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! « MIC values were validated by concurrently testing the appropriate gram-positive and Table 2 Summary of results obtained from S. pneumoniae clinical trial isolates
I ntrOd u Ctl O n -negative strains recommended by the CLSI M100 documents lsolate|  Study Source isolate Macrolide resistance MLST MIC (ug/mL) Treatment Clinical
— MIC results obtained against ATCC quality-control strains were interpreted according no. determinant(s)’ ST Profile OoMC AZI ERY CLI DOX TET arm outcome®
« Omadacycline represents a new class of tetracycline-related compounds, the to published criteria per CLS| M100 guidelines g gigg [E)fgjsgg erm(I;), :e:(m) 2122 22221212312 8'82 : :8': :8': >88 :j f\)ﬂtﬂ(g :”CCQSS  Allbut 1 S. pneumoniae carried MLS_-associated genes, while tetracycline- and
aminomethylcyclines, that possesses antibacterial activity from its ability to bind to the * MIC values obtained against clinical isolates were interpreted using published CLSI erm(B), tet(M) B ' ' ' HECESS doxycycline-nonsusceptible isolates (n=12) had tet(M) (Table 2)
yiCy , P y y
subunit ot the bacterial bosome and INibit bacterial protein synthesis ’ ’ 9 CABP D604807 mef(A), msr(D) ST13568 | 1-5-4-5-587-1-8 0.03 >1 >0.5 0.06 0.12 0.25 OMC Success * S. aureus (8 isolates) exhibited a doxycycline-nonsusceptible phenotype (MIC,
« Structural modifications at the C-7 and C-9 positions allow omadacycline to overcome o _ _ _ 10 CABP D606264 mef(A), msr(D) ST9 1-5-4-5-5-1-8 0.03 >1 >0.5 0.12 0.12 0.25 OMC SUCCesSs 8—16 ug/mL) and omadacycline MIC values of 0.25-0.5 yg/mL (Table 3)
the 2 main mechanisms of resistance to tetracyclines: efflux pumps and ribosomal Characterizing tetracycline resistance mechanisms 11 CABP D759414 erm(B), tet(M) ST180 | 7-15-2-10-6-1-22 0.06 >1 >0.5 0.12 8 >4 MXF Success - All S. aureus carried tet(M), except for 1 isolate with a tet(K) gene and 1 isolate with
protection (see poster #1377) * \Whole genome extraction and sequencing 13 CABP E052867 erm(B), mef(A), msr(D), tet(M) |  ST320 4-16-19-15-6-20-1 0.03 >1 >0.5 >0.5 2 >4 MXF Success tet(M) and tet(L) genes (Table 3)
e One phase 3 trial for COmmunity-aCQUired bacterial pneumOnia (CABP, OPTIC) and — Selected isolates had total genomiC DNA extracted by the fU”y automated Thermo 14 CABP D780411 mef(A), msr(D) ST100 5-12-29-12-9-39-18 0.03 >1 >0.5 0.06 0.06 0.12 OMC Success e All Escherichia coli (8 isolates; Omadacydine |\/||C, 0.5-2 “g/ml_), Enterobacter cloacae
2 phase 3 trials for acute bacterial skin and skin structure infections (ABSSSls; OASIS-1 Scientific™ KingFisher™ Flex Magnetic Particle Processor (Cleveland, Ohio, USA) = CHE DrEnaz (B, w2 ) SUZGr | 2o 190 2 0.03 > >0.5 >0.5 2 >4 OMC Success 5 isolates: ine MIC. 2 ua/mL). and Klebsiell - solates:
9 g : , , STo > 1 >0 o 4 OMC S (2 isolates; omadacycline MIC, 2 ug/mL), and Klebsiella pneumoniae (6 isolates;
and OASIS-2) were completed which was used as input material for library construction 16 CABP D826829 erm(B), tet(M) 12744 7-6-9-2-6-1-68 0.06 g ~0.5 = - omadacycline MIC, 2—-16 ug/mL) carried tetracycline efflux-pump genes, tet(A) and/or
| | o o o | | | | | 17 CABP E216193 erm(B), tet(M) ST13570 | 1-597-1-8-11-5-11 0.06 >1 >0.5 >0.5 >8 >4 OoMC Success ! . s
