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Amended Abstract Introduction

Background: We conducted a study to establish broth 8349266 is a novrell siderophore cephslosporlln discovered by Shionogi & Co., Chelex treatment effectively reduced iron concentrations to medical center protocol meeting the study design guidelines 200 | ;
microdilution quality control (QC) ranges for S-649266, a !_t (Elgure 1) wit po'Fent in V|tr9 anti act_erla activity ag_alnst Gram-negatives below the limit of detection (<0.10 ug/mL) in all fpur lots of found in CLSI M23-A4 (2016). ' CLSI Approved Range (0.06 - 0.5 ug/mL) | | !
_ L _ including multidrug-resistant strains. The siderophore moiety allows S-649266 MHB tested (Table 1). Iron concentrations remained below 180 ! ! 250 . CLSI QC Range (0.5 -4 pg/mL) !
Sl @ pliEl o pelny, L IWE-Slefeliisl GEuon- to utilize the iron acquisition and transport systems of Gram-negative bacteria the limit of detection after cation supplementation with Ca, MIC (ng/mL) Occurrences by ot Laboratory code (occurrences): Total ! ! | !
adjusted Mueller-Hinton broth (MHB). Chelex treatment to gain entry into the cell during iron limiting conditions. As with other B- Mg and Zn. A|lB|C|D|A|B|C|D|E|F|G]|H 160 i : ! i
depletes iron from the medium and enhances the uptake lactams, S-649266 binds to bacterial penicillin-binding proteins (PBPSs), Aonlving CLSI M23.A4 vsis criteria to S.649266. >95% 0.015 140 i ! & Medium A 200 : :
_ : : disrupting cell wall synthesis. Interestingly, S-649266 has also been shown to *  Applying -A4 analysis criiena 1o >- 0, 2957 003 ) ) ) 3 | i o edium B " : !  Medium A
_Of 5649266, which can enter the bacterla.l cell through be stable to a variety of B-lactamases including carbapenemases. of MIC results from the eight participating laboratories using . 5 120 | i redium e I ! B Medium &
iron transport mechanisms in Gram-negative (GN) : . : Lo : : iron depleted cation-adjusted MHB were within the 0.8 “ S A I B A e 2 100 ! ! A Medium D = 150 I ! S Medium €
bacteria. S-649266 exhibits potent efficacy against This study establlshe_d proth microdilution CLS_I (Tier 2) quality control (QC) proposed/recently approved (January 2016) QC ranges for 012 171 26 | 38| 12201 8 1 5 | 18] 9| 6 | 18] 9 | o 8 : | g ! : o Medium D
_ o _ _ ranges for S-649266 in iron depleted Mueller Hinton broth (MHB). Chelex- both E. coli ATCC 25922 and P. aeruginosa ATCC 27853 o o1 | 50 | 1 | 63| 12 | 20 | 27 | 18 | 22 | 26 | 12 | 30 | 1780 80 : | ! i
various GN bacteria including carbapenem-resistant pretreatment sequesters and removes iron from the medium allowing for . | i 100 . |
: ) . o (Tables 2 - 4 and Figures 2 - 3). 0.5 2 | 4 5 6 | 5 112 60 ! . ! .
strains. enhanced uptake of S-649266 via bacterial iron acquisition and transport ! ! | !
mechanisms. This broth microdilution QC study of S-649266 followed the CLSI « Based on CLSI M23-A4 analysis criteria, the approved QC - 40 : | 50 ' i
Methods: An eight laboratory study design followed M23-A4 (2016) guideline document and utilized eight qualified laboratories range for S-649266 of 0.06 — 0.5 pg/mL against E. coli ATCC Torl % | 80 | %0 | 89 | 40 | 40 | 40| 40 | 49| 40|40 | 40|30 2 | | : i
CLSI M23-A4 guidelines. Two QC strains were tested (minimum of seven), four lots of MHB obtained from 3 different manufacturers 25922 included 99.7% of all MIC results (Tables 2 and 4 and Median 025 | 0.25 | 0.06 | 0.25 | 0.12 | 0.25 | 0.25 | 0.12 | 0.25 | 0.25 | 0.12 | 0.25 | 0.25 | — | i % S
herichi i q (minimum of 3 lots from 2 different manufacturers). Cefepime was used as the Figure 2). Geometric Mean | 0.22 | 0.20 | 0.08 | 0.23 | 0.13 | 0.19 | 0.17 | 0.16 | 0.21 | 0.22 | 0.12 | 0.20 | 0.17 0 ! : : | 0 s es 1T T
(Escherichia coli ATCC 25922 [EC 25922] an control agent. The results are presented as approved (January 2016) S- Range s | 3|3 |3|3|3|3|a|a|alal|ls]s R e M.C%;Z,mu o o ' | | MIC (ug/ml)

