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Abstract

Table 3 Activity of investigational clarithromycin tested in combination with SPR741
at fixed concentration of 8 uyg/mL and comparator agents against Enterobacteriaceae

* Clarithromycin-SPR741 (MIC,_ .,
susceptible), and tigecycline (MIC

0.12/4 pg/mL), colistin (MIC,, ., <0.5/1 yg/mL; 92.1%
0.25/1 pg/mL; 96.5—-100.0% susceptible) were

Materials and Methods

50/90°

active against K. pneumoniae (Table 3) clinical isolates
Background: A. baumannii and Enterobacteriaceae can express a diverse array of Organism collection » Clarithromycin-SPR741 inhibited all Enterobacter cloacae isolates at <8 ug/mL, includ-  Clarithromycin-SPR741 demonstrated potent activity against this recent collection of
antimicrobial resistance mechanisms, which can compromise therapy. The activity of | | | | } ing carbapenem-resistant isolates (Table 1) multidrug-resistant (MDR) Enterobacteriaceae, including CRE and ESBL-producing
clarithromycin (CLA) combined with SPR741 was assessed against a recent collection * This study used geographically diverse Enterobacteriaceae (342) and A. baumannii . . Enterobacteriaceae (342) isolates
of clinical pathogens (134) clinical isolates collected worldwide from patients with documented infections * Clarithromycin-SPR741 (MIC_, ., 0.12/1 ug/mL) showed MIC results 2-fold lower than Clarithromuain.SPRI4T 0.1 1 L L L L L . | | | | o
| . o . L . . tigecycline (MIC__ ., 0.25/2 ug/mL; 86.4—99.1% susceptible) against E. cloacae; other Sy | » Clarithromycin-SPR741 was less active against MDR A. baumannii clinical isolates
 |solates originated from 34 countries, including 7 countries in Asia-Pacific, 21 countries/ 50/90 . Tab| Piperacillin-tazobactam 4 >64 71.2 6.2 22.6 67.4 3.9 28.8 _ , , _ _
Methods: A total of 134 A. baumannii and 342 Enterobacteriaceae (3 species) isolates regions in Europe, 5 countries in Latin America, and the US comparator agents were not active (Table 3) Ceftazidime 05 16 24 33 aas 586 36 370 * Isolates displaying elevated clarithromycin-SPR741 MIC results carried MLS,
were selected. Isolates were tested for susceptibility by CLSI methods. CLA was . . . . . o * Isolates exhibiting clarithromycin-SPR741 MIC values of =28 ug/mL that were selected for Cefenime <05 16 56.9 24 o5 4 639 - .y resistance genes, and this study expanded the knowledge of such genes in gram-
. L . . . . « Selected isolates were mostly responsible for urinary tract infections (70.0%), followed . . . . P - - - - - - - ti th
tested in combination with SPR741 at a fixed concentration of 8 ug/mL. Interpretation . . . . o . A . screening of resistance mechanisms often carried the efflux-pump-[msr(E)] and phos- Imioener <012 4 846 > 14.9 85 8 113 3.0 negative patnogens
EMICs f ied CLSI/EUCAST/EDA criteria. Sel 4 isol h by bloodstream infections (10.3%), pneumonia in hospitalized patients (10.1%), skin and . pene - - - - - - - o o o
0 s for comparators applie . criteria. Selected iso gtes wit skin structure infections (5.5%). and other less common infections (4.2%) phorylase-[mph] encoding genes (Table 4) Meropenem <0.12 8 85.2 15 13.3 86.7 71 6.2 * Results presented here |nd|cate_ that s_uch comblnatlons may be cllnlcally_ relevant and
