CANADIAN ANTIMICROBIAL
RESISTANCE ALLIANCE

Activity of Eravacycline and Comparators against 3,174 Pathogens
Isolated from Canadian Hospitals: CANWARD 2014

CARAE:

L4
DIAGNOSTIC SERVICES SERVICES DIAGNOSTIC
MANITOBA MANITOBA

-

www.can-r.ca

®

Dr. George G. Zhanel

| G.G. ZHANEL?, H. ADAM2, M. BAXTER?, B. WESHNOWESKI2, R. VASHISHTZ, S. BIJU?, A. GOLDEN?, A. DENISUIKL, A. WALKTY?, el soencesconve
Health Sciences Centre P. LAGACE-WIENS?, J.A. KARLOWSKY2 and D.J. HOBAN?Z Universiry R SRR

Phone: 204-787-4902
Email: ggzhanel@pcs.mb.ca

Wlnnlpeg oF MANITOBA

lUniversity of Manitoba, “Diagnostic Services Manitoba, Winnipeg, Manitoba, Canada

RESULTS

Table 2. In vitro activities of eravacycline and comparators versus Gram-positive cocci

ABSTRACT MATERIALS & METHODS

Study Background and Bacterial Isolates: The isolates tested in this study

Background: Eravacycline (ERV) is a synthetic, broad-spectrum intravenous 3,174 clinical isolates were collected for CANWARD 2014.

and oral fluorocycline antibiotic under development for the treatment of were obtained from January-October 2014, inclusive, from an ongoing cross- . g;g (ig-%’) We"re ftfodn} blood, }265t(_39i9°/ti)7f8r<;m5rgzr3/lra;0ry Slourcte_ls, t322 (10.1%) were from urine, and 311 (9.8%) were from wounds. Organiem (n meted) T Organism (n tested) MIC (ug/mD)

multidrug-resistant infections.! ERV has completed enrollment in Phase 3 clinical Canada surveillance study (CANWARD; www.can-r.ca) organized by the iy (1(3 5o )o])crg?n ebc; fientrsz] 1rr71ay2 :ri ffnaz,e A c() (4.2 202/ )e%asipyaé ;err; Sénd T y— antimicrobial agent 50% 90%  Range %S %I %R antimicrobial agent 50%  90% Range %S %l %R
i i i : - - . 3 070 = S0l < 70) 1= ’ 0] = ' . . . Staphyl MSSA (618 Ent faecium (42

trials for the treatment of complicated urinary tract infections (cUTI) and investigators.® The goal of the CANWARD study was to assess pathogens and - 1014 (31.9%) were from patients on medical wards, 741 (23.3%) from emergency rooms, 586 (18.5%) from intensive care units, 587 (18.5%) from & r);\cl)zzc:;:ureus (618) o o oseos e a a n(-:;’:):\(l)acz;l;i:ZC|um( ) e ot <ot e a wa

complicated intra-abdominal infections (clAl).1?2 The activity of ERV was antimicrobial resistance patterns associated with lower respiratory tract, skin/skin hospital clinics, and 246 (7.8%) from surgical wards. Y YR 2R ' > ' e '

. . . - . . . o o . . P ’ . ( ) .. 9 . . . Ceftazidime 16 16 2-32 NA NA NA Ceftazidime > 32 > 32 16 ->32 NA NA NA
compared to comparators including meropenem (MER) and piperacillin- structure, urinary, and bacteremic infection in Canadian patients on 2,637 Gram-negative and Gram-positive pathogens were tested with eravacycline and the results are listed below: — 012 025 <003.05 NA NA NA A cay s 13 NA NA  NA
Fazob_actar_n (PTZ) :_slgalnst (_sram-negatlve and Gram-positive pathogens causing medlcallsgrglcal_ vyard35, |nt<_en5|ve care units, and presenting to_ emergency rooms Tetsle AL, 7 vl ssines o craveeling Srg CanserEinTs vEsrs G et Jaell Piperacillin-Tazobactam <1 <1 <1-4 NA NA NA Piperacilin-Tazobactam >512 >512  2->512 NA NA NA
infections in Canadian hospitals. and hospital clinics.® All isolates of MRSA were typed using staphylococcal Ceftriaxone 4 4 1-16 NA NA NA Ceftriaxone >64 >64 05->64 NA NA NA
Methods: From Jan-Oct 2014, inclusive, 13 sentinel hospitals submitted protein A (spa) typing to assess whether the isolates were community-associated Orga’?'smb_(”lte“e‘:)’ — “g'oco/(“g’mL)R —— aor:?fn”z:b(;t::;‘:)’ — MQ'OC (y(“g’mL) — — SR 05 4 <006->16 87.2 28 10 Ciprofloracin >16 >16  1->16 48 95.2