Pseudomonas aeruginosa ATCC 27853 [PSA 27853],
using four media lots (three manufacturers) of MHB

8-649266 MIC Quality

649266 MIC QC ranges in pg/mL for E. coli ATCC 25922 and P. aeruginosa
ATCC 27853 reference strains.

Using a Multi-laboratory Study Design

« A QC range of 0.06 — 0.5 pg/mL was approved for S-649266
against P. aeruginosa ATCC 27853 using iron depleted
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Table 2. Media lot and inter- and intra-laboratory comparisons of
S-649266 MIC results versus E. coli ATCC 25922 using iron

depleted cation-adjusted Mueller Hinton broth in an eight

Control Ranges in Iron-depleted cation-adjusted Mueller-Hinton Broth

a. A= Difco (lot 4045148), B = Difco (lot 3120127), C = BD (lot 4044343), D = Oxoid (lot 1433705).
b. 99.7% of the qualified results are in the CLSI approved QC range of (0.06 - 0.5 pg/mL).

Figure 2. S-649266 MIC distributions for E. coli ATCC 25922
for an eight laboratory CLSI M23 (Tier 2) study using iron

depleted cation-adjusted Mueller Hinton Broth.
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Figure 5. Cefepime MIC distributions for P. aeruginosa
ATCC 27853 in cation-adjusted Mueller Hinton Broth.
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treated with a cation-binding resin. MHB was treated for cation-adjusted MHB (Tables 3 and 4). A four log, dilution - atrihti - "
_ inding - range was necessary in order to include 295.0% of S- Table 3. Media lot and inter- and intra-laboratory comparisons of Figure 3. S-649266 MIC distributions for P. aeruginosa conc I USIONsS
2 hours with Chelex, filtered, pH adjusted, and levels of Methods 649266 MIC values (Table 3). The bimodal distribution of S- S-649266 MIC results versus P. aeruginosa ATCC 27853 using ATCC 27853 in an eight laboratory CLSI M23 (Tier 2) study
calcium and magnesium were adjusted to CLSI 649266 MIC values at 0.12 and 0.25 ug/mL including the iron depleted cation-adjusted Mueller Hinton broth in an eight using iron depleted cation-adjusted Mueller Hinton Broth. * This study established MIC QC ranges for S-649266 against E.
specifications. Zinc was adjusted to 0.5 mg/mL; 10 uM. Participating Institutions: A total of eight laboratories participated in this CLSI 83.2% shoulder at 0.12 pg/mL also called for the four dilution medical center protocol meeting the study design guidelines 120 . . coli ATCC 25922 and P. aeruginosa ATCC 27853 reference
Ten replicate tests were performed for each QC M23 (Tier 2) QC study and provided broth microdilution susceptibility data for QC range (Table 3 and Figure 3). found in CLSI M23-A4 (2016). ICLSI Approved Range (0.06 - 0.5 ug/mL) ! strains when performing CLSI broth microdilution susceptibility
oraanism generatina 320 broth microdilution V&'UQS/QC QC reference strains, as follow: JMI Laboratories, North_ I—iberty’ lowa, USA « Using the CLSI Ranae Finder statistical proaram. Media lot MIC (ug/mL) Occurrences by lota: Laboratory code (occurrences): Total 100 i g i testing in iron depleted Cation-adjusted MHB.
9 9 g (R.N. Jones, M.D.); Summa Health Systems, Akron, Ohio, USA (G. Kallstrom, 9 _ 9 _ program, T Tl ol x s Tl Tclsl <l i .
strain. Cefepime was used as a control agent. PhD), TREK Diagnostic SyStemS/ThermOFiSher Scientific, Oakwood Village, ﬁ:/”v(\éasa?eetearrgnalnnes? tEO 2§|aAnT%ngzggO£;rzg §é6499/2n?5) m?]dcal.‘: ! E BMedium A e The CLSI subcommittee on Antimicrobial Suscepnbmty Testing