CLA-SI_3R741 MIQS of =8 pg/ml_. were subjected to whole genome sequencing for Amikacin 5 3 941 24 36 90.5 36 59 warrant further development to investigate their roles as anti-gram-negative agents
screening of acquired MLS, resistance genes. Susceptibility testing Colistin <0.5 1 —b —b —b 93.2 —b 6.8
: Levofl ' >4 >4 45.8 0.0 94.2 45.8 0.0 4.2
Results: CLA-SPR741 (MIC,, 0.12/1 pg/mL) had the lowest MICs against Entero- - |solates were tested for susceptibility by broth microdilution following the Clinical and Tieveoc Zﬁzn Do 1 N 0 00 Ny -, 0
bacteriaceae (25.4% ESBL and 14.6% carbapenem-resistant [CRE]), followed by Laboratory Standards Institute (CLSI) M07-A10 document o= | | | | | | | A k I
tigecycline (MIC 0.25/1 pyg/mL; 94.4-99.7% susceptible) and colistin (MIC _ _ . _ L _ _ _ o E. coli (116) c now e gemen s
50/90° ~° : ’ ] ] _ _ 50/90’ o Clarithromycin was tested in combination with SPR741 at a fixed concentration of 8 “g/ml_ Table 1 Antimicrobial aCt|V|ty of |nveSt|gat|0na| ClarlthromyC|n tested in combination Clarithromycin-SPR741 0.12 2 b b b b b b
SO5/1 IJg/mL, 932% SUSCGpth|e) Other agentS, |nCIUd|ng merOpenem had MICQO Of _ . . . With SPR741 at fixed concentration Of 8 “glmL against A_ baumannii Piveracillin-tazobactam 5 64 85 1 a5 14 80 & 0 149
>8 ug/mL. CRE displayed CLA-SPR741 (MIC...., 0.25/16 ug/mL) MICs higher than the » Bacterial inoculum density was monitored by colony counts to assure adequate number ; P P | | ' | ' | This study was supported by Spero Therapeutics. JMI Laboratories received compensation
50/90 . and Enterobacteriaceae clinical isolates Ceftazidime 095 2 21 1 - 10 64.0 20 08 o
susceptible counterpart (MIC,, .., 0.12/1 ug/mL). CLA-SPR741 (MIC,, ., 0.12/2 ug/mL) of cells for each testing event o ” by o - o o . - fees for services in relation to preparing this presentation.
inhibited 96.6% of all E. coli or 92.9% of all ESBL-producing E. coli at <8 pg/mL. » MIC values were validated by concurrently testing CLSI-recommended quality control _ elepime = ' ' ' ' 5 37
CLA-SPR741 (MIC, .., 0.12/4 yg/mL), colistin (MIC, ., <0.5/1 pg/mL; 92.1% sus- (QC) reference strains 2 baumanmi (136 . > . . : : 1 : : ; - S :\r/lnlpenem _3.12 0.5 92.1 0.9 7.0 93.0 5.3 1.8
: : : _ . 0 : ' % 5 o, o o, "o 5o, w s o o eropenem <0.06 0.12 91.2 1.8 7.0 93.0 5.3 1.8
ceptlble), gnd tigecycline (MIC50/90’ 0.25/1 pg/mL; 96.5-100.0% susceptible) were . MIC interpretations were based on the CLSI (M100-S26) and European Committee on | (8:6%) (194%) (34.5%) (482%) (54.7%) (56.1%) (56.8%) (60.4%) (62.6%) (69.1%) (100.0%) o . ) o o . e o . R f
active against K. pneumoniae. CLA-SPR741 (MIC, ., 0.12/1 yg/mL) showed MICs Antimicrobial Susceptibility Testing (EUCAST: 2016) breakpoint criteria, as available Enterobacteriaceae (349) 96 125 37 27 30 11 4 7 4 : 7 012 1 e e erences
2-fold lower than tigecycline (MIC, .., 0.25/2 ug/mL; 86.4-99.1% susceptible) against T o MIC break f ) ’ US Food and D ’ @row) O3 (ER) OO0 B05%) B4 BASR) GO Brre) (R0 (TR Colistin =0-5 =0-5 — — — o3 — o
_ - - - Tigecycline reakpoints were from the ood and Drug Administration- ESBL (%0) 10 19 8 13 18 ° 3 © 3 1 ! 05 16 Levofloxacin >4 >4 35.1 0.0 64.9 35.1 0.0 64.9
i. gloacae, vyhlerelaf Cl(_jA S|PR741 |(|V||?5%9%E'/A\>gilgg7/4qul\)/l\ll\éaSrl]eZS aCtI\é.e a?alnstf apgpro)\l/ed ackage inseprt 9 (111%)  (27.8%) (36.7%) (51.1%) (71.1%) (77.8%) (81.1%) (87.8%) (91.1%) (92.2%) (100.0%) Tigeoyine 01 0.5 000 0o 06 00,0 06 06 Boucher HW, Talbot GH, Benjamin DK, Jr., Bradley J, Guidos RJ, Jones RN, Murray BE,
