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. « Each isolate was tested by the disk diffusion method using ceftaroline 30-ug disks from Figure 1 Scattergram comparing the results of ceftaroline broth microdilution MIC Table 4 Summary of zone diameter results for 30-ug disk stratified by disk and MHA Table 6 Correlation of ceftaroline MIC, disk zone results, and with PBP2a alterations
I ntr’Od u ctl o n 2 manufacturers (disks A and B) and Mueller-Hinton agar (MHA) from 2 manufacturers values (ug/mL) and disk diffusion zone diameters (mm) for a 30-ug disk when testing manufacturers detected among isolates selected for further molecular characterization
(MHA 1 and 2); therefore, there were 4 zone diameter values for each MIC value all MRSA isolates?® Zone diameter (mm) PBP2a status Disk zone diameter (mm)
. . . . L Organism Disk A, MHA1 | Disk A, MHA2 | Disk B, MHA1 | Disk B, MHA 2 Overall Ceftaroline %S | %l | %R
* According to the Clinical and Laboratory Standards Institute (CLSI) guidelines (M23, (BzgﬁazlqllrlleBs-oliﬂquﬁISkS Wstre_ Ob(;afmed If_\fom I_Ilal(/?lyl/AM’IaSt (((:;ISBK A’Z ang.Bscton DBICBkll_nsl;\c/l)lr-]l:A\Z 1+5 >32 : i Study c;ollection (n=158) MIC (png/mL) 16| 17/18 119120 1 21122 23|24 125|126 27 28|29 30 31 32
2018), disk diffusion breakpoints are established after MIC breakpoints have been (disk B); was obtained from Remel ( ) and Becton Dickinson-BBL ( ) 3 ::‘31 ?é , , i ng:"an 2359 2357 2%8 2%7 22568 V\QT T = Te s T TS
determined by plotting a scattergram of zone diameters versus MIC values for isolates » S. aureus ATCC 29213 and 25923 were tested in each experiment and all QC values 22 8 6236 1'2 | Mode 27 27 28-29 28 27 5 > 311 4 5 3 2 78.621.4 | 0.0
tested by both methods; thus, the zone diameter interpretative criteria that provide the were within the expected range e M1 4 1 3uarwewnmi21 Seometric mean 1264-382 1264552 1296% 1286-363 1265§3 4 1 1111 1
- - - .t S | 2 82026312121 7 4 2 N - - - - - v
lowest inter-method error rates (or discrepancy rates) are selected using a statistical Data analysis Sy i e kT e it S sufeeus ATCC 25673 Allosteric site
method denominated error-rate-bounded method - Ceftaroline breakpoints of <1/24 pg/mL (susceptible/resistant) for MIC and 224/<20 mm S 12 05 | 1,3 422283937217 3 3 Mean® 28.3 29.7 29.5 31.7 29.8 ; =13 ; g g g > c501450| 0.0
* The discrepancy rates, very major (VM), major (Ma), and minor (Mi) error rates, are (susceptible/resistant) for disk diffusion were applied as established by the CLSI and :j ngg i i hoes :ﬁ:ﬁirree”scﬁt??évrviiﬁhmﬁiﬁKf#ffnfﬁﬁféﬁsrnfoﬂikinitﬁir.e;\?f?ﬁﬂﬁ?"%5!3ﬂﬁlﬁ?ﬁﬁﬁldiﬁfgﬁiﬁfe°ﬁ§23eM ;;ljﬁiished by CLSI (26-35 mm). 4 2 11
directly proportional to the ]E)ercentage of isolates V]:/ith MIC values in thfe range of ?flus or US FDA T 6 7 8 910 11 1213 14 1516 17 18 19 20'21 22 23'24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Agosteric and transpeptidase sites —_— — ;
minus 1 doubling dilution of the breakpoints; therefore, the accuracy of the disk diffusion e Di - Ceftaroline 30-pg disk A and B and MHA 1 and 2 combined _ _ _ _ _
et bt toctod according to the CLSI M23 (2018) document inlc range | Number Very major (%) Major (%) Minor (%) upstream region of pbp4 among isolates selected for further molecular characterization 5136 g ZA g 12
