Antimicrobial Activity of Daptomycin and Comparator Agents Tested against Methicillin-Resistant S. aureus
and Vancomycin-Resistant Enterococci: Analysis of Five-year Trends in Europe and USA Hospitals (2009-2013)
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CONCLUSIONS

. : . - . : . . resistant (MIC, 28 mg/L) enterococci from Europe and USA. . . . .
Objective: To evaluate daptomycin activity trends among Methicillin-resistant Staphylococcus aureus (MRSA) and * The overall MRSA rate in EU was 26.3%, with the highest * Among S. aureus, only 9 (0.0%; 7 MRSA and 2 MSSA) ( glL) > » Daptomycin demonstrated sustained activity against an
methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant enterococci (VRE) are extremely rates found in Portugal (66.3%), Russia (52.2%) and daptomycin-non-susceptible isolates were observed in Antimicrobial adent e e %S / %1 / %6R extensive collection of clinical isolates of MRSA and VRE
vancomycin-resistant enterococci (VRE) in a 5-year period important pathogens causing serious infections in the Ukraine (45.3%), and the lowest rates observed in EU and 7 in the USA (0.03%; 6 MRSA and 1 MSSA), o 2 %0 0 cLsl EUCAST from numerous European and USA medical centres over
(2009-2013). Daptomycin, the first-in-class cyclic lipopeptide hospital environment. These organisms are usually Sweden (0.3%), Czech Republic (14.0%) and Germany with no increasing trend over the study period (Table 4). Europe (3,748) the last five years.
antibiotic, was approved in Europe (EU) for the treatment of multidrug-resistant (MDR) which limits the therapeutic (18.2%). In the USA, the overall MRSA rate was 49.8% Among MRSA, only 7 an_d 6 (_0.19 and 0.05%) _ Daptomycin <o.25 05 99.8/-/- 99.8/0.0/0.2 - o i SE.E 67 o siay @l sl wee
complicated skin and soft tissue infections (cSSTIs) in 2006 tions available for patient treatment. Daptomvcin i (Table 1). daptomycin-non-susceptible isolates were observed in G ey 025 >2 658/02/340  654/0.4/34.2 . ' R .

VA » options availabie for patient treatment. Daptomycin 1S a A - - Erythromycin >2 >2  30.4/26/67.0  30.8/1.1/68.1 susceptible to daptomycin in vitro, which was more potent
and for the treatment of right-sided infective endocarditis cyclic lipopeptide with rapid in vitro bactericidal activity _ _ ‘ i _ EU (SlX_CltleS in four countries) and USA (six states) Levofloxacin >4 >4 116/15/869  11.6/1.5/86.9 compared to vancomycin and linezolid against MRSA
(RIE) due to S. aureus and S. aureus bacteraemia when against a wide spectrum of gram-positive pathogens, * \o/ggte:?vne]é/?r\n-e:riesr:ftoinltfl.z Sencaiilcfn(svsftr%? gctzlra\l/\?ifh\,\;z'::s respectively (Tables 2 and 4). #'.Ziii'c'ﬁneb 0.%) ] 0.’25 99(;)%{90/-% O gg:gj 8:8; 8:1 '
associated with RIE or with ¢cSSTI in 2007; and has inc|uding MDR isolates of Staphy|ococci and enterococci . g . . yed, . . TMP/SMX® <0.5 <0.5 97.7/0.0/2.3 97.7/0.2/2.1 » Daptomycin activity was not adversely influenced by
. . o , : ranging from 0.2% in France to 12.5% in Poland. VR-EF » Only two daptomycin-non-susceptible VRE were Teicoplanin < < >99.9/<0.1/0.0 99.0/00/1.0 2 A :
increasingly been used for these indications worldwide. : o : : . . e . resistance to oxacillin among S. aureus or resistance to

_ _ was NOT identified (0.0%) in Belgium, Czech Republic, identified, both EFM from the USA (Table 4). Vancomycin 1 1 100.0/0.0/0.0 ~ 100.0/0.0/0.0 VaNcomvein amona enterococei
Daptomycin was approved in Europe (EU) for the treatment Greece, Hungary, Russia, Spain, Sweden, Turkey and USA (11,440) J < '
Methods: C ; ; ient isol 5 o] : . . : : : , gary, , Spain, : y Daptomycin 025 05 >99.9/-/- >99.9/0.0/<0.1
ethods: Consecutive, unique patient isolates of clinica of complicated skin and soft tissue infections (cSSTIs) in i A ndamyci
USA medical centres and susceptibility tested in a central 2006. In the United States (USA), daptomycin was initially - - : vancomycin resistance among E. faecalis (VREF) and E. evofioaain A Cr de/os/er1 306/08 600

