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As with other cephalosporins, ceftaroline is less active against MIC, MBC, and Time-kill Curve Studies Table 1. Results for Gene Expression Experiments Performed - b K 96 24-1318A (CTX-M-15 Ei 6. K 26 42073 (ol i q
A b StraCt extended-spectrum B-lactamase (ESBL)-producing organisms. To MIC and MBC were determined with and without 10% human serum on 16 Enterobacteriaceae Clinical Isolates to Determine 'gure £o. 1. pneumoniae c4- (CTX-M-15) 'gure c€. 1. pneumoniae (plasmid cured)
expand the spectrum of activity of ceftaroline against ESBLS, its using Clinical and Laboratory Standards Institute (CLSI) procedures. Relative Expression of B-lactamase-encoding Genes. 10.0 10.0
Background: Ceftaroline (CPT), a broad-spectrum cephalosporin utility when combined with NXL104 was investigated. NXL104 has Ceftaroline was tested alone and in combinations with NXL104 at a Mean of normalized 90
- ) . . . . . . . R H t . ' "N —
with gram-positive activity (including anti-MRSA), was tested in demonstrated activity against class A B-lactamases, such as TEM, fixed concgntratlon of 4 pg/mL and at a.2.1 ratio. '(I)'he Iowe;:t. | ot Year isolated Organism Resstance mZéFJ%ZZ‘Z'; 21; . . ——
combination with NXL104 (NXL), a potent inhibitor of AmpC, ESBL SHY, CTX-_M_, and K_P_C enzymes, and class C_ cephalosp(_)r!nases. concentration of t_he tested agent that kllleld >99.9% of the initial FEIEIY 005 Kiebsiella pneumonias KPC2 1 69E.0L
and KPC B-lactamases (BL) against a selected group of The bactericidal activity (by MIC/MBC comparisons and killing inoculum was defined as the MBC end point. 4-221M 2005 Klebsiella pneumoniae KPC-2 1.71E-01
characterized Enterobacteriaceae (ENT) curves) of ceftaroline alone, NXL104 alone, and ceftaroline _ _ - . _ ellad08h] 2001 Rebsiclopueponias e S et _ 4
- - : : " - Time-kill bactericidal activity was performed for ceftaroline/NXL104 02-484M 2005 Klebsiella pneumoniae KPC-2 2.51E-01 E S
combined with NXL104 was tested against critical target organisms. : _ : 62.3665A 2007 Klebsiclla bneumoniae KPC.3 L 79E.01 5 S5
Methods: 6 BL-producing ENT (CMY-2, derepressed AmpC, CTX- on 5 selected strains according to methods described by Moody and o> 7oron o007 Clebeiol Eneumomae e  ie01 S S
M-15, KPC-2 and -3, and a KPC-cured with SHV-27) and 1 wildtype Strains possessing various B-lactamases were selected for elevated Knapp, NCCLS M21-A3, and M26-A. The compounds were tested 129-482A 2007 Klebsiella pneumoniae KPC.3 > SR 3 3
(WT) strain were tested. MIC and MBC were assessed according expression of the genes encoding these enzymes as measured by at 1X, 2X, 4X, 8X MIC and colony counts were performed at T T, 24-1318A 2007 Klebsiella pneumoniae CTX-M-15 4.01E+02 - -
. . . . i i _t1 " i 3-13091A 2007 Klebsiella pneumoniae CTX-M-15 3.85E+02
CLSI g_UIde“neS_ in Mueller-Hinton broth ilO% hur_nan_ serum (HS) .quantltlatlve relal time PCR (qR-:_I PCR) a_ndhcompgred l\NIth an T4’ TS’ and T24' 30-996M 2007 Klebsiella pneumoniae CTX-M-15 5.34E+01
Time kill analysis (TK) used CPT, CPT/NXL combinations (fixed 4 Internal control gene. Additionally, 1 strain harboring blagpc., was 29-1940M 2007 Escherichia col CcMY-2 1.33E+01
ug/mL [CPT/NXL4] and 2:1 ratio) and NXL alone at 1X, 2X, 4X and cured of the plasmid carrying this gene, and parental and cured R I 29-2783M 2006 Escherichia coli CMY-2 1.15E+01
8X the MIC. Expression of BL genes was determined by quantitative strains were compared. esSu tS 292‘_2570;'\" ;ggg ﬁi?;jgiggfi{gggf: De_repgze’j - gﬁizgg . . . .