» Discrepancies involving false susceptible disk results were defined as VM errors, i p X A 21899 No. of isolates at each ceftaroline MIC (ug/mL): Alteration observed at pbp4 b . _
: : . : . - |1 432 24 (5.56) 0 143 (33.1) (ug/mL) Transpeptidase sites
« SCCmec plays an important role in the antimicrobial resistance characteristics, molecular whereas false resistant disk diffusion results were defined as Ma errors; discrepancies <|-2 176 NA 0 1(0.57) PBP2a status (CC)? 1 2 4 8 16 1 pep : : 5
epidemiology, and evolution of methicillin-resistant Staphylococcus aureus (MRSA), and involving the intermediate (1) category were defined as Mi errors Total 632 24(38) 0 146 (23.1) \I<IV1T4 gclz(c(e(s: gé 22,d4§é S)”d 239) 8 4De; 4VCATutat.ons 53;: zlnel W . L aaots 458 458! 83
ft I t MIC I . t MRSA . d t th SCC t a i i i i i i i i i an 105T : is table depicts 4 zone diameter results for eac value (2 manufacturers for ceftaroline disks and 2 manufacturers for Mueller-Hinton agar
ceftaroline potency (MIC value) agains varies according to the mecype » Optimal disk breakpoints were determined by the error-rate bounded method according orion] Broken ines ndicat EoREime Proskpoints (L FDA-and CLSI. The tabla ot o bottor displays o Meenbar of ioiats iatod (n) Al véry moler snd idjor error mais KSBSN (CCO) 1° — T, i e, aloston e representc by amino acid resicues 27-326; anspeptidase domaln represented by residuss 27-606. Cefaroins breakpoints of <124 gL
e Data from the SENTRY Program for isolates Consecutively collected worldwide in 2016 to CLS| M23 (201 8) USing 9 software developed by JMI Laboratories based on the for each category. E?ggg ((ggg)Z) o 5’]1 D”: :’:‘ASI’T - (susceptible/resistant) for MIC and =24 mm (light blue cells; susceptible)/<20 mm (dark blue cells; resistant) for disk diffusion were applied as established by CLSI and US FDA.
and 2017 shows ceftaroline susceptibility rates against MRSA varying from 95.1% in the dBETS software N146K. L3571 (CC5) |
United States to 88.7% in Europe, 77.8% in the Asia-Pacific region, and 74.7% in Latin , o , , : : : : : N146K, L3571, 1563T (CC5) 2 WT o WT .
America (Table 1) * Four subsets with ceftaroline intermediate/resistant rates of 5%/0%, 10%/2%, 15%/4%, Table 2 Error rates for possible disk breakpoints (30-ug disk) when applying current A228V, L3571, 1563T (CC5) 6 WT CO n CI us I O ns
I o o | and 20%/8% were evaluated to assess the influence of the frequency of nonsusceptible CLSI and EUCAST MIC breakpoints of =1 ug/mL for susceptible and >2 ug/mL for N146K, L3571, M411l, 1563T (CC5) 1 WT
« The main objective of this investigation was to evaluate the performance of the disk isolates on the discrepancy error rates, and these subsets were randomly selected from resistant E447K (CC5) 5 BRSOl
iffusion tests when testing ceftaroline agains isolates. Secondary objectives A - , « Reference broth microdilution and disk diffusion methods do not properly separate
diffusion tests when testi ftaroli inst MRSA isolates. S d bjectsi the entire isolate collection _ _ Error rate N104K, V470l (CC5) 1 EVTI - Ref broth microdiluti d disk diffusi thods d t I t
