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ABSTRACT Previous studies have also shown that ceftaroline retained excellent * Ceftaroline MBC values (MBCso, 0.12 pg/ml) were generally Figure 1. Results of the kill curve experiments testing ceftaroline (Figure 1a) and ceftriaxone (Figure 1b) against a penicillin-resistant S. pneumoniae
antimicrobial activity against pneumococcal isolates; including penicillin- eight- to 16-fold lower than those for ceftriaxone (MBCso, 2 strain.
Background: Ceftaroline (CFT), formerly PPI-0903M, is a novel N- intermediate (MICg, 0.06 pg/ml), penicillin-resistant (MICg, 0.25 pg/mi) Lg/ml: Table 1) | |
phosphono cephalosporin with potent activity against MRSA and many and MDR (MICg, 0.25 ug/ml) strains. The present study further evaluated ! ' Figure 1a. S. pneumoniae vs. Ceftaroline 004-3058B 2003 Pen R Figure 1b. S. pneumoniae vs. Ceftriaxone 004-3058B 2003 Pen R
other Gram-positive organisms, including penicillin (PEN)-resistant (R) the bactericidal activity of ceftaroline by testing a selected collection 10.0 100
S. pneumoniae (SPN). The bactericidal action of CFT and ceftriaxone of contemporary penicillin-susceptible, -intermediate and -resistant S. e MBC/MIC ratios were similar for both cephalosporins tested 0.0 — N J— .
: : . . - 8.0
(CRO) was e\{aluated against PEN-R and PEN-susceptible (S) pneumoniae strains. (Table 2). Only four strains (5.6%) showed MBC/MIC ratios >32 iz / 7.0 /
PNEeUMOCOCCiI. | o | 7 _ o
MATERIALS AND METHODS for both cephalosporins, three were penicillin-resistant (6.0% S 001 ~+~ Contro LS e
Lo — S 5.0 L
Methods: 72 recent SPN clinical isolates, including 50 PEN-R, 11 PEN- of penicillin-resistant strains tested) and one was penicillin- 3 .0 K\ e g a0 \\\ S Mic
intermediate and 11 PEN-S, had CFT and CRO MIC and MBC values - - SRTTTINE - - B 3.0
’ - : intermediate (9.1% of penicillin-intermediate strains tested). >0
determined by CLSI reference methods. MBCs were assessed by plating Bacterial Isolates: | - | ( P ) . \ N \\
the entire amount of broth (100 pL) from the MIC well and those log; - MIC and MBC tests: A total of 72 recent clinical strains of 5. 1o o —
dilutions above onto appropriate growth media. The lowest concentration pne.umgn/.ae were §valuated, |ncluc_i|rlwg 50 pen|C|IF|n—reS|st.ant, 11 e (Ceftaroline and ceftriaxone showed bactericidal activity by o : - o | E : : e
tha't k|||ed 2999% Of the Starhng test |nocu|um was deﬂned as the MBC p.enICI|.|In-Intermedla.te and 11 penICIllln-Susceptlb|e strains. | tlme-klll curve methOd (redUCthn Of 23 IOg10 CFU/mI Of the Inltlal Time (hrs) Time (hrs)
endpoint. Kill-curve experiments (KC) were performed on 12 strains (10 - Time kill curve experiments were performed on 12 S. pneumoniae , . f . f . .