real-time PCR. Plasmid curing was performed by culturing isolate 82-1065C 2007 Enterobacter cloacae  De-repressed AmpC > 07E401 0 4 8 12 16 20 24 0 4 8 12 16 20 24
with DNA intercalating compounds. M a.t er | al S an d M et h 0 d S « Five clinical isolates were selected based on their highest 30-12871A 2007 Enterobacter cloacae __ De-repressed AmpC 1.01E+02 Time (hrs) Time (hrs)
Results: CPT and NXL MBC results were genera”y elevated with expreSSion levels of B'IaCtamase genesl. as Shown by CIRT'PCR E gg:?;e;xgsaféiitiz?lT/;:Ig;ecr?c:\rlri:glezl:ti?ire%ht;?/r::lc?r?rtlitlji-zation of the target gene in relation to an endogenous reference —&— Control —&- Ceftaroline NXL104 —— 1X MIC CPT/NXL4 == Control =& Ceftaroline NXL104 == 1X MIC CPT/NXL4
MBC/MIC ratios of 2 to 32 among BL-producing strains; while (Table 1). Included was a KPC-2 producing strain (27-908M) and (oyeA) —¥=2X MIC CPT/NXL4 ~ —@=4X MIC CPT/NXL4  —#—8X MIC CPT/NXL4 —¥=2X MIC CPT/NXL4 ~ —@—4X MIC CPT/NXL4 ~ —m—8X MIC CPT/NXL4
. ’ Bacterial Isolates its plasmid-cured derivative (4207J) lacking the KPC-2 - : :
CPT/NXL4 had low MIC values and MBC/MIC ratios at 1 or 2 _ _ _ Table 2. Ceftaroline with and without NXL104 MIC/MBC
(Table). 10% HS did not adversely influence CPT or CPT/NXL MIC Expression of the genes encoding the [f-lactamase was measured in B-lactamase gene. Comparisons and Different Testing Conditions Against 7 Strains i
or MBC values. BL-producing ENT had CPT/NXL4 MIC values at 16 clinical strains (Table 1). 5 strains with the highest gene . MIC and MBC results were generally high for ceftaroline and of Enterobacteriaceae, 6 Producing Broad-Spectrum B-Lactamases. Figure 2c. K. pneumoniae 129-482A (KPC-3) CO NC I usions
<1/4 “g/ml— and MBC/MIC of 1 or 2 (1 Strain)- NXL showed direct expression and a cured strain (4207J) were selected for the NXL104 when tested alone (Table 2) Antimicrobial Agent (ug/mL) 10.0
antlmlc_roblal a_ct|V|ty (MIC, 8-16 pg_/mL) aga_mst WT _and 4 of 6 BL- evaluatlor_1 of_bactenmdal aCt'V_'ty- These were 3 Klebsiella . Ceftaroline MIC results were areatlv decreased in the presence of Ceftaroline/NXL104 00 « MBC and time-kill curve results indicated that NXL104 possesses
producing strains. TK detected rapid bactericidal action of CPT/NXL pneumoniae isolates that carried genes encoding KPC-3, KPC-2, _ g y P Ceftaroline  (fixed 4 pg/mL) (2:1 ratio) NXL104 alone : ~— ?——ag* : L . . .