 This st.udy provided the molecula_r chara_ctenzahon of clinical tljla| Isolates and. evaluated — DNA Illbrarles we_re prepared using thg Nextera™ library cons.tructlonI orotocol 18 CARP 581881 erm(B), tet(M) ST4310 39.981-1.151-14 003 v 05 0.5 o o4 OMC Success tet(B), tet(D), and tet(A) (omadacycline MIC, 0.03-0.06 ug/mL), respectively (Table 4)
the efflcacy_resglts of omadacycline against subsets of macrolide or doxycycline- (llumina, San Dlego, CA, USA) following the manL_Jfacturer’s |pstructlons and were 19 CABP D735404 tet(M) ST2031 7.8-53-6-10-6-14 0.06 0.5 0.06 0.12 4 >4 OMC Success - tet genes were not detected in 1 K. pneumoniae (omadacycline MIC, 8 ug/mL) isolate
nonsusceptible isolates sequenced on a MiSeq Sequencer (JM' Laboratories, North Liberty, lowa, USA) 20 CABP E141031 mef(A), msr(D), tet(M) ST719 15-29-2-21-30-1-14 0.03 >1 >0.5 0.06 8 >4 MXF Success — Atotal of 3 E. coli isolates belonged to the epidemic ST131 lineage (Table 4)
 Sequence analysis 21 CABP E140987 mef(A), msr(D), tet(M) ST1611 | 2-19-2-17-15-22-14 0.03 >1 >0.5 0.12 4 >4 MXF Success . _ ; | _ |
: . . 27 ABSSSI | TR2011200870 erm(B), tet(M) ST180 7-15-2-10-6-1-22 0.03 >1 >0.5 >0.5 0.06 0.12 OMC Success * Clinical success was noted in 14/16 (87.5%) omadacycline-treated subjects in OPTIC,
M ate rl a I s a n d M eth Od s - FASTQ format SequenCIng fIIeS for eaCh Sample Set were assembled Independently CABP, community-acquired bacterial pneumonia; MLST, multilocus sequence typing; OMC, omadacycline; AZI, azithromycin; ERY, erythromycin; CLI, clindamycin; DOX, doxycycline; TET, tetracycline; MXF, moxifloxacin; ABSSSI, acute bacterial skin and skin structure infection. and 5/5 (1 OO%) OmadaCyC“ne-treated SUbJeCtS In the Comblned OASIS StUdleS
USing de novo assembler SPAdes 3.9.0, and an in-house deSigned software pipe"ne z#ﬁée:jﬁ?ceanc?Oernzggirri?rxavgtiz:eigt:gait%ergti;);g:;éfrﬁitig’fegfnr;c(;?sr:'s;t)%tr(:\s{le);g?tsgéfghtrgspofésaﬁzti?:1n1.2008,70 had a premature siop codon. o o o | | — All omadacvcline-treated subiects with S. pneumoniae at baseline had outcomes of
was applied to align the assembled sequences against numerous determinants clinical sucgess at PTE : P
Bacterial organisms associated with MLS_ phenotype (including rRNA methylases, efflux pumps, and | | | | |
. Gram-positive (n=24) and -negative (n=17) clinical isolates recovered from subjects inactivating enzymes) and tetracycline resistance (such as ribosomal protection, ~ Two linezolid-treated subjects with Staphylococcus aureus (omadacycline MIC,
| F()j in the OPTIC (n=26 g()AS|S_, 1 (n=10 OASIS-2 (n=5) trial J| ted f enzymatic, and efflux pumps) (Table 1) Table 3 Summary of results obtained from S. aureus clinical trial isolates 0.25 L{g/mL) from QASIS-1 and 1 omadagycllne-tre_ated sgpject from OPTIC with
enrofied in the C (n=26), O -1 (n=10), or OASIS-2 (n=5) trials were selected for . . . . . ' E. coli (omadacycline MIC, 2 ug/mL) had indeterminate clinical responses at PTE
molecular characterization and included in this investigation - Multilocus sequence typing (MLST) was performed by extracting previously defined Source lsolate MLST MIC (pg/mL) Clinical _ | | | |
L _ sets of 7 housekeeping gene fragments (~500 bp) for each species included in the Isolate Study Macrolide resistance determinant(s)? : Treatment arm ) — One omadacycline-treated subject from OPTIC with K. pneumoniae (omadacycline