o o o oo o o o . . antimicrobial agen ange imi | 0 0 0 0 0 i i - i i o
pathogens from patients attending hospital clinics, emergency rooms, medical or healthcare-associated.? Isolates with a spa type associated with CMRSA7 or oo ool AL — W oo —_enr — 012 0% =003-1 998 VRET'(gleljyc""e 0lz 012 =003-0% NA WA ™
. . . . . . . . . . _ . aphylococcus aureus
and s_urglcal wards, qnd mten_swe care units as part qf an ongoing national CMRSA10 were considered CA-MRSA. Isolates with a spa type associated with Eravacycline 0 0B e A WA WA Eravacycline 0.25 05 0.06 -1 NA®  NA NA E— 006 025 <0015-1 NA® NA NA A 006 012 <0015-012 NA* NA NA
surveillance program in Canadian hospitals. 3,174 total isolates were collected CMRSA1l, CMRSA2, CMRSA4, CMRSA5, CMRSA3/6, CMRSA8 or CMRSA9 Ceftazidime <025 4 <025->32 913 15 73 Ceftazidime <0.25 05 <025-8 97.7 2.3 Ceftazidime 532 >32 16->32 NA NA NA Ceftazidime 532 532 >32-32 NA NA NA
for 2014. Susceptibility testing was performed using CLSI broth microdilution were considered HA-MRSA.2 Potential E. coli or Klebsiella spp. ESBL-producers Meropenem <003 <003 <003-05 100 Meropenem <003 <003 <003-05 100 Meropenem 4 32 025->32 NA NA NA Meropenem >32 >32 >32->32 NA NA NA
methods. were identified as isolates with a ceftriaxone and/or ceftazidime MIC of 1 mg/L or Piperacillin-Tazobactam <1 4 s1->512 976 11 13 Piperacillin-Tazobactam 2 128 <1->512 86 23 116 Piperacilin-Tazobactam 2 Dy 2zezss M A 0k Piperacillin-Tazobactam 28z =@z Ezesdlz A [ LA
Results: The activity (ug/ml) of ERV, MER and PTZ against select pathogens is greater and confirmed using the CLSI double disk diffusion method, as previously Ceftriaxone <025 16 <025->64 87.9 03 118 Ceftriaxone <025 2 <025-32 837 7 93 Ceftriaxone 64 >64 - 16->064  NA - NA - NA Ceftriaxone 64 >04 >64->04 0 NANA - NA
descrlbed below. described 3 Ciprofloxacin <0.06 > 16 <0.06->16 75.7 0.2 241 ) ) Ciprofloxacin >16 >16 0.25->16 19.9 80.1 Ciprofloxacin > 16 >16 >16->16 100
: . - b ) Ciprofloxacin £0.06 <0.06  <0.06-05 100 Tigecycline® 025 05 <003-1 955 Tigecycline® 012 012 006-025 NA NA NA
.. . an-ang . . Tigecycline 0.25 0.5 0.12-2 100
Organism (# isolates) ERV MER PTZ Antimicrobial Susceptibility Testing Methodology: Isolates were tested for T e Tigecycline® 05 1 0.25 - 2 100 CAMRSA (57) S e ST T EHRE (1)
P —— oMolcf,/?)n/(';/g/(c:)qS/o RSa?)gOGG 'Z'(')Cofgﬁ"o'%qg MI(ZTQ/;IC% antimicrobial susceptibilities using in-house prepared (Department of Clinical ——— 025 05 006.1 NA* NA Na  Stenotophomonas maltophilia (49) crevEmyaline 006 012 <0.015-012 NA® NA NA R 003 006 0008-006 NA* NA NA
. agalactiae . . . -0. <0. <0. <1/= o . . . . i _ a O
< J > ( (i48) 0.015/0.015/<0.0004-0.03 0.08/0.12 e Microbiology, Health Sciences Centre, Winnipeg, Canada) 96-well broth Ceftazidime 16 >32  1->32 361 97 542 E:f‘:;‘fﬂ:e >22 >‘;2 S by g"i 8“1’2 Ceftazidime >32 >32  16->32  NA NA NA Meropenem <006 <006 <0.06-0.12 100
