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- Table 1. Activity and cumulative % distributions for meropenem and meropenem-WCK 4234 combinations - -
x Figure 3. Comparison of meropenem and meropenem-WCK 4234
A men d ed A b St I aCt I f t 'O d u Ct| on RES U ItS against A. baumannii and P. aeruginosa isolates including ceftazidime-non-susceptible, meropenem-non- (figed 4 and 8 ﬁg/mL) cumulatiI\O/e % inhibition d?stributions against
susceptible MDR and XDR resistant strains from a worldwide surveillance program during 2015. . : - :
Background: WCK 5999 is a novel carbapenem/B-lactamase Over the past decade, Gram-negative infections have been increasing in « Meropenem-WCK 4234 combinations (fixed 4 and 8 ug/mL) were very P _____ _ Prog J 235'cefta2|d|me-non-suscept|bIe P. aeruginosa isolates collected
inhibitor combination comprising meropenem (MEM) and prevalence worldwide, along with antimicrobial resistance; and there have active against 639 A. baumannii isolates with MICgy,q, values of 2/16 and orqanism (o) T — ?’”;::i; during 2015.
o : been associated increases in morbidity and mortality. Empirical and targeted 2/8 pg/mL, respectively, compared to meropenem tested alone (MIC,q, — : : : : : : 100
WCK 4234, a broader-spectrum [-lactamase inhibitor with ) : : . : o . _ : A. baumannii (639)
o _ _ therapies to treat infections with these organisms are becoming increasingly 32/>32 ug/mL; Table 1 and Figure 2). Meropenem-WCK 4234 (F4)a 0.2 0.3 a1 28 192 324 432 592 753 840 947 991 216 00
enhanced activity against Class D carbapenemases. The in limited. WCK 5999 represents a new carbapenem/B-lactamase inhibitor _ _ o _ Meropenem-WCK 4234 (F8)? 0.3 0.5 1.9 6.1 194 357 499 662 839 912 983  99.8 218
vitro activity of MEM-WCK 4234 using both fixed 4 (F4) and combination in clinical development comprising meropenem and the novel With the exception of colistin (MICgg,qq, <0.5/1 pg/mL; 99.4% susceptible), Meropenem 0.0 0.3 2.8 14.1 26.6 33.0 37.2 390 410 433 54.3 32/>32 80
fixed 8 (F8) pg/mL of WCK 4234 was evaluated against A. broader-spectrum B-lactamase inhibitor, WCK 4234, with enhanced activity me_rl())pene_mI—WCKd4234 (ﬁng ; :ng 8 pg/ m|:)_W5|13 the mr?i)t pote7n5t © P. aeruginosa (1,291) g 70
. . . : antibacterial teste agamst . baumannii I1solates, Inni |t|ng .3 an Meropenem-WCK 4234 (F4) 3.9 6.7 17.1 33.5 52.3 66.2 73.7 80.4 85.2 89.2 95.5 97.0 0.25/16 §)
bau.mannu (ACB) and P. aeruginosa (FTSA) |solqtes collected against Class D carbapenemases. 83.9% of isolates, respectively, at an MIC of <4 pg/mL (based on a 2g TID Meropenem-WCK 4234 (F8) 45 7.2 16.5 34.4 53.8 66.7 73.5 79.6 85.5 89.2 94.7 97.1 0.25/16 = 60
during 2015 from the SENTRY worldwide surveillance According to the current CLSI breakpoint criteria for Pseudomonas aeruginosa meropenem dose; Tables 1 and 2). Susceptibility to meropenem tested cefg:Z?riT,:zn-susceptime = 0.4 15 8.7 198 400 580 705 760 819 864 935 961 0.5/16 i’ 50
program and also included PSA resistant isolate subgroups. and Acinetobacter spp. published in the CLSI M100-S26 document, alone was low (37'2% susceptible) as was suscept'll:flllty to amikacin Meropenem-WCK 4234 (F4) 2.6 3.8 7.2 132 196 277 319 400 489 587 783 838 8/>32 g 40
meropenem susceptible, intermediate and resistant breakpoints are <2, 4 and (44-4/4]:-5% susceptible [C!—SVEUCASTD’ gentam_lcm (39.7/39.7% Meropenem-WCK 4234 (F8) 3.0 5.1 8.1 132 200 285 332 409 502 604 757 847 4/>32 g 30
Methods: MIC values for MEM-WCK 4234 (F4 and F8) and >8 pg/mL, respectively. In this study, we evaluated the in vitro antibacterial susceptible) and levofloxacin (31.8/30.8% susceptible). Meropenem | 0.0 0.9 3.0 6.4 166 260 306 387 485 694 809 16/>32 .
