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AbStraCt I n trO d u Ctl O n ReS u ItS Table 1. Summary of ceftaroline activity tested against 114,131 bacterial isolates from US medical centers (2011-2015). CO n C I u S | O n S
Organism/Organism Group Number of isolates (cumulative %) inhibited at ceftaroline MIC (ug/mL) of: MICg, MICq,
_ _ _ _ . . . . _ (no. total) <0.015 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 >32 (ug/mL)
Background: Ceftaroline (CPT) is a broad-spectrum Ceftaroline fosamil (Teflaro®), prodrug of ceftaroline, was * Isolates were collected from skin and skin structure infections (38,183; 1200 1o0s 53 14758 (405 6095 (o8 Toes oo A « Ceftaroline demonstrated potent and consistent (2011-
- - 33.5%), pneumonia in hospitalized patients (25,073; 22.0%), bloodstream S-aureus (33,180 ©3 ©2) (49 8633 (75.6) 7568 (96.6) 448 (100:0) oo : . L : . :
Cepha|osp0rin with activity against S. aureus (SA)’ inc|uding approved in 2010 by the United States (USA) Food and Drug i o . 0 ) T T ! i ) MSSA (17,024) 111 (0.7) 1651 (10.4) 14519 (95.6) 742 (>99.9) 1 (100.0) 0.25 0.25 2015) INn VItro aCt|V|ty agaInSt StaphyIOCOCCI, |nC|Ud|ng
- : : : Administration (US-FDA) for the treatment of adult with acute infections (17,298; 15.2%), community-acquired respiratory tract infections MRSA (16,157) 1(<01)  11(01) 239(1.6) 7891 (50.4) 7567 (97.2) 448 (100.0) 05 1 MRSA, different streptococcal groups, and
methicillin-resistant SA (MRSA), multidrug-resistant (MDR) (8,480; 7.4%), urinary tract infections (13,581; 11.9%), intra-abdominal Cons (4 276)’ - (2'3 \ e (4;) o a5 (7'5 ) o5 8 '7) 1o 66 '4) 5 o ;3) ) 1000, 0-25 - Haem(;philus . ;
: : : bacterial skin and skin structure infection (ABSSSI) due to i - - 2 90 i - -7 20 on> (&, - - - - - s - - - -
S. pneumoniae (SPN) and wild-type Enterobacteriaceae suscentible isolates of Staphviococeus au(reus (inc?udin Infections (3,353; 2.9%) and other infection types (8,163; 7.2%). S. pneumoniae (11,696) 7274 (62.2) 1103 (71.6) 1159 (81.5) 1649 (95.6) 455(99.5) 55 (>99.9) 1 (100.0) <0.015 0.12
(ENT). CPT fosamil was approved for clinical use in the USA p _ _ PRy _ _ J « Ceftaroline inhibited all S. aureus isolates (n=33,181; MIC9y, 0.5/1 pg/mL; PEN-S (s2 pg/mL; 10,696) 7274 (68.0) 1103 (78.3) 1153 (89.1) 1123 (99.6) 40 (>99.9) 3 (100.0) <0.015 0.12 « Ceftaroline also had an activity against
in October 2010, and the AWARE Program monitors its in methicillin-susceptible [MSSA] and -resistant [MF_QSA] Isolates), 98.6% susceptible) at <2 ug/mL and was very active against MRSA PEN-I (4 pg/mL; 919) 6(0.7) 524(57.7) 365(97.4) 24 (100.0) 0.12 0.25 Enterobacteriaceae most similar to that of currently
Jitro activity aga;nst A Streptococcus pyogenes, Streptococcus agalactiae, (n=16,157; MICy,90, 0.5/1 pg/mL; 97.2% susceptible; Table 1 and Figure 1). PEN-R (28 ug/mL; 81) 2(25) 50(64.2) 28(98.8) 1(100.0) 0.25 0.5 available broad-spectrum cephalosporins.
ichi ' i i : : : : CRO-NS (22 pg/mL; 30. 8(1.3) 356 (43.9 93. 99.9 00.0 . .