. pneumoniae . . <0. -0. <0. . <1/< . S . T 3.4 o . - . . . Meropenem 2 4 0.25 - 32 NA NA NA _ -
S. pyogenes (36) oy B B microdilution panels acgordlng to CLSI (2012) guidelines.>#* The gntlmlcrob_lal Meropenem <003 <003 <003-05 100 Meropenem >3 >3 1->32 NA NA NA Piperacilln-Tazobactam 6 3 2.2%  NA NA NA Piperacillin-Tazobactam <1 =1 <1-<1 NA NA NA
SPN - PenR (7) b oI e e A agents tested were obtained as laboratory grade powders from their respective Piperacillin-Tazobactam 2 16  <1->512 903 4.2 56 Piperacillin-Tazobactam 256  >512  16->512 NA  NA NA Coftiaxone 64 564 16.564  NA NA NA SRS <012 <012 <042-<012 100
MSSA (618) 0.06/0.12/<0.015-0.5 0.12/0.25 <1/<1 manufacturers. Ceftriaxone >64 >64 05->64 56 94.4 Cf"‘“”:l‘m”e_ >64 64 4->64 NA~ NA - NA Ciprofloxacin 16 16 025->16 193 80.7 Ciprofloxacin 05 1 025->16 NA NA NA
MRSA? (157) 0.06/0.25/<0.015-1 4/32 32/128 Stock solutions were prepared and dilutions made, as described by the CLSI in C'Pr°f'°i‘a°'b” P 2l SAIE-2ds e 81.9 :i':;yz::;” i 186 ‘;52; 11: m Ei Ei Tigecycline® . Tigeeycline® 006 012  006.042 100
- o 2 g g . Ti i 0.25 1 0.12-1 100 &9 - -
CA-MRSA (58) 0.06/0.12/=0.015-0.12 2/4 16/32 cation-adjusted Mueller-Hinton broth (MHB).4 Following 2 subcultures from frozen — P—— HA-MIRSA (88) Streptococeus pneumoniae (148)
HA-MRSA (88) 0.12/0.5/<0.015-1 16/32 64/128 P : : : scherichia col neg (546) ) . Eravacycline 012 05 <0015-1 NA* NA NA Eravacycline 0.015 0.015 <0.004-0.03 NA* NA NA
S. epidermidis (51) 0.06/0.25/<0.015-0.5 1/32 <1/32 stock, the MICs of the antimicrobial agents for the isolates were determined by Eravacycline 0 0B QER-T AR WA A Eravacycline 1 2 05-4 NA® NA NA
: . . IS : - . P . . ' ' ’ o Ceftazidime >32 >32 16 ->32 NA NA NA Meropenem <0.06 0.12 <0.06 -1 919 47 34
E. faecalis (111) 0.06/0.12/<0.015-0.12 4/8 4/4 the CLSI broth microdilution method. Colony counts were performed periodically Ceftazidime <025 05 <025-32 985 04 11 Ceftazidime S025 =02 5024 100 Meropenem 16 32 05->32 NA NA NA Piperacillin-Tazobactam <1 =1 <1-4 NA NA NA
E. faecium (42) 0.06/0.12/<0.015-0.12 >32/>32 >512/>512 to confirm inocula. Quality control was performed using ATCC organisms Meropenem <003 <003 <003-012 100 Meropenem 006 006 <0.03-0.12 100 piperacillin-Tazobactam s 128 2.955  NA NA NA Coftiaxone <012 025  <042.1 100
VRE (11) 0.06/0.12/<0.015-0.12 >32/>32 >512/>512 including: ATCC 29213, E. f lis ATCC29212. E. coli ATCG 25922 S Piperacillin-Tazobactam <1 <1 <1 100 _ _ _
) < . S. , E. , E. , E < <1- 5 07 O . . .
C. freundii (8) 0.5/2/0.12-2 <0.03/0.06 4/512 including: S _aureus CC 29213 aecalls CC29 Coll 59 Piperacillin-Tazobactam <1 2 <1-512 985 07 07 Cottrinsone co25 <025 o251 100 Cfeftrlaxone. >64 >64 16->64 NA NA NA CllprofIO)faan 1 2 0.12-4 98.6 1.4