PEN-R, 2 PEN-S) at 2X, 4X and 8X MIC. Time points included T, T,, Ts, strains, including 10 penicillin-resistant strains (MIC, >2 pg/ml) inoculum) against 11 of 12 strains selected for this experiment
Ts and T».. Cidal activity was defined as a reduction of >3 log:, CFU/m. and two penicillin-susceptible strains (MIC, <0.06 pg/ml) tested at 2X, 4X and 8X MIC (Table 3 and Figure 1). Table 3.  Kill curve kinetic studies for 12 selected organisms when CONCLUSIONS
as controls. These 12 strains were included in the MIC/MBC tested at 4X MIC of ceftaroline and ceftriaxone and monitoring
Results: CFT (MICso0, 0.12/0.25 pg/ml) was 8-fold more potent than CRO - . o . at 2, 4, 8 and 24 hours. e (eftaroline was eight- to 16-fold more potent than ceftriaxone
(MIC 1/2 p(g/mI§O/9(%FT and CP’tl)gde;onstrated bacter::c)zidal activity <2 Sxperiments * Onestrain (064-1198, penicillin-susceptible) showed re-growth and highly bacteri%idal against Contempporary S. pneumoniae
50/90 : ! T : : :
. . - - - CFU/ml at t dicated (h MIC :
told the MIC for 90.3% of tested organisms and 34.4% of strains had a Susceptibility Testing: Isolates were tested for susceptibility by reference at 2X ceftaroline MIC and at 2X and 4X ceftriaxone MIC. This Oraanism/antimicropial 0 ) - Im4e E— 8( ) 2% (g strains
! : ; " _ ] _ rganism/antimicrobia Hg/m )
MBC/MIC ratio of <4 for both drugs. CFT KC results are summarized in broth microdilution methods according to Clinical and Laboratory Standards strain had a ceftaroline MIC of 0.015 pg/ml and ceftriaxone MIC 04008
the table. Institute (CLSI) guidelines and interpretative criteria. Reagent powder of of 0.06 pg/ml. Ceftaroline 4.1E5 2.1E4 1.5E4 2.6E3 1.0E0 0.008 e High MBC/MIC ratios (>32) for ceftaroline or ceftriaxone were
Resistance Average log:, CFU/ml at 4X CFT MIC (time in hours) ceftaroline was provided by Cerexa Inc, while comparator agents were "o 1?:;:'3’(0”6 4185 ereda AdR4 S dyEs 100 0.09 observed only in four strains (5.6% of the collection), three
pattern (no.) 0 2 4 8 24 prOVided by the reSpeCtive manufacturers or pUI’ChaSGd from S|gma Table 1. Frequency of occurrence of MIC and MBC values for ceftaroline Ceftaroline 51E5 3.3E4 1.2E4 1.1E3 2 0E1 0.015 peniCi”in-I‘eSiStant and one peniCi”in'intermediate-
PEN-S (2) 4 BE5 5 7E4 1 4E4 1 9E3 1 OE1 Aldrich Co. (St. Louis, MO). MIC panels were prepared at JMI Laboratories and ceftriaxone when tested against 72 S. pneumoniae strains. o 22359;;%0“6 515 3.1E4 1.1E4 1284 5.7ES 0.06
PEN-R (10) 5.6E5 9.2E4 5.7E4 1.0E4 6.1E1 (North Liberty, IA) and frozen at -70°C until used. CLSI M100-S16 (2006) | | | ) Coftaroline 5 4E5 6.0E4 5 oE4 9.8E3 5 OED 0.5 e (Ceftaroline was highly bactericidal against S. pneumoniae
quality control criteria were used for comparators. No. ofisolates (cumulative percentage) at: Ceftriaxone 24E5  4.4E4  35E4  8.0E3  7.5E1 3 strains and resistance to penicillin did not adversely influence
CFT showed cidal activity at 4X and 8X MIC against all 12 strains while MIC MBC 019-2338B faroline bactericidal activit
one strain showed re-growth at 4X CRO MIC. Cidal activity was achieved Minimum Bactericidal Concentration: MBC values were assessed for Antimicrobial Ceftaroline 3.2E5 1.3E4 4.5E3 9.0E2 5.0E0 0.12 ceftarofine bactericidal activity.