Ohio, USA (C. Knapp, M.S.); University of Alberta, Edmonton, Canada (R. valie against £. coll -0 HGIML) WA 0.015 80 ! ! Cedium B aporoved S-649266 OC randes for both E. coli ATCC 25922
Results: S-649266 MIC QC range of 0.06 — 0.5 pg/mL Rennie, Ph.D.); Wheaton Franciscan Laboratory, Wauwatosa, Wisconsin, USA was two log, dilutions lower than that obtained with medium 0.03 4 4 4 : : | i ((?26 _ 0.5 pgimL) agd o ae?ru o AR SRR (0.06 - 0.5
was approved for EC 25922, which included 99.7% of (E. Munson, Ph.D.); Cleveland Clinic Foundation, Cleveland, Ohio, USA (G. lots A, B, and D (0.25 pg/mL). 0.06 1| 1| 33 6 | 7 | 3|8 | 1] 7| 3 35 g 60 : : S Medium b ' 2 [ e g e -
« ” Procop, M.D.); University of Texas Medical Branch, Galveston, Texas, USA (N. . Cefepi trol d MIC It ithin CLSI 0.12 37 | 32 | 28| 1 |16 | 3 | 13| 5 | 12| 18 | 26 | 6 | 99 3 | , Hg/mL) reference strains at the January 2016 meeting (Tempe,
results and a mode at 0.25 pg/mL. A MIC “shoulder” at - : : . : erepime control compoun resulis were within O ! ! A7) based on th table inter- and intra-laborator
0.12 ua/mL included 53.1% of the number of MIC results Williams-Bouyer, Ph.D) and Johns Hopkins Bayview Medical Center, Baltimore, published QC ranges for both E. coli ATCC 25922 (480/480: oos ol wlaml ml elw wlel vl e = s 40 ! ! ) based on the acceptable inter- a a-laboratory
. 1% i ' , \ - : L
Mg Maryland, USA (S. Riedel, M.D., Ph.D.). 100.0%) and P. aeruginosa ATCC 27853 (480/480; 100.0%), 05 o |l 71 2 1lal: s lslwls!l il ilsla = i reproducibility observed in this eight laboratory study,
compared to the numb_er of MIC values at the mo.dal. Chelex Treatment: Mueller-Hinton broth was treated with Chelex® (Bio-Rad providing validated internal controls for this study (Figures 4 1 1 1 | 10 3 | 2| 2| 2 3 | 12 20 l : . The recently established CLSI QC ranges for S-649266 can now
0.25 HQ/mL’ thus causing a need for a four IOgZ dilution [LOt #142-2842], Hercules, CA, USA) to remove eXiSting cations. First, 100g of - 5) Total 80 | 80 | 80 | 8o 80 80 | 80 | 80 | 8o 80 | 80 80 | 320 : ; b tilized ty t o efjo rg el AT s
range. PSA 27853 also needed a four log, dilution range Chelex was added to one liter of MHB. It was stirred for two hours at room . Col ¢ ; g h dav of tesi g Median 025 | 025 | 012 | 05 | 012 | 0.25 | 0.25 | 0.25 | 0.25 | 012 | 012 | 0.25 | 0.12 0 = = | i % | o il LR UL I SR IES SO R oustia L Ly LSS
£0.06 — 0.5 ua/mL to include 95.0% of all ted temperature and then filtered using a 0.2 micron filter to sterilize and remove olony counts were periormed on each day of 1esing an . 0015 003 006 012 025 05 1 of Gram-negative bacterial isolates using iron depleted cation-
or L. .0 Hg/ML 10 InClude Yo.U7o 01 all reporte _ : ver d 3.2 x 10° CFU/mL for E. coli ATCC 25922 and 3.6 Geometric Mean | 0.20 | 0.18 | 0.10 | 0.40 | 0.12 | 0.23 | 0.22 | 0.23 | 0.24 | 0.14 | 0.14 | 0.29 | 0.20 -
e the Chelex. Next, calcium (22.5 mg/L as Ca?*), magnesium (11.25 mg/L as average - Tork. €0 a MIC (ug/mL) adjusted MHB.
results for S-649266. This distribution had a modal value Mg?*), and zinc sulfate (ZnSO,, 10 uM) also removed by the Chelex treatment x 10° CFU/mL for P. aeruginosa ATCC 27853. Range 5 | 4| 6| 4|5 |5 |5 |5 |5 | 4] 4| a 6
’ 41
at 0.25 pg/mL with a “shoulder” at 0.12 ug/mL which were added back into the broth. The pH was then adjusted to 7.2-7.4 using . 65.0% o1 the qualiied reaults are i the GLS! agproved OC range of (906 - 06 ngmLy 0"