E. aerogenes (15) 0.5/0.5/0.25-1 0.06/0.06 4/64 and P. aeruginosa ATCC 27853. Ceftriaxone <025 <025 <025->64 987 04 09 e o T Ciprofioxacin Ple 2de Dag-mds  dLA el Tigecycline 0015 003 <0015-006 100
E. cloacae (86) 0.5/1/0.06-8 <0.03/0.12 2/64 Ciorofloxacin <006 >16 <006->16 833 02 165 Ciprofloxacin <0.06 0.12 <0.06 - 16 951 24 24 Tigecycline” 025 05 0.06 - 1 92 Streptococcus pneumoniae PenR (7)
E. coli (618) 0.25/0.5/0.06-1 <0.03/=0.03 <1/4 Tigecyclineb 093 05 iR T3 Tigecycline® 4 8 05-8 73 561 36.6 Staphylococcus epidermidis (51) Eravacycline 0.008 0.015 0.008-0.015 NA* NA NA
E. coli-ESBL (72) 0.25/0.5/0.06-1 <0.03/<0.03 2/16 C O N C L U S I O N S Kiebsiella pneumoniae AL (184) Acinetobacter baumannii (17) Eravacycline 0.06 025 =<0.015-0.5 NA* NA NA Meropenem 1 1 05-1 429 57.1
K. oxytoca (43) 0.25/0.5/0.06-1 <0.03/<0.03 2/128 P _ a Eravacycline 0.06 05 0.03-1 NAZ  NA NA Ceftazidime 16 >32 2->32 NA NA NA Piperacillin-Tazobactam 4 4 2-4 NA NA NA
. < < Eravacycline 0.5 1 0.06 - 4 NA! NA NA .
K. pneumoniae (184) 0.5/1/0.06-4 <0.03/<0.03 2/8 Coftaridime <025 1 <025.537 94 05 54 Ceftazidime 8 16 2.>32 765 176 59 Meropenem 1 32 =0.03->32 NA NA NA Ceftriaxone 1 1 05-1 100
:;/'- g?;gﬂn(lll(ll)m 1]/-5(/)15')24 882;882 i:};i} . Eravacyc”ne demonstrated in vitro aCtiVity Versus Gram-negative bacilli. " ; 0'03 <0.03 _< 0 3.16 995 ' 0'5 Meropenem 0.5 2 0.25-2 100 Piperacillin-Tazobactam <1 32 <1-64 NA NA NA Ciprofloxacin 2 4 1-4 85.7 14.3
5 | i ol o o SN/ . o o o = o o eropenem = 0. = 0. <0. - . 5 q HTR q . Aeld
N ° Eravac cllne demonstrated Otent N Vltro aCtIVIt a alnst Enterobacterlaceae Piperacillin-Tazobactam 2 64 <1-64 88.2 118 O Ceftriaxone 8 >64 <0.25->64 NA NA NA Tlgecycllne 0.03 0.03 <0.015-0.03 100
P. aeruginosa (343) 8/16/0.06->16 0.5/8 4/64 . cy . P . Y ag: ) g Piperacillin-Tazobactam 2 8 <1->512 973 11 16 Ceftriaxone 16 32 4->64 353 588 59 Ciprofloxacin 025 >16 <006->16 627 373 Streptococcus pyogenes (36)
S. marcescens (50) 1/2/0.5-8 0.06/0.06 <1/4 including ESBL-producing E. coli and K. pneumoniae and its activity was _ . . . Ciprofioxacin 005 095 <0061 100 B 012 025 <005-1  NA NA NA o acveline 003 008 <0004-003 NA® NA NA
S. maltophilia (49) 1/4/0.25-16 >32/>32 256/>512 unaffected by the presence of ESBL phenotype. cefiraxene =020 =025 =025->061 924 W i oo 4 012.4  NA  NA NA o . e — g o2 ol =l
A. baumannii (17) 0.06/0.5/0.03-1 0.5/2 2/64 . C d t fi I l 4 fold ti Ciprofloxacin <0.06 0.5 <0.06->16 929 11 6 E——— T : . Enterococcus .faecalls (111) Meropenem <006 <006 <006-<006 100
PenR-penicillin-resistant, MSSA-methicillin-susceptible Staphylococcus aureus, MR-methicillin om'par'e' o geeyalne, er_avacyc lnie V_Vas © njelts ?:C s el Tigecycline® 0.5 1 0.12-4 946 5.4 nerobacter f_‘erogenes( ) . Eravacycline 0.06 012 <0015-0.12 NA* NA NA Piperacillin-Tazobactam <1 <1 <1-<1 TP