. _ Escherichia coli, Klebsiella pneumoniae and K. oxytoca. «  MRSA rates varied from a high of 49.9% in 2013 to a low of 44.9% in 2015 " ROMS t“gtmL 83_’6)2 e 1170 747( 82)4 248(193)0 950 ;469) 43134 ;8 34) 531(99 6) 9111000) <z 2?5 EZZ o _
types. We evaluated the activity of CPT against prevalent Approval for treating pediatric patients 2 months of age and (48.7% overall: Figure 2). B.: ans ?roupsrep ococc(l( , )) n E95.1; i (( > ;) 2(1;() (.))) (96.9) 33(983) 31(99.6)  9(100.) ooe 00 - These results are similar to those of previous
. . . . . . o . -haemolytic streptococci (5,537 : >99. : <0. <0. i i i i i i i
Gram-positive and -negative species isolated in USA older was granted in 2016. Furthermore, the clinical studies : . - publications and indicate that ceftaroline in vitro
_ « Ceftaroline (MICgyqq, 0.25/0.25 pg/mL; Table 1) was 16-fold more active S. pyogenes (2,304) 2292 (99.5) 12 (100.0) <0015  <0.015 activity against key bacterial species remained stable
hospitals. section of the ceftaroline fosamil label has been updated to than ceftriaxone (MICgqy,q9, 4/4 pg/mL; data not shown) against methicillin- S. agalactiae (2,814) 2558 (90.9) 255 (>99.9) 1(100.0) <0.015 <0.015 since its approval for clinical use in the USA in 2010
include data from the Phase 3 ABSSSI studies for patients with susceptible S. aureus (MSSA; n=17,024). S. dysgalactiae (419) 416(99.3) 2(99.8)  1(100.0) <0015  <0.015 PP '
Methods: A total of 114,131 isolates were consecutively baseline S. aureus bacteremia. Ceftaroline fosamil is also . Ceftaroline inhibited 99.99% of S. pneumoniae at <0.5 pg/mL (only 1 non- Enterob.acterlaceae (37,814) 303(0.8) 2454(7.3) 9523 (32.5) 9659 (58.1) 4790 (70.8) 3036 (78.8) 1781 (83.5) 676(85.3) 443 (86.5) 433(87.6) 500 (88.9) 493(90.2) 3687 (100.0)  0.12 32 . The results presented here coupled with documented
collected (one/patient) from 183 medical centers in 2011- approved for community-acquired bacterial pneumonia (CABP) susceptible isolate of 11,696 had a ceftaroline MIC of 1 pug/mL), and = con (2,05 ROLE UIRG SRS B O8) TTURD ORERD 2B 109 SaBre) SrEah TmEhe G2 1eEns o - efficacy of ceftaroline fosamil in the treatment of
y-acq _ _ _ P _ ed _ L Itid _ S Hg . ’I di non-ESBL-phenotype (10,979) 201 (1.8) 1500 (15.5) 3909 (51.1) 3128 (79.6) 1179 (90.3) 617 (95.9) 266 (98.4) 106(99.3) 40(99.7) 21(99.9) 8(>99.9) 4 (100.0) 0.06 0.25 ) y_ _ _ _
2015 and tested for susceptibility (S) to CPT and comparator due to Streptococcus pneumoniae (including cases with remained active against multl iug'r_eS'Stant - pneumoniae, 'nc_i uding ESBL-phenotype (L,703) 302) 2004 3836 2550 12(58 1868 50(97) 76(142) 95(19.8) 58(23.2) 1308(100.0)  >32 - serious infections make this agent particularly
agents using CLSI broth microdilution methods. concurrent bacteremla), S. aureus (I\/ISSA onIy), Haemophllus susce tible) strains (Table 1 and Eigure 3) Klebsiella spp. (10,084) 48 (0.5) 458 (5.0) 2967 (34.4) 2894 (63.1) 1337 (76.4) 652(82.9) 233(85.2) 81(86.0) 64(86.6) 78(87.4) 69(88.1) 62(88.7) 1141 (100.0) 0.12 >32 ) o g N _
influenzae, K. pneumoniae, K. oxytoca and E. coli. P 9 ' non-ESBL-phenotype (8,593) 48 (0.6) 458 (5.9) 2967 (40.4) 2894 (74.1) 1337 (89.7) 643 (97.1) 206(99.5) 27(99.8) 5(99.9)  4(>99.9) 2(>99.9) 2 (100.0) 0.12 0.5 ABSSSI patients requiring hospitalization.