included: o . Disk breakpoints | No. of testresults ;0 = ior (%) Major (%) Minor (%) mgiﬁ’ \E/ﬁ’ ?IK ’Eij‘%(Klg%g?) SE49A 1 1 ceftaroline-susceptible MRSA from nonsusceptible populations using current CLSI
| | | o Molecular characterization of selected isolates >23 mm (S) / <19 mm (R) ’ ’ ’ ’ 4™ T and FDA breakpoints
~ Assessing the impact of the ceftaroline susceptibility rates on the performance of the » Atotal of 50 isolates were submitted to whole genome sequencing, including most (24 of >|+2 24 0 N/A 3 (12.5) Lﬁ,%gfﬁ,n of alteration in PBP2a | P | o |
disk ditfusion test 25) ceftaroline-resistant isolates (MIC result 24 ug/mL), 15 of 35 ceftaroline-intermediate 1£1 432 42 (9.72) 0 151 (34.95) Allosteric site 2 7 1 * Isolates having a wild-type PBP2a exhibited ceftaroline MIC results (1—4 pg/mL) that
- Assessing the influence of the disk and Mueller-Hinton agar reagents on the (MIC, 2 ug/mL), and 11 of 54 isolates with a ceftaroline MIC of 1 pug/mL i(')‘tza j ;gg 42%'% s 8 e (24 3 ?:g):;;e)rei;t?;:sgas?tzpeptidase sites = 3 L 5 1 overlapped with those carrying single (1-4 pg/mL) or multiple mutations (2-16 ug/mL)
- Characterizing a subset of MRSA isolates and evaluating the ability of susceptibility of isolates was extracted using the Thermo Scientific™ KingFisher™ Flex Magnetic 21+2 24 0 N/A 2 (8.33) PEP2a, penicili-binding proten 25; WT. wid tye; allostoric it repressntad by amino acid rsidues 27-325; ranspeplidase domain represented by resices 327-665. Cetaroine from those with PBP2a alterations and those subsets with alteration(s) at different
testing methods to segregate wild-type from non-wild-type populations Particle Processor (Cleveland, Ohio) and used as input material for library construction. I<i|12 ‘1‘32 24&?:6) g 1‘1‘3(33537')1) alorations Wit 400 bp Upstream of popd 1o L eingle G105 alferson  he posifion 105 upsiream of pbpd; Maions” are represented by several nucleote regions of PBP2a
DNA libraries were prepared using the NexteraXT™ library construction protocol Total 632 24 (3.8) 0 146 (23.1) JopdlertonarrEre - Error rates varied according to the percentage of ceftaroline-nonsusceptible isolates
_ o _ - _ (Illumina, San Diego, California) following the manufacturer’s instructions >25 mm (S) / <21 mm (R) in the collection
Table 1 Summary of ceftaroline activity tested against MRSA stratified by geographic >[+2 24 0 N/A 0 . . _ _ _ "
region (SENTRY Program, 2016—2017) 11 1437 13 (3.01) 0 133 (30.79) « The most common SCCmec type observed among the 50 characterized isolates was  Error rates would improve slightly and all discrepancy rates would be within the CLSI
) = . . — . 0 —Q- 0 —7. 0 — . . . s
Geographic region |No. of isolates (cumulative %) inhibited at ceftaroline MIC (ug/mL) of: <|-2 176 N/A 0 4 (2.27) typ? Il (n=34; 68.0%), followed by types | (n=8; 16.0%), IV (n=7; 14.0%) and Il (n=1 acceptable ranges if the disk breakpoint was moved 1 mm upward from 224 mm/
(no. tested) 0.25 0.5 1 2 4 8 16 | %S| %l %R Total 632 13 (2.06) 0 137 (21.68) 2.0%; data not shown) <20 mm to =25 mm/<21 mm