included 83.2% of the number of MICs compared to the hydrochloric acid and filter-sterilized using a 0.2 micron filter. The Table 1. Cation analysis of Mueller-Hinton broth media lots Figure 4. Cefepime MIC distributions for E. coli ATCC
: : e : ' ' ' d to produce S-649266 broth microdilution panels for the - T - gure 4. Letepime : '
modal value. One medium lot was identified as an outlier concentrations of Ca, Fe, Mg and Zn ions were measured at baseline, after use . . Table 4. CLSI broth microdilution quality control ranges for 25922 in cation-adjusted Mueller Hinton Broth. Acknowledaements
. . . Chelex treatment and after cation supplementation by Test America (University CLSI M23 (Tier 2) eight laboratory QC study. g
when tested against EC 25922 with S-649266 having a Park IL) t v th £ the Chelex treatment (Table 1 S-649266. 450 . :
modal MIC value of two |Og dilutions (0 06 l.lg/ml_) lower ark, ) 0 Verlfy € success o € elex treatmen ( able ) Cation Concentrations (ug/mL)2 5649266 CLSI OC = : CLSI QC Range (0.015 - 0.12 pg/mL) : This study was Sponsored by Shionogi & Co., Ltd. (Osaka, Japan). MDH, JER,
- - ranges (ug/m I I i I
than the other three lots (0.25 ugimL). Medium Susceptibility Testing: Broth microdilution panels were prepared at a certied | s v o Mmoo | ) E— : e o e T e o
variations occurred with the S- compound only. MHB media lots produced by Difco Laboratories (Detroit, Michigan, USA) 1O TOLA T EEEInE ' ' ' ' E. coli ATCC 25022 0.06 - 0.5 (97.5%) 0.06 - 0.5 (97.5%) : | | - - | - :
' ' : , , - Coll : A : e | ! aboratories (personnel and directors) for their excellent support of this
All MIC values generated for cefepime were within the Becton Dickinson (BD; Sparks, Maryland, USA [cation-adjusted]), and Oxoid Difco Lot B - Baseline ‘ 041 3 041 . _ . _ . 300 i ! (P ) PP
_ : : : Y —— - 018 o8 11 P. aeruginosa ATCC 27853 0.06 - 0.5 (95.0%) 0.06 - 0.5 (95.0%) @ , ! , protocol.
- (Hampshire, United Kingdom). S-649266 (Lot #12M01) was provided by oL - Baseine ' : : o ! ! = Medium A
CLSI published QC range. : _ _ ox0id Lot b - Baseli a5 039 45 0.04 S L | . aMedium B
Shionogi & Co., Ltd (Osaka, Japan) and cefepime (Lot AO0714060616) was xoid Lot b - Basefine ' ' ' ' = ! ! o Medium R f
: : : T TR Difco Lot A - After Chelex Treatment <0.059 <0.10 <0.034 <0.0093 S | | um
Conclusions: These aporoved MIC OC ranges for S- obtained from Toku-E (Bellingham, WA). Broth microdilution susceptibility ! Figure 1. Chemical structure of S-649266. 8 200 i - aMedium D ererences
_ .pp Q _ g _ testing was performed as described in CLSI document M07-A10; 2015. Difco Lot B - After Chelex Treatment <0.059 <0.10 <0.034 <0.0093 | :
649266 when tested in iron-depleted cation-adjusted Inoculated panels were incubated for 16-20 hours at 35°C in ambient BD Lot C - After Chelex Treatment 0.08 <0.10 <0.034 <0.0093 OH 150 : : 1. Clinical and Laboratory Standards Institute (2016). M23-A4. Development of
MHB (|r0n depleted by Chelex treatment) Should atmosphere prlor to readlng Susceptlblllty results 8_649266 and Cefeplme were Oxoid Lot D - After Chelex Treatment <0.059 <0.10 <0.034 0.0099 HZ‘Eﬁ/CO?H cOr Cli OH : : in vitro Susceptibility testing criteria and qua“ty control parameters, 4th
) " . - : - : - ] - : p 3 2 . i dition. Wayne, PA. CLSI.
accuratelv auide clinical or reference laboratories tested against E. coli ATCC 25922 and P. aeruginosa ATCC 27853 strains over Difco Lot A - After cation supplementation 21 0.10 9.3 0.67 0 H 100 i , editl _