: : : : « When tested against penicillin-resistant (MIC, 28 yg/mL) strains (n=81), ESBL-phenotype (1,491) 9(0.6)  27(24) 54(6.0) 59(10.0) 74(150) 67(19.5) 60(23.5) 1141(1000)  >32 >32
Results: Isolates were mamly collected from skin/soft tissue - . . . ceftaroline (MIC , 0.25/0.5 yg/mL; Table 1) was eight- to 16-fold more K. pneumoniae (7,972) 45(0.6) 403 (5.6) 2666 (39.1) 2287 (67.7) 728(76.9) 392(81.8) 173(84.0) 71(84.9) 55(85.5) 63(86.3) 54(87.0) 48(87.6) 987 (100.0) 0.12 >32
. An antimicrobial resistance surveillance program, known as the 50/90 g g
(38,183; 33.5%), respiratory tract (33,553; 29.4%) and A na Worldwide Antimicrobial Resist 4 Evaluati potent than ceftriaxone (MICsyq0, 2/8 pg/mL; data not shown). K. oxytoca (2,108) 3(0.1)  55(2.8) 301(17.0) 607 (45.8) 606 (74.6) 260(86.9) 60(89.8) 10(90.2) 9(90.7)  15(91.4) 15(921) 14(927) 153(100.0)  0.25 2
bloodstream (17,298: 15.2%) infections. MRSA rates varied ASsessIng Yorldwide An 'm".:ro lal ResIS .ance an TYa uafion _ - _ . _ P. mirabilis (2,907) 5(0.2)  136(4.9) 1061(41.3) 1109 (79.5) 266(88.6) 115(92.6) 38(93.9) 19(94.6) 11(94.9) 11(953) 28(96.3) 16(96.8) 92(1000)  0.12 05 Refe rences
_ _ _ (AWARE) Program, was designed to monitor the activity of * S pnegmonlae susceptlpl Ity rates _to ceftriaxone (s1 pg/mL) increased from E. cloacae (4,053) 20(05)  59(L9) 249(8.1) 1074 (34.6) 1098 (61.7) 466 (73.2) 137 (76.6) 61(78.1) 49 (79.3) 53(80.6) 81(82.6) 114(85.4) 592(100.0)  0.25 >32
from a high of 49.9% in 2013 to a low of 44.9% in 2015 : - : 88.4% in 2011 to 98.1% in 2015 (Figure 2)
: ' ceftaroline and comparator agents. This program prOVIdeS ' ) ) E. aerogenes (1,460) 8 (0.5) 50 (4.0) 498(38.1) 417(66.6) 96(73.2) 55(77.0) 26(78.8) 17(79.9) 19(81.2) 26(83.0) 45(86.1) 94(92.5) 109 (100.0) 0.12 32 o _
(48.7% overall). CPT inhibited all SA strains at <2 ug/mL and contemporary and longitudinal information on the activity of this - Ceftaroline activity against the most common Enterobacteriaceae (MICgyq, M. morganii (1,205) 11(0.9) 103 (9.5) 325(36.4) 239(56.3) 106(65.1) 73 (71.1) 45(74.9) 35(77.8) 29(80.2) 28(825) 36(85.5) 27(87.7) 148(100.0)  0.12 >32 1. fﬂltlar:;lc:(;s?gr Ia?}gg(r)erl]t(;rrzlti?nti:?gl{;ligssg]sség:fbi(Iizt())/]ig)s-t;vlf?)Z_l')o\;cotéria
was very active against MRSA (MICyg/q5, 0.5/1 pg/mL; 97.2% antimicrobial agent against relevant pathogens. We report the in 0.12/32 pg/mL; 78.8% susceptible; Tab_le 1) was similar to ceftriaxone €. kosen f866) 105) - 25E.9)  260(360) 397 (624)  06(68.9) - 64(%6.9) 188 - S(987) - 2(90) 19D 1(992) - 3099 41000 042 o that grow aerobically; approved standard-tenth edition. Wayne, PA:
_ _ _ o _ _ _ _ ) (MICy90, £0.06 pg/mL; 85.8% susceptible; data not shown). C. freundii (1,051) 1(0.1) 5 (0.6) 37(4.1) 302(32.8) 353(66.4) 98(75.7) 21(77.7) 9(78.6) 11(79.6) 11(80.7) 25(83.1) 36(86.5) 142(100.0)  0.25 >32 CLS|
S; see Table 1). CPT was 16-fold more active than vitro activity of ceftaroline against bacterial organisms isolated = :

. h | . | . | _ v h hl bl S. marcescens (2,020) 7(0.3) 128 (6.7) 687 (40.7) 776(79.1) 201(89.1) 68 (92.4) 55 (95.1) 31(96.7) 28(98.1) 39 (100.0) 1 4 2. Clinical and Laboratory Standards Institute (2016) M100-S26.