- DAumanin, 1SOIALes JISprdyng sievals ) > 1ad COMBINGLONS O CRE (56) 4 20 4 1 10 ) 3 3 1 0 6 025 16 P ——" Bonomo RA, Gilbert D, for the Infectious Diseases Society of America (2013). 10 x "20
methylases (Erm) and/or inactivating enzymes (Mph). Characterization of macrolide resistance mechanisms by next-generation o <7-511%> <422-Z%> <5Of%> <511-z%> <69:3%> (76:%> <82-11%> (87-25%> (90-20%> (90;)0%) (1002-0%> — cf:r.et:f;:;; fSPF)mH o ‘ L L . L . . Progress development of new drugs active against Gram-negative bacilli: An update from
Conclusions: CLA-SPR741 demonstrated potent activity against this recent collection sequencing (43.6%) (66.4%) (69.8%) (81.0%) (88.8%) (94.0%) (94.8%) (96.6%) (98.3%) (98.3%) (100.0%) Piperacillin-tazobactam 4 64 247 5.0 99 1 65 5 5.0 08 3 the Infectious Diseases Society of America. Clin Infect Dis 56: 1685-1694.
. . . . . . ESBL (42)? 6 7 3 8 8 4 1 2 1 0 2 0.5 8 T
of Enterobacteriaceae, including CRE an(_j ESBL'prOdU?mg Isolates. This study also « A selection of isolates exhibiting clarithromycin-SPR741 (fixed 8 ug/mL) MIC results at - (14.3%) (31.0%) (38.1%) (57.1%) (76.2%) (85.7%) (88.1%) (92.9%) (95.2%) (95.2%) (100.0%) Ceﬁaz_'d'me 0.25 >16 09.8 18 32.9 04.0 18 34.2 Castanheira M, Farrell SE, Deshpande LM, Mendes RE, Jones RN (2013). Prevalence
expanded the knowledge of MLS, genes in gram-negative pathogens. >8 ug/mL were subjected to next-generation sequencing (NGS) to screen for acquired CRE (9) 130 o s 400 o0 wetepime =0.5 >16 09.8 7.0 212 04.0 79 28.1 of B-lactamase-encoding genes among Enterobacteriaceae bacteremia isolates collected
macrolide, lincosamide, and streptogramin B (MLS,) resistance genes (AT0) T (470 @840 (G8490) (Tr.8%0) (B8.5%0) (.5%) (B8.9%) T (B8:876) - (86:5%)  (100:0%) imipenem =0.12 8 805 18 17.7 823 12.4 53 in 26 U.S. hospitals: report from the SENTRY Antimicrobial Surveillance Program (2010).
K. pneumoniae (117) 15 45 16 12 12 3 2 4 2 1 5 0.12 4 Meropenem <0.06 >8 81.6 1.8 16.7 83.3 6.1 10.5 v f . _
» Selected isolates had total genomic DNA extracted by the fully automated Thermo Sci- (12.8%)  (513%) (65.0%) (75.2%) (85.5%) (88.0%) (90.0%) (93.2%) (94.9%) (95.7%) (100.0%) Amikacin ’ 39 88.6 6.1 £ 3 85, 1 35 114 Antimicrob Agents Chemother St 3012-3020.
- entific™ King.FisherT'V' Fl.ex Magnetic Particle P.rocessor (Cleveland, OH, USA), which o (8.:%) (25.%%) (352%) (45.58%) (661.2%) (70.28%) (75.20%) (83.43%) (87.25%) (90.10%) (1005.’0%) - Colistin 0.5 1 —> —* g 92.1 —b 7.9 Castanheira M, Mendes RE, Jones RN, Sader HS (2016). Changes in the Frequencies of
ntrO U Ctl on was used as input material for library construction CRE (23 , 1 1 ) , , , , 1 . - s Levofloxacin >4 >4 44.4 0.0 55.6 44.4 0.0 55.6 B-Lactamase Genes among Enterobacteriaceae Isolates in U.S. Hospitals, 2012 to 2014:
(23)
 DNA libraries were prepared using the Nextera™ library construction protocol (lllumina, B7%) (130%) (174%) (174%) (47.8%) (56.5%) (65:2%) (73.9%) (78.3%) (78.3%) (100.0%) Tigecycline 0.25 1 100.0 0.0 0.0 96.5 3.5 0.0 Activity of Ceftazidime-Avibactam Tested against [3-Lactamase-Producing Isolates. Antimi-