z\l5oérltg4§\merica (13727) (25,3667) (29,g4:|2) (929659) (10:(3) O) 951 4.9 | 0.1 Values in bold indicate breakpoints and error rates for current CLSI disk breakpoints (CLSI M100, 2018). ° Among those |SO|ateS having a W|Id_type Sequence for Psza, the Ceftar()“ne MlC ° CC5 |SO|ateS were dominant among CeftarOIine-nOnsusceptible (MIC 22 “g/ml_)
El;rope (1,497) 44 622 662 169 | 88 711.3] 0.0 | | | | | | | results varied from 1 to 4 uyg/mL, with a modal MIC value at 1 yg/mL (Table 5) isolates, and these isolates originated mostly from countries in the Asia-Pacific region
, (2:_39) (T;'S) (22 Z) % ?1060) : 711131 0. e Error ratesty\t/)Trg rella;uvely ht'.gh wrlmlenttestlng ;(298 collirc]:t;ﬁn ?/RZIChed WI:[[h Cff:?:glmfeé o Table 3 Correl:c\tlon betv_veen error ra_tes and ceftaroline susceptibility rates for the . The ceftaroline MIC range was also 1-4 pg/mL when testing MRSA isolates
Latin America (495) | 'y | (356) | (74.7) | (98.2) | (100.0) 74.7/123.4) 1.8 nonsusceptible isolates (entire collection, n=158), with the VM error rate at 21+2 of 8.3%, Isolate collection used in the analysis demonstrating alterations within the allosteric site (nonpenicillin binding domain [nPBD]
o 305 205 105 37 1 . which is greater than the acceptable rate of <5%, and overall VM, Ma, and Mi error rates Ceftaroline Error rate? - :
. . _ _ ne No. of test results _ : _ residues 27-326), with a clear modal MIC value of 2 yg/mL (Table 5)
Asia-Pacific (666) (1.2) (47.0) (77.8) (93.5) (99.1) (99.2) | (100.0) 77.8/15.8] 6.5 of 3.8%, 0.0%, and 23.1%, respectively (Figure 1 and Table 2) susceptibility rates Very major (%) Major (%) Minor (%) | | | | | | R f
| 232 4067 | 3,103 655 49 1 5 . E t d ightl d all di t d be within the CLS| 5‘;/o| and 0%R  MRSA isolates with alterations at the allosteric and transpeptidase sites showed a e e re n Ces
Alllisolates (8,112) (29) | (53.0) @ (91.2) | (99.3) | (99.9) = (99.9) | (100.0) 212 81 07 rTor rates WOt Improve SHIghty and af distrepanty rates Wouid be Within the |‘+|:2 236 8 N(/)A 55 (8 32) ceftaroline modal MIC value of 4 ug/mL, as did those isolates with mutations at the
acceptable ranges if the disk breakpoint was moved 1 mm upward from 224 mm/ <l 70 NIA 0 0 - - o | .
. . <I- (0.57) transpeptidase site only (Table 5) Clinical and Laboratory Standards Institute (2018). MT00Ed28E. Performance standards for antimicrobial
<20 mm to 225 mm/<21 mm, but the overall VM, Ma, and Mi errors would still be Total 412 0 0 23 (5.58) o _ _ _ _ susceptibility testina: 28th informational supolement. Wavne. PA: CLS]
- 0 0 0 - 10%! and 2%R » |solates exhibiting ceftaroline MIC values of 4—16 ug/mL did not tend to have alterations in PUDIILY testng. PP - ayne, FA. LLSL
elevated with rates of 2.1%, 0.0%, and 21.7%, respectively (Table 2) . | | Clinical and Laboratory Standards Institute (2018). M23Ed5E. Devel f of in vit ibility tost
, , 2[+2 0 0 N/A 0 the upstream region of pbp4 (3/24; 12.5%), while those MRSA with MIC results of 1-2 pg/mL inical and Laboratory Standards Institute (2018). . eveiopment orin VIro susceptibiiity testing
- « The overall VM and Mi error rates varied from 0.0% and 5.6% when percentages 1+1 268 4 (1.49) 0 41 (15.3) _ o . . L criteria and quality control parameters, 5th edition. Wayne, PA: CLSI.
