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Introduction and Purpose Results

* |Intra-abdominal infections (IAls) can be mono- or polymicrobial and often include e E.coli(n=279;49.3%), Klebsiella pneumoniae (n = 71; 12.5%), P. aeruginosa (n = 51; 9.0%), Enterobacter cloacae (n = 36; 6.4%) and Proteus mirabilis (n = 22; 3.9%) were Table 2. Antimicrobial activity of ceftolozane/tazobactam and comparator agents against Gram-negative pathogens isolated from lAls collected in Europe, Turkey and Israel, 2014
anaerobes and aerobic bacteria’ the most frequently isolated Gram-negative pathogens from patients with [Als (Table 1) MIC, mg/L %S | %l | %RT _ - MIC, mg/L %S | %l | %Rt

* Gram-negative bacilli (increasingly multidrug-resistant [MDR] strains) play a * In E. coli and K. pneumoniae, the ESBL-positive rates were 18.6% and 40.8%, respectively (Table 1) Organism (n) / antimicrobial agent Organism (n) / antimicrobial agent

rominent role in |Als; Escherichia coli is the pathogen most frequently isolated - - : : : NI : MIC,, MIC,, CLSI EUCAST MICs, MICq, el ———

P ’ P 9 9 y  Ceftolozane/tazobactam was active against the most commonly isolated pathogens with MIC required to inhibit growth of 50% and 90% of isolates (MIC,,,) of 0.25/0.5, . SN

(in ~50% of cases), followed by other Enterobacteriaceae and Pseudomonas 0.5/>32 and 0.5/4 mg/L for E. coli, K. pneumoniae and P. aeruginosa, respectively (Table 1) Sl EAOaCTEIICE AN D) Proteus mirabilis (22)

aeruginosa’ | | I ' | Ceftolozane/tazobactam 0.25 2 901/14/8.5 871 /-+/12.9 Ceftolozane/tazobactam 0.5 1 100.0/0.0/0.0 | 90.9/-/91

. Antimicrobial d < . i £ MDR and extended * When applying the EUCAST breakpoints (ceftolozane/tazobactam susceptible at <1/4 mg/L), 87.1%, 94.3%, 74.6%, 90.9% and 69.4% susceptibility rates were noted for all Ceftriaxone <0.06 >8 75.8/2.2/1220 | 75.8/2.2/22.0 Ceftriaxone <0.06 <0.06 90.9/0.0/91 90.9/0.0/91

4 |nt1|cro |a: Iug resssg;el_ ecal(ste_o te p_resefntc):e ? Vil ban extenaed- tested Enterobacteriaceae, E. coli, K. pneumoniae, P. mirabilis and E. cloacae, respectively (Table 2) Ceftazidime 0.25 32 831/3.2/13.7 | 776/5.4/16.9 Ceftazidime 0.06 012 955/00/45 | 955/0.0/4.5

?npcergar:irr?gﬁ%); ca:grirrggieirf comp)li_cpart(;dulirl]sg(ilfllg)ﬁ of bacteria Is becoming — Among ESBL-phenotype E. coli, ceftolozane/tazobactam inhibited 69.2% at the EUCAST susceptibility breakpoint of <1 mg/L (Table 1) Cefepime <0.5 >16 83.1/3.2/13.7 776/54/16.9 Cefepime <0.5 <0.5 95.5/0.0/45 | 909/45/4.5

— In contrast, only 41.4% of ESBL-phenotype K. pneumoniae were susceptible to ceftolozane/tazobactam, and 63.2% of the ESBL-positive, meropenem-susceptible Meropenem =0.015 0.06 96.4/0.6/3.0 97.0/2.0/1.0 Meropenem 0.06 0.12 100.0/0.0/0.0 | 100.0/0.0/0.0

» The increase in the rate of antimicrobial drug resistance has led to the investigation subpopulation were susceptible (Table 1) Doripenem <0.12 <0.12 96.4/0.6/3.0 96.4/0.6/3.0 Doripenem <012 0.25 100.0/0.0/0.0 | 100.0/0.0/0.0
and recent availability of new antimicrobial treatments such as [-lactam/B-lactamase _ o _ . _ - . _ _ . _ Aztreonam <0.12 >16 796/2.2/181 776/2.0/204 Aztreonam <012 <012 1000/00/00 | 971/29/00
‘nhibitor combinations o |(\_/I|_eE)Ipe2n)em resistance (EUCAST criteria) in Enterobacteriaceae ranged from 0% (E. coli, P. mirabilis and E. cloacae) to 5.6% (K. pneumoniae), with 1.0% resistance overall Piperacillin/tazobactam 2 >64 849/3.2/11.9 80.2/4.6/151 Piperacillin/tazobactam <05 <05 100.0/00/00 | 1000/00/0.0

dable ' ' < : .