comparator compounds were determined using reference activity of meropenem combined with WCK 4234 using both fixed 4 and fixed 8 « Against 1,291 P. aeruginosa, meropenem-WCK 4234 (fixed 4 and 8 pg/mL) me;:penem no\?v-:;isjze:?;blzlj o 0.0 0.3 0.6 1.0 2.6 3.2 184 384 552 813 874 8/>32 /
o " . ug/mL against a collection of 1,291 contemporary (2015) P. aeruginosa and ; ' o _ Y cropenem- ) ' ' ' ' ' ' | | | | | 10
broth microdilution methodology. Breakpoint interpretative 639 Acinetobacter baumannii calcoaceticus species complex (A. baumannii was consistently more active (MICcyg0, 0.25/16 pg/mL; 85.2-85.5% inhibited Meropenem-WCK 4234 (F8) 0.3 0.3 0.6 1.0 2.3 2.9 3.9 200 397 862 777 881 8/>32
criteria followed CLSI guide”nes . . . P . P N at <4 pg/mL) than meropenem alone (M|C50/90, 0.5/16 Hg/mL, 76.0% b= AT 0.0 245 43.2 729 83.9 16/>32 0.015 I 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32
- isolates obtained from 134 medical centers located in 32 countries as part of : L MDR (251)
: : : ) susceptible) at each of the drug dilutions tested (Table 1). MIC (ug/mL)
the SENTRY worldwide surveillance program. The P. aeruginosa isolates were Meropenem-WCK 4234 (F4) 1.6 1.6 3.2 4.8 9.6 143 179 271 418 558 773 845 8/>32
Results: MEM-WCK 4234 (F4 and F8) was active against further subdivided in to groups based on resistance phenotypes including « The improved in vitro activity of meropenem-WCK 4234 combinations (fixed Meropenem-WCK 4234 (F8) 2.0 3.2 4.0 56 100 155 187 201 434 566 777 892 8/>32 —#—MEM-WCK 4234 (F4) —#—MEM-WCK 4234 (F8) A MEM
ACB isolates (MICg,/MICq, values of 2/16 and 2/8 pg/mL, ceftazidime-non-susceptible, meropenem-non-susceptible, multidrug-resistant 4 and 8 pg/mL) relative to meropenem alone against P. aeruginosa isolates o N S NN, L B B B e
respectively; Table). The addition of WCK 4234 to MEM (MDR) and extensively drug-resistant. was also evident against ceftazidime-non-susceptible (48.9-50.2% inhibited Meropenem-WCK 4234 (F4) 0.6 0.6 1.2 2.4 5.3 8.8 129 194 294 447 700 782 16/>32
L : . . at <4 pg/mL), meropenem-non-susceptible (38.4-39.7% inhibited at <4 Meropenem-WCK 4234 (F8) 1.2 2.4 2.4 2.9 5.9 106 129 212 311 464 665 794 16/>32 I
0 -
significantly increased the % of ACB isolates with MEM-WCK ug/mL), MDR (41.8-43.4% inhibited at <4 ug/mL) and XDR strains (29.4- weropener .- 00 os 12 a5 58 o4 11 216 559 7 1o Conclusions

4234 MICs <4 pg/mL (based on 2g TID MEM dose) from
37.2% (MEM alone) to 75.3% (F4) and 83.9% (F8). Against
PSA, the % of isolates with MEM-WCK 4234 MICs <4 ug/mL
increased from 76.0% (MEM alone) to 85.2% (F4) and 85.5%

F4 = fixed 4 pg/mL and F8 = fixed 8 pg/mL

31.1% inhibited at <4 ug/mL; Tables 1 and 2 and Figure 3). a

* Meropenem-WCK 4234 (WCK 5999) is a new antibacterial combination
with notable in vitro activity over meropenem and other comparator
agents against A. baumannii isolates. Against this important organism
group, only colistin was more active than WCK 5999.