against 11 stains at 2X MIC. while 1 PEN-S strain showed re—growth at U ' concentration (ug/ml) Ceftaroline Ceftriaxone Ceftaroline Ceftriaxone Ceftriaxone 3.2E5 1.1E4 3.7E3 6.6E2 1.0EO 1
o% MIC when tested a ains:t hoth cenhalosboring ceftaroline and ceftriaxone by plating the entire amount of broth (100 yL) 0.008 9 (12.5) 0 (0.0) 5 (8.3) 0 (0.0) 075-2446B
J P P | from the MIC well and from those log. dilutions above the MIC for each 0.015 5 (19.4) 1(1.4) 7 (18.1) 0 (0.0) gzga;‘;'g‘nee jggg j-ggj 1 -ggj gfgg 1 gg 0-825 SELECTED REFERENCES
- - - ot 0.03 3 (23.6) 8 (12.5) 0 (18.1) 8 (11.1) - - - - -
Conclusions: CFT was highly bactericidal against SPN strains, and R to organism onto appropriate growth media. Quant{tatwe colony counts 0.06 6 (31.9) 3 (16.7) 6 (26.4) 4 (16.7) 004-30588 1 ch for E T £ (2000). Mechan £ onbibiot s resist 4 tol
- A ) - _ were performed on the starting inoculum at the time the MIC test was 0.12 37 (83.3 5 (23.6 o6 (62.4 2 (19.4 Ceftaroline 4.4E5 3.2E4 4.6E3 5.8E2 5.0E0 0.25 . Charpentier E, Tuomanen E (2000). Mechanisms of antibiotic resistance and tolerance
PEN does not adversely influence CFT bactericidal activity. This MRSA (83.3) (23.6) (62.4) (19.4) .
. . L . i imi i i 0.25 8 (94.4 3(27.8 19 (88.9 3 (23.6 eftriaxone - - - - - ' ' ] '
' erformed. The lowest concentration of antimicrobial agent that killed (94.4) (27.8) (88.9) (23.6) Ceftr 4.4E5 2-TE4 >-3E3 >-9E2 1.0E0 2 In Strepfococcus pneumoniae. Microbes Infect 2: 18551864
active cephalosporin also possesses significant anti-SPN potency. P ' | | _ £ | 0.5 4 (100.0) 7 (37.5) 2 (91.7) 1 (25.0) 069-3171B 2. Clinical and Laboratory Standards Institute. (2006). Methods for dilution antimicrobial
>99.9% of the starting test inoculum was defined as the MBC endpoint. 3 _ 28 (76.5) 2 (94.4) 17 (48.6) Fraitz el e 4 7E5 5 1E4 1 4E4 2 1E3 1 BE2 0.25 susceptibility tests for bacteria that grow aerobically, 7th ed. Approved Standard
2 - 12 (93.1) 0 (94.4) 28 (87.5) Ceftriaxone 4.7E5 5.0E4 2.0E4 3.0E3 1.2E2 2 M7-A7. Wayne, PA: CLSI, 2006.
. . _ . s . . 4 - 1 (94.4) 0 (94.4) 1 (88.9) 062-3223B 3. Jones RN, Fritsche TR, Ge Y, Kaniga K, Sader HS (2005). Evaluation of PPI-0903M
INTRODUCTION lime Kil Curve.' Bac.terlcndal aCtIVI_tles of Ceftaro“_ne and ceflriaxone were 8 - 4 (100.0) 2(97.2) 2 (91.7) Ceftaroline 4.5E5 5.1E4 9.9E3 2.0E3 1.0EQ 0.12 (T91825), a novel cephalosporin: Bactericidal activity, effects of modifying in vitro
evaluated by time kill curve experiments according to Moody & Knapp 16 - : 0 (97.2) 3 (95.8) Ceftriaxone 4.5E5 2 5E4 8.6E3 1.6E3 1.0E0 1 testing parameters and optimization of disc diffusion tests. J Antimicrob Chemother
Ceftaroline (formerly PPI-0903) is a new cephalosporin with broad- (2004) and NCCLS M26-A. Two samples of each strain were tested (total gi : : ?8;-3 882-3 082-3490B 56: 1047-1052.