: P y_ _ approved by the Food and Drug Administration (USA-FDA)  Vancomycin-resistant E. faecium (VR-EFM) rate was faecium (VREFM) strains from European countries and the USA Linezolid 1 2 99.9/0.0/0.1 99.9/0.0/0.1 AC K N OWL E DG E M E NTS

reference laboratory against daptomycin and various in 2003 for the treatment complicated skin and skin structure much higher in the USA (77.7%) compared to EU (29.5% (2009-2013). Tigecyclineb 0.06 0.25 >99.9/-/- >99.9/0.0/<0.1

i iluti - . . . e i i i TMP/SMX <0.5 <0.5 97.9/0.0/2.1 97.9/0.2/1.9 , , , ,
C(-)mparators by CLSI broth microdilution methOdS.- Mueller infections (CSSSIS) caused by Susceptlble gram-positive Overa”). The EU countries with h|gheSt VR-EFM rates % Resistant (no. tested) Teicoplanin < < 100.0/00/0.0 99.9/00/01 This study was sponsored in part by a research grant from Cubist Pharmaceuticals.
Hinton broth was supplemented to 50 mg/L of calcium when bacteria. We evaluate daptomycin activity trends among were Poland (63.1%), Ireland (54.5%) and Turkey (45.3%; Country MRSA VR.EF VR-EFM Vancomycin 1 1 100.0/0.0/0.0  100.0/0.0/0.0
testing daptomycin. MIC results were interpreted according MRSA a.n d VRE from EU and USA hospitals in a 5-year Table 1). e R G 6 (T e Vancomycin-R? E. faecalis

. — - . . 0 Europe (48)
to EUCAST and CLSI breakpoint criteria (2013). period (2009-2013). _ o Czech Republic 14.0 (321) 0.0 (40) 21.7(23) e 05 1 1000/ -/ - - R E F E R E N C ES
» Daptomycin susceptibility rates were (EU/USA) France 227 (2,433) 0.2 (546) 3.1 (150) Ampicillin 2 4 97.9/0.0/2.1 97.9/0.0/2.1 - ) o

Results: Atotal of (EU/USA) 14,246/22,967 S. aureus 99.94/99.97%, 1Q0.0/99.96% a_nd 100.0/99:7% for S. Germany 18:2 (1’662) 1:6 (350) 32'.9 (13) t;vecgg;éacin >14 >14 1366 (; %o é ?g,g - 6?6/0-/00 1 acélgﬁirzg?ar:::(:zgzlrglli;atr:iisrt:zrlrtlztéttt;tﬁa(ﬁ?alfgr(l)\\//IVO;efjgbll(\:/lae”t;o:; ;:roorvil(liu“on
(26.3/49.8% MRSA), 1,827/1,537 E. faecium (EFM,; MATERIALS AND METHODS aureus, E. faecalis and E. faecium, respectively (Table 2). Greece 37.0 (308) 0.0 (108) 42.9 (70) Tigecycline® 006 025 100.0/- /- 100.0/0.0/0.0 standard: ninth edition Wayne, PA: CLSI.
29.5/77.7% vancomycin-resistant [VR] EFM) and y 32'3 (192) 0'0 (25.0) 12' 5(8) Teicoplanin >8 >8 29.2/0.0/70.8 22.9/0.0/77.1 2. Clinical and Laboratory Standards Institute (2014). M100-S24. Performance

: : j o icillin- i ungary : : : : Vancomycin >16 >16 0.0/12.5/87.5 0.0/0.0/100.0 standards for antimicrobial susceptibility testing: 24th informational supplement.
3,043/2,848 E. faecalis (EF; 1.6/3.5% VREF) were Bacterial isolates: Consecutive, unique patient isolates of thsﬁh:gI\I,Ignilésrﬁsgitrl]t_)lseui:;tzggse(mesgﬁgfgi::/éRVSF?é s Ireland 38.0 (953) 0.8 (128) 54.5 (176) USA (99) Wayne, PA: CLSI. PRI i
evaluated. Isolates were mainly from cSSTI (40%) and clinical significance were collected in 67 EU (17 nations) and exhibited very similar daptomycin MIC distributions (data Israel 37.6 (378) 3.4 (119) 9.1 (22) 2&‘3@%‘”“ <11 g 9918(;-8’0'/’1'0 ” 0'/’(; 3'/1 . 3. Carugati M, Bayer AS, Miro JM, Park LP, Guimaraes AC, Skoutelis A, Fortes CQ,

