990 Gram-Negative Clinical Imipenem-resistant (234)

Sl Tl SO (D)l e B Tl o (0 biochemical tests and/or use of the Vitek Systems (bioMérieux; Isolates Collected in US and European Medical Centers During 2009 Ceftazidime 10 8 5 259 87 3 5 10 408 ) i 153
0.06-0.25 pg/mL and MIC, of 0.5—1 pg/mL (main species Hazelwood, MO, USA), as necessary. Cefepi 8 >16 50.0 50.0 16 >16 355 355 16 >16 406 40.6
5 5 90 5 s s y . pime . . . . . .
listed in Table). ESBL phenotype and CAZ-R were more - ) Meropenem 8 >8 341 134 >8 >8 211 4.6 8 >8 25.6 12
f t ENT f the EU d with the USA. but Susceptibility testing: Isolates were susceptlblhty tested by a Organism (no. tested)/ USA EUROPE OVERALL _ Piperacillin/tazobactam 32 >64 64.6 41.5 64 >64 58.6 31.6 64 >64 60.7 35.0

MG EleI, el WIS S EElerEIe] Wil U o o oy Antimicrobial agent MiC % Susceptibilit MiC % Susceptibilit miC % Susceptibili Acinetobacter spp. (311)
i i i reference broth microdilution procedure (Clinical Laboratol ° pHbility ° pHibility g [Elalisy Ceftazidime/NXL-104 32 >32 30.5 - 16 >32 30.6 - 16 >32 30.6 =
CAZ/NXL was equally active against ENT from both regions
. . . . . . . 9 0, ja 0, 0 a 0, 0, a idi _ _ _
KSP with decreased S to carbapenems (5.0-5.9% resistance) Standard Institute [CLSI])," using validated microdilution panels — % S0% CLSIT EUCRST % 0% CLSR EUCAST Sk S0%  CLSF EUCAST Cotonme'® e 255 - ST INeT 52 - % 0 -
% inhibi ug/n f d by TREK Di ics (Cleveland, OH, USA B o xt o Meroponem 2 -8 627 568 8 8 456 409 4 8 521 469
were S to CAZ/NXL (96.8% inhibited at <4 pg/mL). NXL manufactured by iagnostics (Cleveland, OH, ). Ceftazidime/NXL-104° 012 025 100.0 99.9 012 025 1000  99.9 012 025 100.0 99.9 Piporacilintazobactam G o 250 o 64 w6 229 > S84 64 357 o
improved CAZ activity against PSA and CAZ/NXL inhibited Susceptibility testing results were interpreted according to CLSI Seftaiaime & s B4 %00 2 2 B2 12 2= 2 oy s Imipenem-resistant (149) ' ' '
. . . . . =U. - - . =u. - d =Y. . - idi d
>50% of IMI-R PSA at MIC of <4 pg/mL. All B-lactams tested criteria.? Escherichia coli ATCC 25922 and Pseudomonas Meropenem €012 <012 999 99.9 012 <012 998 999 €012 <012 998 999 Seftazidime/NXL-104 e e 65 - 2 = o - 2 el -
had limited activity against ASP. aeruginosa ATCC 27853 were concurrently tested for quality ESL o e 2 8 94.0 912 2 16 o1 87.8 2 16 924 893 Cefepime >16 16 47 - >16 >16 47 - >16 >16 47 -
assurance; all results were in the published ranges. ge][tazigime/N><L-104b 01.%5 0352 13010.50 1100090 0.;2 %g 14090f 9895 °'§2 %éa 1 f3o.oo 999;‘6 m‘;reorgimmazobamam :684 :6‘1 gg 0.0 :6*1 :684 1-8 0.9 :684 :& ]g 07
Cumulative % inhibited at CAZ/NXL MIC (ug/mL) of: eftazidime > : - - - : - . :
umulative % inhibited at CAZ/ (bg/mL) o . ) . . Cefepime 8 >16 533 228 8 >16 54.3 20.7 8 >16 53.9 215 a. According to document M100-520-U2
Organism (no. tested)  <0.06 0.2 025 05 1 2 4 8 E. coli and Klebsiella spp. isolates for which the MICs of Meropenem <012 <0.12 98.9 98.9 <012 <0.12 99.4 100.0 <012 <0.12 99.2 99.6 b. Breakpoints for ceftazidime/NXL-104 were those for ceftazidime versus Enterobacteriaceae according to CLSI, 2010 (<4 pg/mL susceptible [S], 8 ug/mL intermediate [1], 216 ug/mL
; _ _ riaxon zidim r aztreonam were =2 mL wer Piperacillin/tazobactam 8 64 72.8 55.4 8 >64 66.5 50.6 8 >64 68.8 52.3 resistant [R]) and EUCAST, 2010 (<1 pg/mL S, 2 pg/mL |, 24 pg/mL R).