resistant, CA-community-associated, HA-healthcare-associated, VRE-vancomycin-resistant P. mirabilis and 8 fold more active versus Acinetobacter baumannii. Kiebsiella pneumoniae ESBL pos (12) e e, e Ceftazidime >z >%2 16->32 WA NACNA Cetui <042 012 S042-2042 100
enterococci, SPN-Streptococcus pneumoniae, ESBL-extended spectrum beta lactamase - Eravacycline demonstrated potent in vitro activity against Stenotrophomonas Eravacycline 05 1 05-2  NA® NA NA Me azidime - ;0-03' ; - : Meropenem 4 8 0.5-16 NA NA NA GG Sz S S S
producing. maltophilia Ceftazidime 16 >3 2.3 25 83 667 eropenem 006 006 <003-025 100 Piperacillin-Tazobactam 4 4  <1-16  NA NA NA Ciprofloxacin 05 1 025-2  NA NA NA
*Based upon oxacillin SUSCEpHbility. A N ' ] Piperacillin-Tazobactam 4 64 2-64 73.3 26.7 Ceftriaxone >64 >64 4->64 NA NA NA - lineb COEE G5 SO0 G o
* Eravacycline was the most potent versus Gram-positive cocci. L"_empe_fl‘l‘_*mT i S‘1’-6°3 0-52152 S4°-°351126 z; . f;: Ceftriaxone B 6.7 Cirofiosachn e e e igecycline : : 015 -0,
Conclusions: Eravacycline displays broad-spectrum activity and is more active ~ + Eravacycline demonstrated potent in vitro activity against MSSA, MRSA peractlin-Tazobactam ” - 3 Ciprofloxacin Co@ 1 cees 88 G Tigecycline’ 012 025 $003-1 991 - Srareneels A neravalaa, - iHiaroteiis breskRolite deted by FD tervelin) whers aeplcabla:
than MER and PTZ versus MRSA, E. faecalis, E. faecium, VRE, S. maltophilia including both CA-MRSA and HA-MRSA. o neene T o e sy Tigecycine’ 05 1 025-1 100 - _ _ . ' o " o VT TR A
and A. baumannii. « Eravacycline demonstrated potent in vitro activity against all streptococci. Ti":: ;I’:i'” ) , - '05:2 oo ' """ Citrobacter freundii (10) Table 3. Distribution of eravacycline MICs versus Gram-negative organisms Table 4. Distribution of eravacycline MICs versus Gram-positive organisms
° Eravacyc"ne demonstrated pOtent in vitro activity against E. faecalis and Enter?)ba)::ter cloacas (86) - Eravacycline 0.5 2 0.12-2 NA® NA NA Number of isolates for which the eravacycline MIC (ug/ml) was: Number of isolates for which the eravacycline MIC (ug/ml) was:
E. faecium including VRE. Eravacycline 05 | 006-8 NA* NA NA Ceftazidime 1 >32  <025->32 625 37.5 Organism agent <0015 003 006 012 025 05 1 2 4 8 16 32 264  Organismagent <0015 003 006 012 025 05 1 2 4 8 16 32264
P U R P O S E Ceftazidime 05 >3 <025->32 74.4 256 Meropenem <0.03 0.06 <0.03 - 0.06 100 E. coli ALL 143 120 239 108 8 S. aureus MSSA 5 98 351 144 16 4
Meropenem <003 012 <003-025 100 Piperacillin-Tazobactam 4 512 <1-512 87.5 12.5 E. coli ESBL pos 10 7 20 33 2 S. aureus MRSA 2 10 67 55 10 6 6
R E F E R E N C E S Piperacillin-Tazobactam 2 64 <1-256 849 9.3 58 Ceftriaxone <0.25 64 <0.25-64 62.5 375 E. coli ESBL neg 133 113 219 75 6 R 1 % 2