. 0 . . i ) = . . . : : . Durante-Mangoni E, Hannan MM, Nacinovich F, Fernandez-Hidalgo N, Grossi P,
bacteraemia (32 /0). ng_heSt MRSA rates were found in 145 USA medical centres between January 2009 and not ShOWI’l). Italy 33.4(1,243) 2.8 (354) 12.5(96) L.evoflo.xacm >4 >4 5.1/0.0/94.9 /- 1- Tan RS, Holland T, Fowler VG, Jr., Corey RG, Chu VH, International Collaboration
Portugal (663%)' Russia (522%) and USA (498%)' November 2013. Each participant centre followed a StUdy Poland 37.0(521) 12.5 (128) 63.1 (168) 'Il_'llggf:?llclﬁneb 0]66 0;5 985%/00/-0 ; 2.0 ggg ; 28 ; 38 on E (2013). High-dose daptomycin therapy for left-sided infective endocarditis: a
whereas highest VREFM rates were observed in the USA T . o ; ; ; Portugal 66.3 (522) 2.9 (136) 10.0 (80) . . y y D 510075 prospective study from the international collaboration on endocarditis. Antimicrob
e Pgland il O e protocol which indicated the number of consecutive isolates Daptomycin was very active against MRSA (MICsqq, Pusein 522 (502) 0.0 (50 4050 \T/Z'rfggr'g;‘c'?n c8 2B 202/10/785  172/00/828 Agents Chemother 57: 6213-6222,

- 70), 70 ~270). ! to be collected from specific sites of infection. The number of 0.25/0.5 mg/L in EU and USA), VR-EFM (MICs90, 2/2 oo 102 (1.346) Yoy o e Vancomycin-R¢ E. faecium o o 4. Cubicin Package Insert (2012). Available at
VREF were observed in 15 and 8 EU nations, respectively. participant centres as well as the number of isolates per site mg/L in EU and USA) and VR-EF (MIC,4, of 0.5/1 and P 2 L - - Europe (539) http://www.cubicin.com/pdf/PrescribingInformation.pd. Accessed January 2013,
DEjgitem e Sdsesoileliy ies were (HUUR) SErtion of infection varied by geographic region as well as overtime 1/2 mg/L in EU and USA, respectively (Tables 2 and 3). Sweden 0.2 (875) 00209 052 Al : : AT ool > 532.’3‘:1 (503152;1Sre%ﬁ"fxtvﬁfzﬁfeo;? rerpretation ofilGs and zone dameters
100.0/99.7 and 100.0/99.96% for S. aureus, EFM and EF, The majority of isolates were collected from Complicated Ski.n ) . — aoaiCiy 0.0(237) 45.3 (299) ﬁg\llglf(lzcl)lilgcin zi zi 03;93//0698//19059.90 0.0/.0)(2.100'0 http://wwv;/.(;ucast.(?r/q/clini.cal breakpoir.1ts/. Accessed January 2014.
respectively. Daptomycin was very active against MRSA and soft tissue infections (40%) and bacteraemia (32%). The » Vancomycin (MICgq90, 1/1 mg/L; 100.0% susceptible) and UK 21.7 (1,602) 3.4 (176) 32.8 (74) Linezolid 1 2 98.9/02/09  99.1/0.0/0.9 6. Gonzalez-Ruiz A, Beiras-Fernandez A, Lehmkuhl H, Seaton RA, Loeffler J,
(M|C50/90, 0.25/0.5 mg/L Bl s USA), VREEM (M|C50/90, : | ' 0 0). linezolid (M|C50/90, 1/2 mg/L; >09.9%, susceptible) also Ukraine 45.3 (128) 0.0 (13) 0.0 (16) Tlg_ecyclln_eb <0.03 0.12 100.0/-/- 100.0/0.0/0.0 Chaves RL (2911). Clinical experie.nce with daptomycin in Europe: The first 2.5