. . y : . . .. C a minimum of three days to meet M23-A4 guide”nes generating one MIC Difco Lot B - After cation supplementation 22 <0.10 9.6 0.67 N/O N™ ™ N'/\/N : : 2. C.llnI.C&| anc.j L.aboratory Stanc.ia.r.ds Institute (2015).' MO7-A10. Methqu for
participating in the testing of clinical trial isolates, and | h media lot for 10 repli 1x4%10 =40 d o 5D Lot C - After cafion susplementation 20 010 o 0.65 H.. ( 7 S 50 . ! . dilution antimicrobial susceptibility tests for bacteria that grow aerobically,
facilitate the regulatory review process for this value per each meda lot for 10 replicates (1 x 4 x 10 = 40 determinations). R | | | y s : — — 10" edition. Wayne, PA. CLSI.

_ o - _ Approprlate_ moculu_m ancgntratlons Wer_e verified by performl_ng coIony_coyntS Oxoid Lot D - After cation supplementation 22 <0.10 9.8 0.69 HzN_< ' o " R 0 0.008 " 0015 003 006 0.12 ’ 025 3. Clinical and Laboratory Standards Institute (2016). M100-S26. Performance
|nveSt|gat|0na| antimicrobial agent. from broth in the microdilution paneIS which were subcultured in a quantitative a. Ege/tricl_tif(:)r; Izlmlés were 0.059 pg/mL for calcium, 0.1 pg/mL for iron, 0.034 pg/mL for magnesium and 0.0093 S . . . MIC (ug/mL)- . . standards for antimicrobial susceptibility testing: 26th informational
manner onto drug-free agar plates. b. Lot A = Difco (#4045148), Lot B = Difco (#3120127), Lot C = BD (#4044343) and Lot D = Oxoid (#1433705). supplement. Wayne, PA: CLSI.