ceftriaxone (CRO) against methicillin-S SA (MSSA). CPT in USA medical centers since it was initially approved by the B- emolytic Streptocofca 'So<ates (n=5,537) were highly susceptible to Proteus vulgaris (567) 6(1.1)  8(25  18(56) 76(19.0) 101(36.9) 92(53.1) 49(61.7) 39(68.6) 33(744) 39(81.3) 37(87.8) 69 (100.0) 1 >32 Performance standards for antimicrobial susceptibility testing: 26th
- . y - US-FDA (2011-2015). ceftaroline (MICgqq, £0.015/<0.015 pg/mL). The highest ceftaroline M|C Providencia spp. (917) 5(0.5) 111(12.6) 178(32.1) 90(41.9) 57(48.1) 83(57.1) 117(69.9) 77(78.3) 61(85.0) 40(89.3) 42(93.9) 14(95.4) 42 (100.0) 05 16 informational supplement. Wayne, PA: CLSI.
inhibited 99.99% of SPN at <0.5 pg/mL (only 1 non-S isolate value was 0.03 ug/mL for S. pyogenes and 0.06 ug/mL for S. agalactiae and

_ _ 3 Mg - Pyog ' Mg - ag H. influenzae (4,414) 3865 (87.6) 427 (97.2) 94(99.4) 20(99.8) 6(>99.9) 1(>99.9) 1 (100.0) <0.015 0.03 3. Critchley IA, Eckburg PB, Jandourek A, Biek D, Friedland HD, Thye
of 11,696 had a CPT MIC of 1 yg/mL) and remained active S. dysgalactiae (Table 1). B-lactamase-negative (3,267) 3045(93.2) 200(99.3) 19(99.9) 3 (100.0) <0015  <0.015 DA (2011). Review of ceftaroline fosamil microbiology: integrated
against MDR SPN, including CRO-non-S (7.2% at 22 ug/mL) M h d . ESBL phenotypes were observed in 13.4% of E. coli and 14.8% of B-lactamase-positive (1,147) 820 (71.5) 227 (91.3) 75(97.8) 17(99.3) 6(99.8)  1(99.9)  1(100.0) <0.015 0.03 FOCUS studies. J Antlmlcrob_Chemoth_e.r 66 Suppl. 3: iii45-ii51.

: : et 0oas i : i H. parainfluenzae (428) 375(87.6) 30(94.6) 8(96.5) 8(984)  2(988)  2(99.3) 2(99.8)  1(100.0) <0.015 0.03 4. Frampton JE (2013). Ceftaroline fosamil: a review of its use in the
strains. SPN S rates to CRO (<1 pg/mL) increased from Klebsiella spp. overall; Table 1). Among E. coli, the ESBL phenotype rate treatment of complicated skin and soft tissue infections and

i df 12.1% in 2011 to 15.1% in 2015. wh K M. catarrhalis (1,929) 293 (15.2) 509 (41.6) 614 (73.4) 381(93.2) 119(99.3) 12(99.9) 1 (100.0) 0.06 0.12 ) P :
. . . . . INnCreaseda 1rom A% IN to A7 IN , wnereas among K. .
884% In 2011 to 981% In 2015 CPT aCtIVIty agalnSt the Orqanism CO”eCtion' i ESBL h I d b| d I h Abbreviations: MSSA = methicillin-susceptible S. aureus; MRSA = methicillin-resistant S. aureus; PEN = penicillin; S = susceptible; | = intermediate; R = resistant; CRO = ceftriaxone; NS = non-susceptible; ESBL-phenotype = extended-spectrum B-lactamase Communlty-acqwred pneumaonia. Drugs 73: 1067-1094.
: pneumoniae, £ phenotype rates remained more s_ta e auring t e years positive screening according to CLS! criteria. ’ | ’ | | ’ | ’ 5. Jones RN, Sader HS, Mendes RE, Flamm RK (2013). Update on
most common ENT (MIC,,, 0.12 pg/mL; 78.8% S) was A total 114,131 isolates were consecutively collected (one per of the study (Figure 2). All cephalosporins showed limited activity against antimicrobial susceptibility trends among Streptococcus
similar to CRO (MICy,, <0.06 pg/mL; 85.8% S). The highest infection episode) from 183 medical centers from January 2011 ESBL-phenotype strains (data not shown). . . . . » . . pneumoniae in the United States: Report of ceftaroline activity from
_ _ _ _ _ Figure 2. Yearly frequency of selected resistance phenotypes Figure 3. Ceftaroline activity against S. pneumoniae (n=11,696) the SENTRY Antimicrobial Surveillance Program (1998-2011).