: organism collection includes 37,213 S. aureus (14,246 from ined acti inst MRSA Il b All Europe 26.3 (14,246) 1.6 (3,043) 29.5 (1,827) Teicoplanin >8 >8 145/74/781  121/0.0/87.9 years. J Antimicrob Chemother 66: 912-919.
1/2 mg/L in EU and USA, respectively (see Table 3). Among 3 Ojg fl‘OI’T’] EU ar.?]glz 8e48 froi;l '[I”le st)e;r?gogcg"éz ;‘eca IS four-fold less potent than daptomycin (Table 3). S ColE (22 26T SDIZE50) ORCo U?)Qp%rﬁi?n , , 005/ /. L combination therapy for Gram-positive infections. Int J Antimicrob Agents 42: 202-
MRSA, only 7/6 (0.19/0.05%) daptomycin-nonsusceptible s : ’ - Ampicillin >8 >8 0.4/0.0/99.6 0.3/0.1/99.6 8 é;zér HS, Becker HK, Moet GJ, Jones RN (2010). Antimicrobial activity of
solat b din EU (six cities in f faecium (1,827 from EU and 1,537 from the USA). _ D , , , Levofloxacin >4 >4 02/00/998 e : 3 ' ’ A clivity
ISOlates were observed In (six cities in four Table 2. Summary of daptomycin activity when tested against S. aureus and enterococci from Eurpean and USA hospitals (2009-2013). Linezolid 1 ’ 98.3/06/11 98.9/0.0/ 1.1 daptomycin tested against Staphylococcus aureus with vancomycin MIC of 2
countries)/USA (six states) with no increasing trend over the Susceptibility testing: Daptomycin and various comparator No. of isolates (cumulative %) inhibited at daptomycin MIC (mg/L) of: Tigecycline? 0.08 0-25 99.0/-1- 99.0/0.7/0.3 k/lg/mLb'ls|0||a:edtlg'thzsur;tzegdssstftes and European osplals (2006-2006). Diagn

0 0 0 . . . f ; ICropIol Intec IS . - .
study period. Only two daptomycin-non-susceptible VRE - Organism/continent (no.) <0.12 0.25 0.5 1 2 4 8 >8 T eicoplanin >8 8 38/3.3/92.9 28/0.0197-2 9. Sader HS, Farrell DJ, Jones RN (2011). Antimicrobial activity of daptomycin tested

: o : agents were tested by Clinical and Laboratory Standards Vancomycin >16 >16 0.0/0.7/993  0.0/0.0/100.0 _ - . : .
were identified (both EFM from the USA). Vancomycin . . . . S. aureus o Criteria as published by the CLS! [2014] and EUCAST [2014] against gram-positive strains collected in European hospitals: results from 7 years
(MICgye0, 1/1 mg/L; 100.0% susceptible) and linezolid Institute (CLSI, 2012) broth microdilution methods in All isolates b. USA-FDA breakpoints were applied when available [Tygacil Product Insert, 2012]. of reSisltance Eurvei"ance (2003-2009|)- t;ll Chemother 23: |200-206- |
. . i i ili 1t a . TMP/SMX = trimethoprim/sulfameth le. 10. Tygacil® Package Insert (2012). Available at www.tygacil.com. Accesse

(MIC. 00, 1/2 mg/L: >99.9% susceptible) also remained valldated,. microdilution panels mar)ufactured by Europe (14,246) 480 (3.4) 10,917 (80.0) 2,740 (99.2) 100 (>99.9) 9 (100.0) I e gl EUCAST, 20141 S)égtember201 3 (2012) www.tygacil.com

~50/901 - ThermoFisher, Inc. (Cleveland, Ohio, USA). The test USA (22,967) 676 (2.9) 16,754 (75.9) 5,354 (99.2) 176 (>99.9) 7 (100.0) P
active against MRSA overall, but were two- to four-fold less _ e _ : " : _ MRSAb
potent than daptomycin. Methicillin-susceptible and MRSA, medl_um V\{as Mueller-Hlnto.n broth adjusted to contgln Europe (3,748) 70 (1.9) 2,637 (72.2) 996 (98.8) 38(99.8) 7(100.0) _ _ _ »
as well as vancomycin-susceptible and VRE exhibited very physiological levels of calcium (50 mg/L) when testing USA (11,440) 232 (2.0) 7,925 (71.3) 3,170 (99.0) 107 (>99.9) 6 (100.0) Table 4. Occurrence of MRSA, VRE and daptomycin-non-susceptible strains stratified by year.