To determine the in vitro aCthlty of eravacycllne along with COmpal’atorS versus C.eftriaxone' <025 >64 <025->64 733 23 244 Ciprofloxacin <0.06 >16 <0.06->16 87.5 12.5 K. pneumon/.ae ALL 4 2 58 9 12 5 4 HA-MRSA 1 39 27 7 6 6
Gram-negative and Gram-positive pathogens isolated from patients in Canadian ciproloxach o0 02 =AM dp M2 22 AT Tigeoine w4 254 G5 10F ¥ pneumeniae ESBL oot S 8 o83
. Tigecycline” 0.5 1 0.25-8 98 23 47 Morganella morganii (10) E. cloacae 1 1 6 4 18 1 3 2 E. faecalis 3 32 52 24
hospltals from January 2014 to October 2014. 1. Sutcliffe J, O’Brien W, Fyfe C and Grossman TH. Antibacterial activity of eravacycline (TP-434) a novel Serratia marcescens (50 . i a .
(50) Eravacycline 1 2 1-2 NA* NA NA B, FEEREES 1 29 17 2 1 E 2 16 18
fluorocycline, against hospital and community pathogens. Antimicrob Agents Chemother 2013;57(11):5548-58. ; } a ’ - feEE
. - - Eravacycline 1 2 05-8 NA?  NA NA AF
2. Solomkin JS, Ramesh MK, Cesnauskas G, Novikovs N, Stefanova P, Sutcliffe JA, Walpole SM, Horn PT. Phase Coftazid <025 1 c025.2 100 Ceftazidime <0.25 2 <0.25-8 90 10 K. oxytoca 5 31 6 1 VRE 1 3 4
A C K N OW L E D G M E N TS 2, randomized, double-blind study of the efficacy and safety of two dose regimens of eravacycline versus ettazidime - e Meropenem 0.06 0.06 0.06 - 0.12 100 S. maltophilia 3 7 25 7 3 3 1 S. agalactiae 5 29 27
ertapenem for adult community-acquired complicated intra-abdominal infections. Antimicrob Agents Chemother Meropenem 0.06 006  =<003-8 98 2 Piveracillin-Tazobactam <1 - = 2] 100 o ,
2014;58(4):1847-54. Piperacillin-Tazobactam <1 4 <1-32 98 2 c pﬂ ) <; o5 <; % < 0_25 ; 025 100 b el LS S (Pl Aee s g
. .. . . . imi i i itals: ; eitriaxone = Gk =Lk = k29 =5 Lk A. b ji 1 8 3 2 2 1 S. iae PenR
The authors would like to thank the participating centres, investigators and laboratory 3. Zhanel GG, Adam HJ, Baxter MR et al. Antimicrobial Susceptibility of 22,74.6 Pathogens from.Canadlan Hospitals: Ceftriaxone <025 05 <025-4 98 2 | | auma”nnu pneumoniae Pen 7
) . ) . . ) Results of the CANWARD 2007-2011 Study. J Antimicrob Chemother 2013; May:68(Suppl 1):7-22. Ci ; } Ciprofl <0.06 > 16 <0.06-> 16 80 20 C. freundii 1 2 3 3 15 21
e . P L . . profloxacin <0.06 0.5 <0.06-1 100 iprofloxacin . . eu . pyogenes
site staff for their support. Financial support for the CANWARD study was provided in 4. Clinical and Laboratory Standards Institue (CLSI). Methods for Dilution Antimicrobial Susceptibility Tests for A 5 5 1.4 o 8 Tigecycling? L ) 1.4 0 10 M. morganii 5 a4

Bacteria that Grow Aerobically — Ninth Edition: Approved Standard M07-A9. Wayne, PA: CLSI; 2012.

part by the University of Manitoba, National Microbiology Laboratory and Tetraphase Inc.

—

a2 NA — not available.

San Diego, CA,

b Interpretive breakpoints defined by FDA (tigecycline) where applicable
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