* Ceftolozane/tazobactam is an antibacterial with activity against P. aeruginosa, _ _ _ , glpr?ﬂm-(a-cm _210 s ;g 78%513 § 2)%// 115195) ggi//%j//ﬁgg ClprofIO)_(alcm =0.03 >4 77.3/00/22.7 | 77.3/0.0/22.7
- - - ] - - - » Ceftolozane/tazobactam was very active (MIC.,., 0.5/4 mg/L; 90.2% susceptible) against P. aeruginosa (Table 1) entamicin = A 1 U. - A7 - Gentamicin <1 >8 77.3/91/13.6 | 77.3/0.0/ 227
including MDR strains, and other common Gram-negative pathogens, including most 50/90 Tigecvclines 012 0.5 994/06/00 962/32/06 : .

ESBL-producina Enterobacteriaceae23 — In contrast, susceptibility rates (EUCAST criteria) for ceftazidime, piperacillin/tazobactam, meropenem and ciprofloxacin were lower at 70.6%, 72.5%, 78.4% and 78.4%, gecy : : il Al Ll 9.2 7. Tigecycline 1 2 90.9/91/0.0 | 50.0/40.9/91
P 9 respectively (Table 2) Colistin <0.5 >8 — /== 87.3/—-112.7 Colistin >8 >8 ] 00/—/1000

» Ceftolozane/tazobactam is approved for the treatment of complicated urinary - o | - . Escherichia coli (279) Enterobacter cloacae (36
tract infection (cUTI) including pyelonephritis and clAl (in combination with — Colistin and amikacin had the highest susceptibility rates at 100.0% and 94.1%, respectively (Table 2) Ceftolozane/tazobactam 0.25 0.5 96.1/0.4/3.6 94.3/-1/5.7 Ceftolozane/tazobac’fam) 05 16 750/56/194 | 694/—/306
metronidazole)?; clinical development in patients with ventilator-associated » Ceftolozane/tazobactam demonstrated limited activity against the Acinetobacter spp. and Stenotrophomonas maltophilia isolated (Table 1), which made up only 3.3% of Ceftriaxone <0.06 >3 824/11/16.5 | 824/11/16.5 Ceftriaxone 1 >8 528/83/389 | 528/83/389
nosocomial bacterial pneumonia is ongoing |Al pathogens Ceftazidime 0.25 4 90.3/2.5/72 82.8/75/9.7 Ceftazidime 05 >392 667/28/306 | 611/5.6/33.3
n the current study, we evaluated the activity of ceftolozane/tazobactam and Table 1. Cumulative ceftolozane/tazobactam MIC distributions and prevalence of the 566 tested Gram-negative 1Al pathogens Meropenem <0.015 0.03 1000/00/00 | 1000/00/00 — : : : : : :
comparator agents against Gram-negative organisms causing IAls in hospitals in Doribenem <010 <012 | 100.0/00/00 | 1000/00/0.0 Meropenem 0.03 0.12 944/0.0/56 | 944/56/0.0
Europe, Turkev and Israel during 2014 Number of isolates (cumulative %) inhibited at ceftolozane/tazobactam MIC, mg/L P s — : : : : : : Doripenem <0.12 0.25 944/0.0/56 | 944/0.0/5.6