o - b daptomycin. European Committee on Antimicrobial E. faecalis Year Year
ST CEAETEN IS B Susceptibility Testing (EUCAST) and CLSI interpretive Allisolates Region (Europe)/organism 2009 2010 2011 2012 2013 Region (USA)/organism 2009 2010 2011 2012 2013
AL _ : _ Europe (3,043) 27 (0.9) 50 (2.5) 940 (33.4) 1,747 (90.8) 262 (99.4) 17 (100.0) S clias S alous
Conclusion: Daptomycin demonstrated sustained activity criteria were used to categorize the 'SOIQtes as su§c.e.pt|ble, Lo @t 2l SLZ0 857 (32.8) 1,570 (87.9) 320 (99.1) 24(>99.9) 1(100.0) MRSA rate 25.9 26.1 20.1 26.7 23.1 MRSA rate 51.0 51.7 49.2 47.3 49.8
against an extensive collection of clinical isolates of MRSA intermediate and resistant. A daptomycin susceptibility Vafg?omyc'zg 25 (52,1 22 (979 L (1000 No. of DAP-NS® isolates (%) 0 1(0.03) 3(0.11) 2(0.07)  3(0.13) No. of DAP-NS isolates (%) 1(0.03) 2(0.05) 2(0.05) 1(0.03) 1(0.01)
: breakpoint of <1 mg/L was applied for S. aureus, while <4 urope - - - - 1(100.0) No. of VAN 22 mg/L (%)° 60(2.4) 35(0.9) 47(17) 52(1.9) 20(0.9) No. of VAN 22 mg/L (%)° 123(35) 51(1.3) 59(1.5) 81(22) 80(10)
and VRE from NUMErous European and USA medical P 9 PP USA (99) 1.0 0(1.0) 38 (39.4) 50 (89.9) 10 (100.0) No. tested 2541 3,763 2,837 2804 2301 No. tested 3521 3,919 4,044 3747 7,736
centres over the last five years. More than 99.9% of mg/L was used for the enterococcal results, as E. faecium E. faecalis E. faecalis
contemporary clinical strains were susceptible to recommended by the CLSI and the USA-FDA. EUCAST has Allisolates Vancomycin-resistance rate 2.3 1.2 1.7 1.7 0.8 Vancomycin-resistance rate 2.9 4.8 4.5 4.5 14
L . ; : : ; Europe (1,827) 6(0.3) 22 (1.5) 75 (5.6) 437 (29.6) 1,101 (89.8) 186 (100.0) No. of DAP-NS isolates (%) 0 0 0 0 0 No. of DAP-NS isolates (%) 1(0.14) 0 0 0 0
daptomycin in vitro, which was more potent compared to established daptomycin susceptible and resistant _ USA (1,537) 9(0.6) 7 (1.0) 72 (5.7) 453 (35.2) 865 (91.5) 126 (99.7) 4 (>99.9) 1 (100.0) No. tested 724 943 543 459 374 No. tested 696 705 463 336 648
vancomycin and linezolid against MRSA. Daptomycin breakpoints for S. aureus (<1 and >1 mg/L, respectively), but Vancomycin-R¢ E_ faecium E faecium
act|v|ty was not adverse|y influenced by resistance to has not pUb“Shed daptomyC|n breakp0|nts for enterococcal Europe (539) 1(0.2) 4(0.9) 26 (5.8) 151 (33.8) 311 (91.5) 46 (100.0) - Vancomycin-resistance rate 27.8 19.8 23.6 50.3 30.0 Vancomycin-resistance rate 78.6 79.5 77.3 75.3 74.5
oy . . . . . . USA (1,194 5(0.4 3(0.7 55 (5.3 376 (36.8 671 (93.0 82 (99.8 2 (100.0 No. of DAP-NS isolates (% 0 0 0 0 0 No. of DAP-NS isolates (% 2(0.52 2(0.40 1(0.37 0 0
oxacillin among S. _aureus or resistance to Vancomycm strains. The fO”OWIng qua“ty ContrOI (QC) Organlsms Were. a. Underlirfe value)s indicate susceptibility ri\te ezccording to CLSI [2014)] and EUCAST (S. iurezs only)[2014]. : : : : : : : : No. tested " 417 474 326 340 270 No. tested " (385 ! (494 ! (268 ! 170 220
among enterococcil. Concurrently tested: S. aureus ATCC 29213 and E. faecalis b. MRSA = methicillin-resistant S. aureus. a. DAP-NS = daptomycin-non-susceptible; MIC 22 mg/L for S. aureus and =8 mg/L for enterococci [CLSI, 2014].
ATCC 29212: all QC results were within pubIIShed limits. c.  Vancomycin-R = vancomycin-resistant (MIC, >4 mg/L; EUCAST, 2013). b. VAN 22 mg/L = S. aureus isolates with vancomycin MIC of 22 mg/L. All of them had vancomycin MIC at 2 mg/L.
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