Table 2. Activity of meropenem-WCK 4234 combinations and comparator antimicrobials tested against
A. baumannii and P. aeruginosa isolates including ceftazidime-non-susceptible, meropenem-non-
susceptible, MDR and XDR strains from a worldwide surveillance program during 2015.

» Only amikacin (39.4-73.5% susceptible) and colistin (100.0% susceptible)
were more active than meropenem-WCK 4234 (fixed 4 and 8 ug/mL)
combinations (29.4-50.2% inhibited at <4 uyg/mL) against the resistant P.

Susceptibility testing: Minimum inhibitory concentration (MIC) values were

determined for meropenem-WCK 4234 combinations (fixed 4 and 8 pug/mL)
and comparator agents using the Clinical and Laboratory Standards Institute

F8). MEM-WCK 4234 MIC., values (F4 and F8) against PSA . o ) i i i i Organi d MIC (ug/mL %S / %I | %R i MIC (ug/mL %S / %I | %R
(F5) > ( ) ag (CLSI) reference broth microdilution method (M07-A10). Quality control (QC) aeruginosa subgroups tested. Cefepime, gentamicin, levofloxacin and amicrotial agert MIC (ugMIC) CSF EUCAST antmicrobial agent MIC (Hngc) s £ucast « Meropenem-WCK 4234 (fixed 4 and 8 ug/mL) combinations
were also two-fold lower than MEM. MEM-WCK 4234 (F4 and f : d dail dthei lum densi itored b piperacillin-tazobactam susceptibilities were lower against these resistant =0 2 20 2 S .
. . paumannii meropenem-non-susceptiobie
o - . reference strains were tested daily and the inoculum density monitored by organism arouns and ranaed 15.3-46.5%. 23 5-54.7%. 5. 3-38 206 and 5.3 A.b i (639) p ptible (310) demonstrated enhanced in vitro activity over meropenem alone
F8) combinations demonstrated enhanced activity against colony counts. QC ranges and interpretive criteria for comparator compounds 9 group 9 19°40.970, £3.9794. 170, 9.3-56.£7%0 ' Meropenem-WCK 4234 (F4° 2 16 YNE YRR Meropenem-WCK 4234 (F4) 8 >32 YRR YRR a0ainst P. aerudinosa isolates. The improved activity of WCK 5999
i i i il i i 405%, respeCtlver- Meropenem-WCK 4234 (F8)° 2 8 -/-1- -/ - Meropenem-WCK 4234 (F8) 8 >32 -/-1- -/-1- g . g . p . y . -
resistant PSA subgroups including ceftazidime (CAZ) non-S were as published in CLSI M100-S26 and EUCAST v6.0 (2016) documents. over meropenem alone was also observed against ceftazidime-non-
0 0 0 The tested QC reference strains included the foIIowing' E CO” ATCC 25922. K Meropenem 32 >32 37.2/1.7/61.0 37.2/3.8/59.0 Meropenem 16 >32 0.0/245/755 0.0/43.2/56.8 ) )
(48.9-50.2% S), MDR (41.8-43.4% S), and XDR (29.4-31.1% ) _ C P Imipenem >8 >8 39.5/2.1/585 39.5/3.3/57.2 Imipenem 8 >8 7.8/10.4/81.9 18.1/40.8/41.1 susceptible, meropenem-non-susceptible, MDR and XDR P.