 Enterobacteriaceae isolates account for 27% of health care-associated infections S?\;I‘_g'egg’ CA, USA)J‘;\‘;II:T_WE‘Q t?e _manliljfar;:ul_r%r,srt'nslxuﬁigz\s and were sequenced on S et Go1%) (22%) (GTO%) (BTH) (BS%) (B3%) (99.1%) (1000% o = oDl crob Agents Chemother ©0: 4770-4777.
in the US, and a great proportion of these isolates produce ?xtended-spectrum a MiSeq Sequencer ( a or.a ories, No '- erty, 1A, ) | | ORE (24y T T T 012 2 s_'a”th“_’lr‘ytc'”'iPR:“ ng >;4 N N » iy . e Clinical and Laboratory Standards Institute (2015). M07-A10. Methods for dilution anti-
B-Iactamases. (ESBLs), which account for approximately 14% of « Assembled genomes were subjected to a proprietary software (JMI Laboratories), which a - uem e em o T Tm e T | | | poraETinriasobartan ' ' ' ' ' ' microbial susceptibility tests for bacteria that grow aerobically; approved standard—tenth
Enterobacteriaceae paired their genomes against a curated database containing numerous resistance deter- MIC valuos of 22 gL for imipenem, meropenom, andor dorpenem o e andloreetiiarons, BRE, carbapenemesistant Enierapacieriacess showing Amikacin 1 ° 90 09 >0 209 + + edition. Clinical and Laboratory Standards Institute, Wayne, PA, USA.
] ] " f M LS °* MIC,, value shown when number of isolates 210 Cefep”ne <0.5 >16 61.8 9.1 29 1 56.4 10.9 32.7
« ESBL-producing Enterobacteriaceae isolates have spread in the nosocomial and minants to screen tor g 9ENES | . .
community settings, complicating the empiric treatment of infections caused by Imipenem 0.25 8 80.9 0.9 18.2 81.8 16.4 1.8 Clinical and Laboratory Standards Institute (2016). M100-S26. Performance standards for
these organisms ’ Meropenem <0.12 8 82.7 0.9 16.4 83.6 10.0 6.4 antimicrobial susceptibility testing: 26th informational supplement. Wayne, PA, USA.
Ceftazidime 8 >32 49.1 0.9 50.0 47.3 1.8 50.9
» The increased frequency of ESBL-producing Enterobacteriaceae isolates may m Colistin <05 ol b s s 89.0 b 101 EUCAST (2016). Breakpoint tables for interpretation of MICs and zone diameters. Version
increase the use of more potent antimicrobial agents, including carbapenems Levofloxacin <0.5 ol £8.8 0.0 419 £8.8 0.0 419 6.0, January 2016. Available at: http://www.eucast.org/clinical_breakpoints/. Accessed
| _ | | _ _ _ Table 2 Activity of investigational clarithromycin tested in combination with SPR741 o | | | | | | | January 2016
» Although carbapenem-resistant Enterobacteriaceae (CRE) isolates are relatively * Clarithromycin-SPR741 had MIC_, and MIC_ results of 1 and >32 ug/mL, respectively, at fixed concentration of 8 yg/mL and comparator agents against 134 isolates Tigecycline 0.25 2 99.1 0.9 0.0 86.4 12.7 0.9 -
uncommon in the US, t?e number of US facilities reoportlng CRE has risen when tested against A. baumannii clinical isolates (Tables 1 and 2) of Acinetobacter baumannii-calcoaceticus species complex approved by (s US Fooq and Diug Adminisiation. Cefepim susceptble-doss depandsnt breakpoimt appled and dspiayed under the emmedite category. 1 Tygacil (2016). Tygacil® Package Insert. Wyeth Pharmeceuticals. Available at www.tygacil
:te'ell'(tj'”y and includes 4% of acute hospitals and 18% of long-term acute care - Only colistin (MIC, ., 1/2 pg/mL; 92.5% susceptible) showed in vitro activity against A. T epresemis breaipomts notavalabi .com. Accessed March 1, 2016.
acilities