pe, Turkey 9 | Isolates, n 9 Aztreonam <0.12 >16 | 83.9/2.2/14.0 | 81.7/2.2/ 161
Organism (%) MICs, | MICq, o = 2Ll L LLL.er 0 Aztreonam 0.25 >16 | 69.4/2.8/27.8 | 69.4/0.0/30.6
<012 0.25 0.5 1 2 4 8 16 32 >32 Piperacillin/tazobactam 2 32 90.0/25/75 85.7/4.3/10.0 Piperacillin/tazobactam A >64 7560/83/16.7 | 694 /56 /250
Enterobacteriaceae (all)’ 496 (87.6) |117 (23.6)(212 (66.3)| 71 (80.6) | 32 (87.1)* | 15 (90.1) | 7 (91.5) | 12 (94.0) | 10 (96.0) | 6 (97.2) |14 (100.0)| 0.25 2 Gentamicin <1 >8 889/00/ 111 867/22/111 d =U. : : - : : :
: : : SRS Gentamicin <1 <1 91.7/2.8/5.6 91.7/0.0/8.3
Organism collection Tigecycline 0.06 0.12 100.0/0.0/0.0 | 100.0/0.0/0.0 Tigecycline 025 1 100.0/0.0/00 | 944/56/00
° Organism collection included On|y aerobic Gram_negative bacilli collected from Escherichia coli 279 (493) 97 (348) 137 (839) 19 (907) 10 (943) 5 (961) 1 (964) 4 (978) 4 (993) 2 (1000) 025 05 COI|S.t|n : <0.5 <0.5 — / — / — 99.6 / 0.0 / 04 COIiStin SO5 1 _ / _./ _ : 917 / _ / 83
. . o Non-ESBL phenotype 227 (81.4)8| 96 (42.3) |122 (96.0)| 9 (100.0) 0.25 | 0.25 Ceftolozane/tazobactam 0.5 >32 76.1/2.8 /211 746/-1254 Cefiol ftazobact 05 4 902/78/20 | 902/—/98

* In 2014, a total of 566 Gram-negative, non-duplicate, non-consecutive clinical Ceftriaxone 012 >8 620/00/380 | 620/00/380 Cefto Qg_ane azobactam 5 25 06 TES 536 706704
isolates were collected by the Programme to Assess Ceftolozane/Tazobactam Ceftazidime 025 >32 648/70/282 | 606/42/352 €ltazidime > : - : O/ =1 £9.
European countries, Turkey and Israel (number of centres) as follows: Austria (1), _ , Meropenem 0.03 3 831/28/141 | 859/85/56 Meropenem 0.5 16 78.4/59/15.7 | 78.4/9.8/11.8
Belgium (1), Czech Republic (1), Denmark (1), Finland (1), France (4), Germany (5), Klebsiella pneumoniae 71 (12.5) | 12 (16.9) |21 (446.5)| 15 (67.6) | 5 (/4.6) | 1(761)  2(78.9) | 2(81.7) | 1(83.1) | 3(87.3) |9(100.0)| 0.5 >32 Doripenem <012 4 831/28/ 141 831/28/ 141 Doripenem 1 >4 784/59/15.7 | 70.6/7.8/ 21.6
Greece (1), Ireland (2), Israel (1), ltaly (4), Netherlands (1), Norway (1), Poland (1), ” Aztreonam <012 | >16 | 62.0/2.8/352  62.0/0.0/38.0 Aztreonam 8 >16 | 54.9/9.8/35.3 | 0.0/64.7/35.3
Portugal (1), Russia (3), Spain (3), Sweden (2), Switzerland (1), Turkey (2), Non-ESBL phenotype 42 (59.2)1 | 12 (28.6) | 19(73.8)  8(92.9) | 2(976) |1 (100.0) 025 05 Piperacillin/tazobactam 4 >64 | 70.4/14/282 | 64.8/5.6/29.6 Pperacillin/tazobactam 4 >04 | 120/39/235 | fasS/—/2l>
iraine (1) and bnited Hingdom (3 ESBL phenot 29 (40.8)l 2 (6.9 7(310)  3(414) | 0(41.4) | 2(48.3) | 2(55.2) | 1(58.6) | 3 (69.0) | 9(100.0 38 32 < Iprofloxacin =993 > MAT287258 | 069.2/4.2)29.5 ggrzg'gi(c?i?\m O<.112 j %%22//%%//15;§ 7334 S/3.8//5318.8

> L < : . . 21—109.