s ) , : _ e _ _ NXL104 at fixed 4 pg/mL and 2:1 ratio (data not shown): Species Resistance  10% o wide and potent B-lactamase-inhibitory activity against strains
combinations at 22X MIC, with some strains having highest enzyme and CTX-M-15; 1 Escherichia coli carrying blacyy.,; 1 Enterobacter e ) ' (isolate no)  mechanism serum MIC MBC ~ MIC  MBC MIC MBC MIC  MBC 8.0 harbori t hallenai lact h with
expression showin wth at 4-12 h t 1X MIC. KPC- q : _ >512-fold for B-lactamase-producing strains and 8- to 16-fold for ; - - ,// arboring contemporary challenging B-lactamases, each wi
P g regro a ours a . cure cloacae with Stab|y derepressed chromosomal AmpC, and a K. ) ] E. coli CMY-2 256 >2048 0.25/4 0.5/4 2/1 2/1 8 16 70 L\ hiah-| | . f B-lact ) di
strain was killed rapidlv bv CPT at 22X MIC . ) . : the plasmid-cured strain (4207J). (29-1940M) + 256 >2048 0.12/4 0254  1/05 21 6 =198 / igh-level expression of B-lactamase-encoding genes.
pialy by = - pneumoniae cured of the plasmid carrying KPC-2. E. coliATCC £ coacac AmPC 1004 w2048 14 14 4o 4o 6 128 S 6o
e CPT CPTINXL CPTINXL NXL104 25922 was tested for quality control purposes. * The addition of 10% pooled human serum in the media did not (2-77C) + 512 >2048 054 14 a2 a2 16 128 L§L « All 6 tested strains showed rapid killing with no regrowth when
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Eloae AmpC 1024 >2048 14 14 42 42 16 128 evaluated by PCR using primers targeting genes encoding several on E. cloacae (2-77C) expressing high levels of AmpC (129-482A) + 128 >2048 025/ 0254  1/05 211 16 >128 3.0
E- p:gﬁmg::zz CTK>;-CI;/;15 2102488 22832 g-;gz 8-;3: 1§/)i5 1&5 12 >;§8 variants of these genes. All amplicons were sequenced and B-lactamase for 2X, 4X, and 8X MIC experiments (>4 log,, éfgg;ﬂ;)niae KPC-2 - 1024 >2048 14  1/4 412 412 128 >128 2.0 » A secondary finding from this study showed that the addition of
< bneumoniae  KPG> 1024 w2048 14 1a 42wz 128 >1o8 analyzed. CFU/mL killing). At 1X MIC, the killing was slightly slower and L ecn T o human serum (10%) does not compromise B-lactamase-inhibitory
K.pneumoniae KPC-cured 4 4  0.25/4 05/4  1/05  1/05  >128 >128 regrowth was detected at 8 to 12 hours (Figure 2a). 42073) 2 8 o254 054 105 105  >128 128 \ activity of NXL104.
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inhi itory potency against contemporary isolates producing clinically uantification of 3-lac ama§e gengs ranscriptiona _eve S was with ceftaroline/NXL104 at 2X to 8X MIC demonstrated rapid Time (hrs) bined with NXL104 I —— t option f k R
|mp_ortant [_3|—- These results should be used to optimize CPT/NXL evaluated by qRT-PCR on iCycler iQ™5 System (B|0‘_Rad; killing with =5 log,, reduction in CFU/mL (Figure 2b). At 1X MIC, a Figure 2. Time-kill Curves of Ceftaroline/NXL104 at Fixed 4 pg/mL —e— Control —8- Ceftaroline NXL104 —#— 1X MIC CPT/NXL4 com Igeb Wi itid ’.rr][ayt Ee ? res mten. option c&: I.n eICtlonS
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_ _ T CPTNXL4) Concentration Tested for 5 Selected B-Lactamase -
that carry genes encoding KPC, CTX-M, and AmpC
bacterial cultures using RNA Protect Reagent and RNeasy Mini Kit followed by regrowth at 1X MIC. Producing Isolates (2a-2e). : ' '
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- - . : » Ceftaroline at 2:1 ratio showed rapid killing an
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