M ate I’I a I s a n d M eth od S . . . . <[-2 176 N/A 0 1(0.57) had greater chances (15/26; 57.7%) of having alterations in this sequence (Table 5) N | L
of intermediate/resistance were 5%/0% to 2.6% and 19.1%, respectively, when Total 444 4(0.9) 0 42 (9.46) | | | Clinical and Laboratory Standards Institute (2018). MO2Ed13E. Performance standards for antimicrobial
. . . . . . >|+2 0 0 N/A 0 ceftaroline disk diffusion results were categorized as susceptible and intermediate, Clinical and Laboratory Standards Institute (2018). MO7Ed11E. Methods for dilution antimicrobial
Organism c‘_’"eCt'on o o | | | * The mean, geometric mean, an_d median vglues for zone diameters varied | |1 308 5(1.62) 0 69 (22.4) respectively (Table 6) susceptibility tests for bacteria that grow aerobically; approved standard—eleventh edition. Wayne, PA: CLSI.
« The organism collection included 158 clinical MRSA isolates and was enriched with a approximately 2 mm between disk A and disk B, independent of the MHA used, and this =I-2 176 N/A 0 1(0.57) . . L e - . .
. . . . . g _ Total 484 5(1.03) 0 70 (14.46) DePalma G, Turnidge J, Craig BA (2017). Determination of disk diffusion susceptibility testing interpretive
52-isolate subset that had elevated ceftaroline MIC values (1—1 6 pg/mL) difference was statistically S|gn|flcant (,D<OOO1, Table 4) 20%]| and 8%R criteria using model-based analysis: development and implementation. Diagn Microbiol Infect Dis 87: 143—149.
« Ceftaroline susceptibility and resistance rates were 62.0% and 15.8%, respectively; « The majority of isolates selected for molecular characterization belonged to clonal ﬁ_r';’z 338 14 ?3_8) NéA 103 <37.99) Lahiri SD, McLaughlin RE, Whiteaker JD, et al. (2015). Molecular characterization of MRSA isolates
furthermore, 68.4% of isolates (108/158) had ceftaroline MIC values at the CLSI and complex (CC) 5 (42/50; 84.0%), and the majority of CC5 isolates (38/42; 90.5%) showed <I-2 176 N/A 0 1(0.57) AC kn OWI ed eme nts Igglg‘;etlhgt;he Cl;_"_?nt IfEUCff\STl' Ceftjti\)“?_e-_susge&t;ble %eak?glgzg %zggy/OCOCCUS aureus: the role of
FDA breakpoints (1—4 ug/mL) ceftaroline MIC values of 22 ug/mL (data not shown) Total . 044 14 (2.57) 0 104 (19.12) g 2 I T abilvity Of CERArvine. J ARImICIon LHSMOmer {5, £706=e298. -
Antimicrobial fibility testi Most isolates (26/39: 66.7%) exhibit taroline MIC val £ ua/mL Cl_lilzacceptable discrepancy rates <00 /A o Metzler CM, DeHaan RM (1974). Susceptibility tests of anaerobic bacteria: statistical and clinical
ntimicrobial susceptibility tes lln.g. | | - ost isolates ( , 00.7 o) exhi .I INng C.e. aro I_ne values o1 2 p_g ML were | | e <10% <10% <40% This study was sponsored by Pfizer. JMI employees were paid consultants to Pfizer in connection with the considerations. J Infect Dis 130: 588-594.
* Isolates were tested for susceptibility to ceftaroline by reference broth microdilution and recovered from countries in the Asia-Pacific region (Japan, Korea, Taiwan, and Thailand; <|-2 N/A <2% <5% study and for the development of this poster. HS Sader, PR Rhomberg, TB Doyle, RK Flamm, and RE Turnidge J, Paterson DL (2007). Setting and revising antibacterial susceptibility breakpoints. Clin Microbiol
disk diffusion methods as described by CLSI data not shown) : CLSI M23, 2018, Mendes are employees of JMI Laboratories. Rev 20: 391-408.