S) isolates whereas comparator agent S ranged 0.0-30.6%. pneumonlazﬁr'g%czggggoa K. pneumoniae ATCC BAA-1705 and P. Figure 1. N/é""'. Ceftazidime >32  >82  30.6/39/654 -1-1- Ceftazidime 16 >82  472/123/405 47.2/-/528 aeruginosa organism groups.
aeruginosa . C Cefepime 64 >64 29.6/5.9/64.5° -1-1- Cefepime 16 64 46.5/17.7/358  46.5/-/53.5
ompound structure 1/2 H.O etepime etepime
_ . . of WCK 4234. N 2 Plpt.eracllllm-tazobactam >64 >64 28.5/6.2/65.3 -1-1- P|p(.erac.|II|n-tazobactam 32 >64 40.5//32.0/275 40.5/-/59.5 « WCK 5999 may represent a valuable option for the treatment of Gram-
Conclusions: WCK 5999 was very active agamst ACB Orqanism collection: P aeruginosa (1 291) and A. baumannii (639) isolates @) Amikacin >32 >32 44.4/39/51.7 415/2.8/55.6 Amikacin 8 >32 73.5/5.8/20.7 62.8/10.7/26.5 . . . . . . .
isolates and demonstrated enhanced activit r MEM alon were selected for testing from the 2015 SENTRY worldwide surveillance _0 Na' Gentamiein T YT YT T Y Yy TS s to 28 SATIBTISe0 - Sa7/-1453 negative infections, including those caused by various resistant
B0z Ele DIser e L S tEe elo Ly ove etz _ g _ _ 0 *0—S3 Na Levofloxacin >4 >4 318/62/621 308/09/682  Levofloxacin >4 >4 382/104/515 19.4/18.8/618 organism groups. These data support the continued clinical
against PSA, most notably against CAZ NS, MDR, and XDR Protgtrat'm. TheS(IedIS.OCIlate.S VIVe(;? Coélec'[ed d£8n93§015df_rorln 13? medSa'It ] O Colistin <0.5 1 94.8/-/5.2 94.8/-/5.2 Colistin 1 1 100.0/0.0/0.0 100.0/0.0/0.0 development of this promising new antibacterial combination.
PSA isolates. These data support the continued development institutions worldwi e3 inclu |_ng uropg (EU; me |c_a centers), _ _n| e P. aeruginosa (1,291) MDR (251)
£ thi .. tibacterial binati States (USA; 64), Latin America (LA; eight) and the Asia-West Pacific (APAC) Meropenem-WCK 4234 (F4)  0.25 16 NN NEE Meropenem-WCK 4234 (F4) 8 >32 el =i -
0] IS promising antpacterial compination. : : . : : : Meropenem-WCK 4234 (F8)  0.25 16 -/-1- -/-1- Meropenem-WCK 4234 (F8) 8 >32 -/-1- -/-1-
region (excluding China, 14) and China (10). The P. aeruginosa isolates were - - P
; g[h r( bdivid gd it f ) dime-non (10) tibl n_2395 mer nem-non Figure 2. Comparison of meropenem and meropenem-WCK 4234 Meropenem 0.5 16 76.0/5.9/18.1 76.0/10.4/13.6 Meropenem 16 >32 15.9/11.2/72.9 15.9/25.9/58.2
urther subdivided into ceftazidime-non-susceptible (n=235), meropenem-non- (fixed 4 and 8 pg/mL) cumulative % inhibition distributions against imipenenm 1 >8  745/43/212 78.8/109/10.2  Imipenem 8 8  109/72/729 27.1/27.9/450 AC kn OWI ed g ements
MICsy/MICq, pg/mL susceptible (n=310), MDR (n=251) and XDR (N=170) groups for additional 639 Acinetobacter baumannii isolates collected during 2015 Ceftazidime 2 32 8L7/47/136 8L7/-/183 Ceftazidime 32 >32  231/17.9/590 231/-/76.9
(ViolEse e analysis. ' Cefepime 2 32 81.6/8.2/101° 81.6/-/18.4 Cefepime 16 >64  21.1/29.5/49.4° 21.1/-/78.9 . .