(= Eell (@) e Gae Gan B9 G 0 ceft a one, ceftazidime, or azt ec_>_ a ere “g/ .e € Klebsiella spp. (1,156) c. Breakpoints for ceftazidime/NXL104 were those for ceftazidime versus Pseudomonas spp. according to CLSI, 2010 (<8 pg/mL S, 16 ug/mL |, 232 pg/mL R) and EUCAST, 2010
ESBL phenotype (256) 106 51.6 809 965 996 1000 - - considered to be phenotype-positive for ESBL production.? Ceftazidime/NXL-104> 012 05 99.7 98.1 012 05 99.8 96.4 012 05 99.8 97.4 (<8 pg/mL S and =16 ug/mL R).
Klebsiella spp. (1156) 175 656 841 937 974 994 998 999 gegta;idime 0(51122 126 ggi gg; 002152 >?§ gig 5(5)§ 0(_51122 :15% ggg ggg d. Breakpoints for ceftazidime/NXL104 were those for ceftazidime versus Acinetobacter spp. according to CLSI, 2010 (<8 pug/mL S, 16 pg/mL I, 232 ug/mL R).
<0. . <0. > . . <0. . .
ESBLphenciype (204) 25 {77 358 G2 83 90 85 995 “ $E e 2R » Among 618 Enterobacter spp. sirains, 99.5% wers inhibited
Piperacillin/tazobactam 4 32 88.4 826 4 >64 773 733 4 >64 83.8 788 : e - .
cmiEpeEms () 81 W B S8 e GlY e B4 ESBL-producers (204) by CAZ/NXL at <4 pg/mL. Three E. cloacae strains from Conclusions
Enterobacterspp. (618) 5.8 37.7 720 895 964 989 995 995 L o Ceftazidime/NXL-104> 05 2 98.8 85.7 05 2 99.2 85.8 05 2 79.9 725 . !
Coftasidima.R (1(43)) 2y 49 5 2 G B e mo e Al 2,170 E. coli strains were inhibited at <2 ug/mL of Ceftazidime 532 »32 95 7.1 32 32 175 9.2 532 >32 142 83 Spain had CAZ/NXL MIC values 232 pg/mL and carried a AL s st i
. N i H L] -
P, aeruginosa (952) 00 04 07 30 172 686 837 934 CAZ/NXL, and 100% were susceptible by CLSI breakpoint ﬁzﬂ%‘;g“n‘zm oS, 8 ot 99 SRS a2 27 B e 208 metallo-B-lactamase encoding gene (blay,). e iso?ggggsirziledi:erge%;gf ;Call\llelztr}\, ?r?amslacterlerlrrlg -
Imipenem-R (234) 00 04 04 17 94 333 556 782 criteria for ceftazidime alone (Tables 1 and 2). Using the Piperacillin/tazobactam >64  >64 238 19.0 64 >64 25.8 18.3 >64  >64 25.0 18.6 « CAZINXL inhibited 99.6% of the Serratia spp. strains at prc? it strains’ withuvan%us f-lactam regstgnﬁce s
. . . Imipenem non-susceptible (62) -07/0 . a .
3
EUCAST?® breakpoint for ceftazidime (<1 pg/mL susceptible), Ceftazidime/NXL-104° 05 2 97.1 735 05 4 %4 714 05 2 96.8 726 4 ug/mL or lower (Tables 1 and 2); its activity was comparable . - . )
Conclusions: CAZ/NXL was very active against ENT, CAZ/NXL susceptibility rates were 99.9%. Ceftazidime 232 >3 59 59 332 >3 13 143 32 >3 97 o7 . ’ o . o vy SN s el linlisdl eerlns At Ensr
including ESBL, KPC, and AmpC producers. CAZ/NXL was Voramanom % % 59 a8 % B0 &7 I T to that of cefepime and meropenem (>98% susceptible; spp. and metallo-B-lactamase-producing strains.
also active against PSA, including many IMI-R strains, but had * Against E. coli strains displaying the ESBL phenotype, nt Pigefatci”in/taz(ggggtam >64  >64 5.9 59 >64  >64 36 36 >64  >64 48 48 Table 2). e The increase of community and nosocomial infections caused
. . H o, H nterobacter spp. N . 3 X
limited potency against ASP. CAZ/NXL provided the best coverage (100% using Ceftazidime/NXL-104° 025 05 1000 970 025 1 956 988 025 1 995 96.4 « All remaining Enterobacteriaceae species were inhibited at by B-lactamase-producing organisms (often multidrug-resistant)
ceftazidime CLSI breakpoint), followed by meropenem Ceftazidime 025  >32 78.9 74.8 025  >32 70.2 65.1 025  >32 754 70.8 . - reduces antimicrobial therapy options. The use of NXL, a
N . Cefepime <012 2 95.9 85.8 <012 2 9.8 87.4 <012 2 96.3 86.4 <2 ug/mL of CAZ/NXL (Table 1), which demonstrated activity RS ]
(99.2% susceptible; Table 2). Meropenem <012 <0412 97.8 97.8 <012  <0.12 98.4 984 <012 <0.12 98.1 98.1 - . : broad-spectrum B-lactamase inhibitor, in combination with a
’ o similar to that of cefepime and meropenem against Proteus L
) . . X Piperacillin/tazobactam 4 64 82.2 77.3 4 >64 727 68.0 4 64 78.3 735 . " ) N ™ well-known B—Iactam such as ceftazidime may offer a useful
Introduction * Using the 4 ug/mL. ceftazidime breakpoint established by the Ceétafztidi'rge_re/?\iitﬁn1t()(l?3) 0.5 100.0 86.5 0.5 2 95.6 88.4 0.5 2 97.9 87.4 mirabilis, Cifrobacter spp., indole-positive Proteas, and therapeutic’alternative for these infections’in the future
. L eftazidime - . . . . A R . . B . e .