spectrum antimicrobial activity and is in early clinical development. of 24 kill curves). The antimicrobial agents were tested at 2X, 4X and 8X 64 ) ) 11 Od.O) 3 (1 06.0) Ceftaroline 5.8E3 3.9E4 4.9E3 7.0E2 1.0E1 0.12 4. Moody J, Knapp C (2004). Tests to assess bactericidal activity. Clinical Microbiology
L - : - : : ! Ceftriaxone 5.8E5 2.6E4 2.1E3 4.8E2 0.5E1 1 Procedures Handbook. Isenberg H. D. Washington, DC, ASM Press: 5.10.31-36.
Ceftaroline Is very active against many clinically important bactenal MIC. Colony counts were performed at To, T2, Ta, Ts and Ta.. 063-3499B 5. National Committee for Clinical Laboratory Standards. (1999). Methods for determining
pathogens, including streptococci (B-haemolytic, viridans group and Ceftaroline 1.5E6 5.3E5 4.8E5 7.9E4 2.3E2 0.12 pactericidal activity of antibacterial agents; approved guideline. Approved Standard
Streptococcus pneumoniae), staphylococci (Staphylococcus aureus RESULTS Table 2. MBC/MIC ratios for 50 S. pneumoniae strains tested against Ceftriaxone 1.5E6 1.0E6 5.0ES 1.2E5 1.5E2 1 M26-A. Wayne, PA: NCCLS. ’
and coagulase-negative species), Haemophilus influenzae, Moraxella ceftaroline and ceftriaxone. 015'3(7356%3()”% 6 3E5 > 6E4 1 1E4 1 OF3 1 OFG 0.19 6. Pottumarthy S, Fritsche TR, Jones RN (2005). Comparative activity of oral and
catarrhalis and many Enterobacteriaceae species, among others. In _ | - o Ceftriaxone 6.3E5 1 OE5 9 OE3 1 BE3 1 OEO 1 parenteral cephalosporins tested against multidrug-resistant Streptococcus
addition, ceftaroline has enhanced potency against gram-positive cocci, ‘ Ceftarcl)lllne. (ml%loc,j 0.12 po/ J:nl f?hd MIC:;”. 0.25 “?I\; Tg) w1as - ; No. O;'SOIateS (Curzu'atlve %) a;MBC/MIC :a:O of - 021-3807B gggg)”g’lf’g’;;: EZ%’E&‘;;;;??DS:'E'IRLé‘”fggicmbia' Surveillance Program (1997-
- - - _roai - SRITTEN enerally eight-fold more potent than ceftriaxone , m > Ceftaroline 5.7E5 1.9E4 9.7E3 1.7E3 1.0EQ 0.12 - - 147-150.
including multidrug-resistant (MDR) S. pneumoniae and methicillin | J 4 M| 8;/ g - > P ¢ the collection of 72 S o 1 HY Coftaroine 47 (65.3)  18(00.3)  5(044) 0944 0044  4(1000) Ceftriaxone 57E5 ~ 20E4  7.9E3  17E3  1.0EO 1 7. Sader HS, Fritsche TR, Kaniga K, Ge Y, Jones RN (2005). Antimicrobial activity and
resistant S. aureus (|\/| RSA)_ This compound has a hlgh afflnlty for PBP2 an 90, £ HG/M ) agains e colleCtion o . pneumoniae el o (54.2) . (90.3) ; (94-4) 0 (94'4) 0 (94'4) 4 00-0) a. A penicillin-susceptible strain that showed re-growth at 2X ceftaroline MIC and 2X and 4X ceftriaxone MIC. Both cephalosporins were spectrum of PPI-0903M (T-91825), a novel cephalosporin, tested against a worldwide
or PBP2A and shows a potent bactericidal activity against MRSA. strains evaluated (Table 1). ' ' ' ' ' ' e collection of clinical strains. Antimicrob Agents Chemother 49: 3501-3512.