MEM-WCK  MEM-WCK 100 ‘//t/i Piperacillin-tazobactam 4 64 79.0/11.4/9.6  79.0/-/21.0 Piperacillin-tazobactam 64 >64 16.7/42.6/40.6  16.7/-/83.3 Lgé StUC}y was Spolnsored bny\IOIIIOEkI;ardi B!O At(ﬁ tMDH’_ D‘JdF]’c REF’ RtNJ tandd
. . . . . . ikaci ikaci are/were employees o aboratories that received runding to stuay
Organism / Phenotype (n) 4234 (F4) 4234 (F8) CAZ MEM P/T All isol wer ined from men infections and onlv one isol r 90 Amikacin 4 16 92.2/1.8/61  87.1/5.0/7.8 Amikacin >32 65.3/7.2/27.5 50.6/14.7/34.7 :
'S0 a.tefs ere Ob.ta ded ot dloczju de' tid ect ?I s and O" y one SS olate pe )/// Gentamicin 2 >8 844/40/11.6  84.4/-1156 Gentamicin 8 >8  367/13.9/49.4 36.7/-/63.3 WCK 5999 (meropenem-WCK 4234) and were paid consultants to Wockhardt
ACB (639) 216 26 >S2p82 3232 641564 !oatle_n_t-ln _eCt'On €pisode was Included In t € surveiliance co eCt_|0n- >pecies 80 //'/ Levofloxacin 0.5 >4 746/61/193 645/10.1/244  Levofloxacin >4 >4 19.1/135/67.3 8.0/11.2/80.9 Bio AG in the development of this presentation.
(75.3%)  (83.9%)  (30.6%)  (37.2%)  (28.5%) identifications were confirmed by Matrix-Assisted Laser Desorption Time of g 70 Colistin <05 1 100.0/0.0/00 1000/0.0/00 Colistin 1 1 100.0/0.0/0.0 100.0/0.0/0.0
S LA 0.25/16 0.25/16 2132 0.5/16 4/64 Flight Mass Spectrometry (MALDI-TOF MS), using the Bruker Daltonics MALDI 2 & / ceftazidime-non-susceptible (235) XDR (170)
' (85.2%)°  (85.5%)°  (8L.7%)  (76.0%)  (79.0%) Biotyper (Billerica, MA, USA). = Meropenem-WCK 4234 (F4) 8 >32 -l-- ~fia ] Meropenem-WCK 4234 (F4) 16 >32 S NE SR f
yp ( ) X 50 Meropenem-WCK 4234 (F8) 4 >32 -/-1- -/ - Meropenem-WCK 4234 (F8) 16 >32 -1-1- -/-1- R e e r e n C e S
e S chpez o dgbez gabaEs > / M 16 32 30.6/81/613 30.6/17.9/515 M 16 >32 9.4/7.6/829 9.4/18.2/72.4 . . - o
PSATCAZ NS (235) (489%)  (502%)P  (0.0%)  (306%)  (7.2%) Resistant subsets: Ceftazidime- and meropenem-non-susceptibility are g 40 miponem o e m2/silels a3l21s/i0s |me.;2?1ee?~§m 58 >8  141/41/818 182/27.1/547 L C"”'Ca't%r.ﬁ Lfb‘:ra}tor{)Stf‘”qatrgst'”s"t”te (2(;_15)" M°7'A1°'é\"etth°dds(;°rtd"fh“og.?““mv'\‘;mb'a' oA
. =] ’ ) ’ ’ ) ’ : : : : : : suscepupoiil eSlLS 10r pacteria tnat grow aeropically; approved standard- tentn ediuon. vayne, .