CLSI,2 CAZ/NXL demonstrated the highest susceptibility rate Ceftazidime >32 0.0 0.0 32 >32 0.0 0.0 32 >32 0.0 0.0 Salmonella spp. isolates (100% susceptibility; Table 2).
o . . . among agents tested against Klebsiella spp. (99.8%; Table 2). Cefepime 2 81.1 311 1 16 88.4 53.6 2 >16 84.6 42.0
Bacterial isolates resistant to clinically available B-lactams present a 9ag 9 . . pp ( o7 ) Meropenem <0.12 89.2 89.2 <012 05 94.2 94.2 <012 05 91.6 91.6 ¢ Using the CLSI breakpoint for ceftazidime (<8 ug/mL), 93.4%
hall t ful treat t of seri infecti lact Meropenem was also very active against this species Piperacillin/tazobactam 64 203 9.5 64 >64 13.0 5.8 64 >64 16.8 7.7 ’ ) - ) Ref
cl ad _e?gg 0 gutccess u re:_ mlen 0 serlou? infec '0_ff1_3- B-t a? qm?se- (95.8-96.3% susceptible). Seratiaspp. (272) " 0as 0o ars s os o1 ous s os o5 sos of P, aeruginosa strains were categorized as susceptible to ererences
mediated resistance, in particular, represents a signiticant clinica ) . Ceftazidime 0.25 95.1 945 0.12 1 945 917 025 05 94.9 93.4 CAZINXL (MICsyq, 2 @and 8 pg/mL, respectively). 1 Clinical and Laboratory Standards Insitute (2009). M07-A8. Methods for dilution antimicropial
threat because of the mobile nature of the genes encoding these e Only 2 (0.1%) Klebsiella spp. strains had CAZ/NXL MIC Cefepime <0.12 99.4 95.1 <012 05 100.0 98.2 <012 05 99.6 96.3 + Clinical and Laboratory Standards Institute (2009). MO7-A6. Mothods for dilution antimictobial  a. cLs
. o i ; . Meropenem <0.12 975 975 <012  <0.12 100.0  100.0 <012 =012 985 985 e All B-lactams tested showed limited activity against ScepIBIy 91" V. app i - ayne, A LESL
enzymes. Two Strategles have been used to restore the Utlllty of >4 pg/mL 1 KPC-prOdUCIng K. pneumoniae from the USA Pi illin/tazobact > 982 957 > 32 89.9 84.4 2 8 949 91.2 y ag 2. Clinical and Laboratory Standards Institute (2010). M100-S20-U. Performance standards for antimicrobial
. . B . . B Iperacillin/tazobactam - N - . . B A i t b t dl f imi H t susceptibility testing: 20th informational supplement (June 2010 Update). Wayne, PA: CLSI.
B-lactam compounds: (i) the design/discovery of novel B-lactam (8 ug/mL), and a VIM-1-producing K. pneumoniae from Citrobacter spp. (120) cinetobacter spp., regardiess or imipenem resistance 3. EUCAST (2010). Breakpoint tables for i ion of MICs and zone diameters. Viersion 1.1, April 2010
e - > : Ceftazidime/NXL-104> 0.12 100.0 98.4 012 05 1000 983 012 05 100.0 98.3 : ik % of isolat : - Breakp P : 1 Apri2010.
molecules that are refractory to enzymatic inactivation, and (ii) the Spain (32 pg/mL; Table 1). Both strains showed decreased Cotanime 025 873 257 025 3 80.7 289 025 3 842 Py profile (Table 2). CAZ/NXL inhibited only 30.5% of isolates
inhibition of B-lactamases, thereby allowing the B-lactam to retain ibili Cefepime <0.12 100.0 95.2 <0.12 1 96.5 93.0 <0.12 1 98.3 94.2 at <8 pg/mL (CLSI susceptible breakpoint for ceftazidime; Acknowledgement
target Conce[;trations y 9 B igsgr?gt;bﬂg)//nt](l)_ Cl'aerts)sgst?\/eerrys) (merOpenem MIC values of I\P/I.erope_r;lt‘arz bact S0é12 18080.90 18050.70 50212 S%.212 18(10.20 1708090 S()é12 S%.212 13()6070 18020;50 Table H]g) ( P P This study was supported by AstraZeneca R&D, Macclesfield, UK.
. y . Iperacillin/tazobactam B . . B . . .