* Species identification was performed at the participating medical centres and was phenotype (40.8) (6.9) (31.0) (41.4) (41.4) (48.3) (95.2) (98.6) (69.0) (100.0) G_entam[mn <1 >8 7/8.9/0.0/211 78.9/0.0/211 Amikacin 5 4 961 /0.0 /3.9 941720739
confirmed at the monitoring laboratory (JMI Laboratories) using MALDI-TOF mass MEM-S-ESBL phenot 19 (26.8)| 2 (105) | 7@474) | 3(63.2) | 0(63.2) | 2(737) | 2(84.2) | 0(84.2) | 0(84.2) | 3 (100.0 1 232 Tlg_ecycllne§ 0.25 0.5 100.0/0.0/0.0 | 95.8/4.2/0.0 Colistin 5 5 1000/0.0/00 | 1000/—/00
spectrometry (Bruker, Billerica, MA, USA), when necessary I phenotype (26.8) (10.5) (47.4) e (63.2) (73.7) (84.2) (84.2) (84.2) | 3 (100.0) Colistin =0.5 2 — /== 93.0/-/170 ' ' ' ' '

_ _ _ _ _ . _ _ _ CLSI = Clinigal anq Lgporatory Standards Instit.ute; EQCAST = EuropeanoCommittee on Antim!crobial Sgsceptibility Testing; IAl = ?ntra-abdominal infection; MIC = minimum inhibitory concentration; MIC,, = minimum inhibitory concentration required to inhibit growth of 50% of isolates;

* Only one strain per patient infection episode was included in this surveillance study Enterobacter cloacae 36 (6.4) 1(2.8) | 13(38.9) | 7(58.3) | 4(694) 2(75.0) | 2(80.6) | 2(86.1) | 2(91.7) | 1(94.4) | 2(100.0)| 0.5 16 l'\ﬂ:'ﬁfgr; f;s'“ggg,ggggg'*;;;Otfg;g[g?fggg}'g;g ;%“Eﬁ%fs”}h['gg%]"%”th of 90% ofisclates; R = resistant; | = intermediate; S = suscepible.

. i} . e i} “~” = no breakpoint available for iqterpretation. . ' . . . .

Antimicrobial Susceptlblllty teStlng Proteus mirabilis 29 (39) 0 (OO) v (31 8) 11 (81 8) 9 (909) 9 (1 OOO) 0.5 1 $In the absence of a CLSI breakpoint, US Food and Drug Administration breakpoints applied when available.

* |solates were tested for susceptibility to multiple antimicrobial agents at a reference C I =
laboratory (JMI Laboratories) by standardized, reference broth microdilution Klebsiella oxytoca 17 (3.0) | 4 (23.5) | 10 (82.4) | 3 (100.0) 025 | 05 onciusions
ﬁgt?h%%fs described in Clinical and Laboratory Standards Institute (CLS) « Ceftolozane/tazobactam demonstrated potent activity against contemporary aerobic Gram-negative pathogens causing IAls in European, Turkish and Israeli hospitals

] Pseudomonas aeruginosa 51 (9.0) 1(2.0) 1(3.9 |30(©2.7)] 5(72.5) | 5(824) 4(90.2) | 4(98.0) | 0(98.0) | 0(98.0) | 1(100.0) | 0.5 4 » Ceftolozane/tazobactam was active against many Enterobacteriaceae, including some ESBL-phenotype strains; however, activity was compromised against ESBL-phenotype

. Qeftqlozane/tazobactam was tested using a fixed dose of 4 mg/L B-lactamase K. pneumoniae strains and meropenem-susceptible subsets
inhibitor Acinetobacter spp.l 12 (2.1) 1 (8.3) 0 (8.3) 083) 083 | 083 | 1(16.7) | 2(33.3) | 5(50.0) | 0(50.0) | 6(100.0)| 16 >32 * Against P. aeruginosa, ceftolozane/tazobactam demonstrated in vitro activity superior to that of meropenem, piperacillin/tazobactam, ceftazidime, cefepime and ciprofloxacin but was less

* Minimum inhibitory concentration (MIC) results were interpreted according to 5 active than colistin and amikacin
CLSI criteria in M100-S268 (2016) and European Committee on Antimicrobial Stenotrophomonas maltophilia 7(1.2) 1(14.3) | 0(14.3) | 0(14.3) | 1(28.6) | 2(5371) 3(100.0)| 32 & — » These recent (2014) data support a role for ceftolozane/tazobactam in the treatment of patients with clAls
Susceptibility Testing (EUCAST) breakpoint tables (version 6.0, January 2016)’ | - - | - | | T | - |