CPT MIC value among B-hemolytic streptococci was 0.06 to December 2015 as part of the AWARE Program. The isolates « H. m_ﬂuenzae (MIC¢p99, £0.015/0.03 pg/mL; >99.9% susceptlbl_e), H. Diagn Microbiol Infect Dis 75: 107-109.
ug/mL. ESBL phenotypes were observed in 13.4% of E. coli were sent to the coordinator laboratory (JMI Laboratories, North parainfluenzae (MICsqq5, £0.015/0.03 pg/mL) and M. catarrhalis (MICsq, 6. Sader HS, Flamm RK, Farrell DJ, Jones RN (2012). Activity
_ _ : . : 0.06/0.12 ug/mL) isolates were highly susceptible to ceftaroline, analyses of staphylococcal isolates from pediatric, adult and elderly
% of Kl I I Liberty, lowa, USA) for reference susceptibility testing. ) : 60 8000
and 14.8% of Klebsiella spp., and all cephalosporins showed ’ ’ independent of B-lactamase production (Table 1). patients; AWARE ceftaroline surveillance program. Clin Infect Dis
limited activity against ESBL-phenotype strains. H. Suscenitibility testing: 50 . 7000 oo ; $5E Eprszl ()5”(1@5581‘('518?- (2016). Availabl
: . : ' Figure 1. Ceftaroline activity against S. aur n=33,181 o . ' ackage Insert - Avallable at
influenzae (MICgy,, 0.03 ng/mL; >99.9% S), H. parainfluenzae Isolates were tested for susceptibility to ceftaroline and multiple J y a9 ureus (n=33,181) 6000 ' http://www.allergan.com/assets/pdf/teflaro_pi. Accessed August
40
: 2016.
(MICq, 0.03 ng/mL) and M. catarrhalis (MICqy, 0.12 png/mL) comparator agents by reference broth microdilution methods as S0
isolates were highly CPT-S, independent of 3-lactamase described by Clinical and Laboratory Standards Institute (CLSI) O o F%A/CLSI reagoms 30 %
production. MO07-A10 (2015), and CLSI interpretations were based on izzzz ‘ T — 5 4000 Acknowledgment
n 20 o
M100-S26 breakpoints. Streptococcal isolates were tested in 2 000 —_— Z 3000 The authors would like to thank all participants of the Assessing
. . o) —_— . . . . .
Conclusions: CPT demonstrated potent and consistent Mueller-Hinton broth supplemented with 2.5-5% lysed horse 5 eons 10 Worldwide Antimicrobial B_g_slstgncte E-vlallualtlﬁn (AWARE) program for
. : - : _ _ _ o 2000 roviding bacterial isolates.
(2011-2015) activity against staphylococci, including MRSA, blood, and Haemophilus spp. isolates were tested in 2 000 ' [ one isolate T s P T f”  (Dubin. refand). Al
: : : : : . 0 Ll (0.01%) is study was sponsored by Allergan plc (Dublin, Ireland). Allergan was
different streptococcal groups, and Haemophilus spp. CPT Haemophilus Test Media (HTM), whereas all other organisms 2000 - i 2011 2012 2013 2014 2015 1000 ' ' i | involved in the design and decision to present these results and JMI
also had an activity against ENT most similar to that of were tested in cation-adjusted Mueller-Hinton broth. Concurrent 0 — - | ——MRSA —— Ceftaroline-NS S. aureus . - - o Laboratories received compensation fees for services in relation to
. . . < ftriaxone-N . pneumoni — riaxone- nter ri i i 1
currently available broad-spectrum cephalosporins. testing of quality control (QC) strains assured proper test =000 o2 ) EeaLphonoype E.coll ée —(Ejgféfpﬁeﬁoﬁlyif_ _f;ﬁ;ﬁ,ﬂfoﬁ‘;eeae <0.015 0.03 0.06 0.12 0.25 05 1 preparing the abstract and poster. Allergan had no involvement in the
.. = MSSA ®MRSA == Meropenem-NS K. pneumoniae B-lactamase-positive H. influenzae - . . < . . collection, anaIyS|S, and Interpretation of data.
COﬂdItIOﬂS. Cetriaxone-susceptible (<1 pg/ml) B ceftriaxone-non-susceptible (=2 ug/ml)
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