baumannii isolates; other comparator agents demonstrated susceptibility rates of 17.7—

Vaara M, Siikanen O, Apajalahti J, Fox J, Frimodt-Mgaller N, He H, Poudyal A, Li J, Nation

« Qrganisms, such as Acinetobacter baumannii and other non-fermentative isolates 47.7% (Table 2) Clarithromycin-SPR741 1 “a5 ., L - . - . ble 4 MIC e for clarith = SPR741 obtained and defected resist RL. Vaara T (2010). A novel polymyxin derivative that lacks the fatty acid tail and carries
i M - i i - . . able results for clarithromycin- obtained and detected resistance genes : :
can also ?Xp:ﬁss a diverse array of antimicrobial resistance meChar"SmS, which can ° ClarlthrOmyC|n-SPR741 had the lowest MICSO and MICgo results (M|C50/90, 0.12/1 l.lg/ml_) Ampicillin-sulbactam 16 >32 35.1 16.4 48.5 —b —b —b y—g Only three positive Charges has StrOng Synergism with agents excluded by the intact outer
compromise therapy | | | against the entire collection of Enterobacteriaceaq clinical isolgtgs, followed by tigeCY' Ceftazidime >16 >16 32.1 1.5 66.4 —F —P —F i, v (G5 8->32 S Ep—— membrane. Antimicrob Agents Chemother 54: 3341-3346.
— These hard-to-treat infections have been targeted as one of the most pressing cline (MIC._. .., 0.25/1 pg/mL; 94.4-99.7% susceptible) and colistin (MIC_. .., <0.5/1 ug/ - S S b b b _ ’
_ _ _ _ _ o 50/90 _ 50/90 Cefepime 16 16 29.1 9.7 61.2 E. coli (1) 16 erm(B)
challenges in the field of infectious diseases mL; 93.2% susceptible; Table 3) imipenem - - o e —_ e 50 . pp—— ; p— -
 SPR741 is a novel polymyxin analog that interacts with the outer membrane of gram- « Atotal of 36.2% and 7.8% of E. coli isolates were categorized as ESBL and CRE, Meropenem >8 >8 32.8 0.7 66.4 32.8 75 59.7 E. coli (1) >32 ND? S
negative bacteria and compromises the integrity of the lipopolysaccharide respectively (Table 1) Amikacin 32 >32 47.7 45 47.7 44.7 3.0 52.3 E. coli (1) 16 ND? e T \
+ SPR741 will increase cell permeability and enable entry of antimicrobial compounds » Clarithromycin-SPR741 inhibited 96.6% of all E. coli, 92.9% of ESBL-producing E. col, Colistin 1 2 92.5 — 7.5 92.5 — 75 E preumonias 8; :36 ms’r’i)’ mphE 3 :]Mh)y’\ g
: . : - - . pneumoniae mp e ¥ oRE AR g
 This study investigated the activity of clarithromycin combined with SPR741 and 88.9% of carbapenem-resistant E. coli at <8 pg/mL L.evoﬂox.acm 4 4 17.7 3.2 79.0 Lo — £t K. pneumoniae (1) : mphA ey Eiii_-..'-n
against a recent collection of A. baumannii and Enterobacteriaceae clinical » Atotal of 41.0% and 19.7% of Klebsiella pneumoniae isolates were categorized as Tigecycline B L = = = — — K. preumoniae (1) " mohA @F A EF
isolates ESBL and CRE, respectively (Table 1) S aprisenis breakpanta notavaiiable. oo crteria as published by CLS1(2015) and ECAST (2019) + ND, no MLS, gene detected https://www.jmilabs.com/data/posters/ASMMicrobe17-clarithromycin-GN.pdf