] , ESBL = extended-spectrum B-lactamase; IAl = intra-abdominal infection; MEM = meropenem; MIC = minimum inhibitory concentration; MIC,, = minimum inhibitory concentration required to inhibit growth of 50% of isolates; MICg, = minimum inhibitory concentration
— Ceftolozane/tazobactam CLSI breakpoints applied were <2/4 mg/L and =8/4 mg/L required to inhibit growth of 90% of isolates; S = susceptible. References Ackn ow|edgements
for Enterobacteriaceae and <4/4 mg/ L and 216/4 mg/ L for P. aer uginosa, for TIncludes Citrobacter braakii (2), Citrobacter freundii (17), Citrobacter koseri (1), Enterobacter aerogenes (15), Enterobacter amnigenus (1), Enterobacter asburiae (1), E. cloacae (41), E. coli (279), K. oxytoca (17), K. pneumoniae (71), Morganella morganii (10), \ Mazuski JE. Solomkin JS. Intra-abdominal infections. Sura Clin North Am,. 2009.89-424-437 5 Cinical and Laboratory Standards Institute. MO7-A10. Methods for dilut iricrobial bl
susceptibility and resistance, respectively P. mirabilis (22), Proteus vulgaris (6), Providencia rettgeri (1), Providencia stuartii (3), Serratia fonticola (1), Serratia marcescens (8). 2-- F:;:: [')J, I;Ia:1 ;mRE Sa-d:rr:: J :n::; '\'l” ZZtli(r)r:]ijrobLil;gac::/ ityo; Ce:o-lozan;/ta-mb;ctar;] - : te'sf:'sc; rat?acteariaotr:act)r;lro ;Zezb?car:;;l :pirove(; Star-wd;d:?esthogdi'til:):f\‘;af;'nngcgi :Iac LSSUECGP' llity Funding for this research was provided by Merck & Co., Inc., Kenilworth, NJ, -
— EUCAST breakpoints applied for ceftolozane/tazobactam were <1/4 mg/L and *Underlined results based on the EUCAST susceptibility breakpoint.” against Enterobacteriaceae and Pseudomonas acruginosa with various resistance patterns isolated 2015 | - USA. Medical writing and editorial assistance was provided by Tracy Cao, PhD, E 0
=2/4 mg/L for Enterobacteriaceae and <4/4 mg/L and 28/4 mg/L for P. aeruginosa, SPercentage expressed with total number of E. coli as the denominator. 3 ::j:;t:;??ﬁ:::r: :r;tlzvéir:: :ze';tzfz?:gzzf:zii;i;t:r:::\/-:;::S.ted R 6. ;:Ju;;c;e:)lt;riwli;aezc;;a;?rzé tit?:fc;a::asn:;;titjp L\fl;r(r)](;-i2\?\}azi:’c>;n;:ar;cLeST;tazr:)(i:r.ds for antimicrobial of ApotheCom, Yardley, PA, USA. This assistance was funded by Merck & Co., o
for Susceptlblllty and reSiStance, reSpeCtive|y ||Percentage expressed with total number of K. pneumoniae as the denominator. | Gram-neg’ative orgar;isms isolate’d from intre;-abdominal and urinary tract infections in European and 7. European Committee on Antimicrobial Susceptibility Testing. Breakpoint tables for interpretation of InC" Kenilworth’ N‘J’ USA. =
— E. coli and Klebsiella SPP. isolates with MIC of =2 mg/ L for ceftazidime or Tincludes Acinetobacter baumannii-calcoaceticus spp. complex (10), Acinetobacter junii (1), Acinetobacter johnsonii (1). ) ;:tbe:xjt:tz::;Zita:::r(::i;‘;{ﬁi;it:jif;i:?ﬁ_ erck & Co.. Ino.: 2015 Z(I;Sessasr;j T\;I);Z: i:nzeot::' version 6.0, January 2016. hitprliwww.eucast org/clinical_breakpoints/. E
Ceftriaxone or aZtreonam were Categorized as ESBI— phenOtypeS | i ’ | o S | 8. Tygacil [prescribing information]. Philadelphia, PA: Wyeth Pharmaceuticals, Inc.; January 2016. http://bit.ly/1 LdfDz1
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