. . T EE——— defined as an MIC value of 216 and 24 pg/mL (based on a 2g TID meropenem E 3 Ceftazidime 32 >3  00/255/745 00/0.0/100.0  Ceftazidime 32  >32  135/200/665 135/-/865 CLSLp 4 ? i 4
PSATMDR (25D (418%)°  (434%)°  (231%)  (159%)  (16.7%) dose), respectively (CLSI). Isolates were further categorized as multidrug- ° 20 Cefepime 82 >64  183/306/511° 183/-/817 Cefepime 82 >64  153/247/600° 153/-/847 2. Clinical and Laboratory Standards Institute (2016). M100-S26. Performance standards for
Looa Loa 2oa2 toa caon resistant (MDR) and extensively drug-resistant (XDR) according to criteria Piperacillin-tazobactam 64 >64 7.2/43.4/49.4 7.2/-192.8 Piperacillin-tazobactam 64 >64 5.3/51.8/42.9 5.3/-194.7 antimicrobial susceptibility'testing: 26th.informatio.nal supplement. Wayng, PA: CLSI. .
PSA / XDR (170 > > ; . . . Amikacin 8 >32 68.9/6.0/25.1 59.1/9.8/31.1 Amikacin 16 >32 52.4/9.4/38.2 39.4/12.9/47.6 3. EUCAST (2016). Breakpoint tables for interpretation of MICs and zone diameters. Version 6.0,
(170) %) %) 9 9 9 blished by M kos et al. (2012 MDR = tible to 1 t 10
(29.4%) (31.2%) (13.5%) (9.4%) (5.3%) pu IS e. .y qglora OS et al. ( ) l.e., = Qon-suscep IDle .O 27 agen Gentamicin ~8 515/7.2/41.3 515/-/485 SeriEET >8 >8 235/14.1/62.4 235/-/765 January 2016. Available at: http://www.eucast.org/clinical_breakpoints/. Accessed January 2016.
a. According to CLS! breakpoints in =23 antimicrobial classes, and XDR = non-susceptible to 21 agent in all but <2 0 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Levofloxacin o4 o4 34.9/98/553 23.0/119/65.1 Levofloxacin o4 o4 53/518/429  53/-/947 4. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, Falagas ME, Giske CG, Harbarth S, Hindler JF,
b. % inhibited at < 4 ug/mL based on 2 g TID MEM dose antimicrobial classes. Class representatives used in the analysis were: GO 008 006 04z 02 8 1 ’ ) ° 0 > Colistin 1 1 100.0/0.0/0.0  100.0/0.0/0.0 _ Colistin 1 1 100.0/0.0/0.0  100.0/0.0/0.0 Kahimeter G, Olsson-Liliequist B, Paterson DL, Rice LB, Stelling J, Struelens MJ, Vatopoulos A,
.y i . . . . MIC (ug/mL) — : — : : : : Weber JT, Monnet DL (2012). Multidrug-resistant, extensively drug-resistant and pandrug-resistant
*Abstract has been updated with additional isolates after its submission. Cef_ta?'dlme’ meropenem, p|pera(_:|”|n't3~20baCtam’ levofloxacin, gentamicin and ——MEM-WCK 4234 (F4) —=—MEM-WCK 4234 (F8) e MEM 2: (,::;,'tze?; :ds ﬁtgllfnhfg:g Iige:i‘:;seld[go;gl] n?l?.d EUCAST [2016] and “-“ = no breakpoint available for interpretation. bacteria: an international expert proposal for interim standard definitions for acquired resistance. Clin
colistin (SlX CIaSSGS), for P. aeruginosa. c. Intermediate interpreted as susceptible-dose dependent. Microbiol Infect 18: 268-281.
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