« Gram-positive isolates were selected based on the presence of tetracycline and/or . no. ST Profile omMmC AZ ERY CLI DOX outcome o :
. . o study and each fragment was compared to known allele variants for each locus MIC, 8 ug/mL) was a clinical failure at PTE
macrolide resistance phenotypes; Gram-negative isolates were selected based on " e the MLST website (htto:// st net 1 ABSSSI R4091141 tet(38), tet(K) ST8 3-3-1-1-4-4-3 0.25 2 0.5 0.12 8 OMC Success
nonsusceptibility to tetracycline (housekeeping gene) on the website (http://www.mist.net) 2 ABSSSI R6041266 tet(38), tet(M), erm(C) ST8 3-3-1-1-4-4-3 0.5 >4 >4 >4 8 LZD Success
4 ABSSSI R7212058 tet(38), tet(M), mph(C), msr(A) ST8 3-3-1-1-4-4-3 0.25 8 >4 0.12 8 LZD Success C n I - n
Antimicrobial susceptibility testing Efficacy analysis 5 CABP D665005 tet(38), tet(M), tet(L) ST8 C 3-3-1-1-4-4-3 0.25 1 0.25 0.12 16 MXF Success O c us I o s
» Selected isolates were tested for antimicrobial susceptibility using 96-well frozen- * The efficacy endpoint was investigator's assessment of clinical response at post therapy = o S ITES oo, TR == S NNTIEY o . > - - e e
_ Wel mi | P y g Jo evaluation (PTE) 24 ABSSS] EJ14045 tet(38), tet(M), erm(C), mph(C), msr(A) ST8 3-3-1-1-4-4-3 0.25 >4 >4 >4 8 LZD Success . Omadacycline demonstrated clinical success regardless of MIC result or
form broth microdilution panels containing cation-adjusted Mueller-Hinton broth and 25 ABSSSI EJ29451 tet(38), tet(M) ST4302 | 1-648-1-8-11-5-11|  0.25 2 0.5 0.12 8 LZD Indeterminate resence of tetracveline and/or MLS. resistance mechanisms
panels were manufactured per the Clinical and Laboratory Standards Institute (CLSI) 26 ABSSSI EJ03946 tet(38), tet(M) ST4302 | 1-648-1-8-11-5-11|  0.25 2 0.5 0.12 8 LZD Indeterminate P | y ok | | |
SpeC|f|Cat|OnS deSC”bed |n the MO7'A1 O (201 5) dOCU ment ABSSSI, acute bacterial skin and skin structure infection; MLST, multilocus sequence typing; OMC, omadacycline; AZI, azithromycin; ERY, erythromycin; CLI, clindamycin; DOX, doxycycline; MXF, moxifloxacin; LZD, linezolid; CABP, community-acquired bacterial pneumonia. ° ThlS StUdy eXpandS on the anaIyS|S Of OmadaCyC“ne efﬁCaCy data amOng SUbJeCtS
Ziﬁ%‘;ﬁ’@‘&%ﬁ%Fvié‘iﬂ?Cia“éiﬁﬂv:ejszfé"é;%?fgz%s!ei%%%Eﬁ%?:c_ﬂﬂ iigfi%‘;?;as?%?? post therapy evaluation. infected with nonsusceptible pathogens
¢ IS single IoCuUsS varian 0] , wnlie IS a (0] .
Table 1 Genes associated with the MLS_ and tetracycline resistance phenotype investigated
Resistance genes encoding for?: _ ] o o
MLS, Inactivating enzymes Table 4 Summary of results obtained from gram-negative clinical trial isolates ACkn OWI ed g eme nts
rRNA methylase Efflux Esterase Lyases Transferases Phosphorylases Source isolate _ MLST MIC (pg/mL) Clinical
Isolate Study Organism tet gene? : Treatment arm
f(A), (B), (C), (En2 . ¢ | | | |
meftA). (B), (C), (En2) no | ST Profile omc TG DOX MIN TET outcome This study was sponsored by Paratek Pharmaceuticals, Inc., King of Prussia, PA.
msr(A), (C), (D), (E) 2 ABSSSI D661170 E. coli tet(A) 372 17-88-103-19-36-23-44-26 2 0.25 8 1 >16 LZD Success
car(A) 10 ABSSSI EJ03755 E. coli tet(A) 131 53-40-47-13-36-28-29 1 0.25 8 2 >16 OMC Success
Imr(A), (B) | 16 CABP D670591 E. coli tet(A) 131 53-40-47-13-36-28-29 2 0.25 8 2 >16 OMC Indeterminate
ole(B), (C) MuA). (R) (A'(\IFZ)?’(%)’ (€). (D). (E), 17 CABP D826823 E. coli tet(A) 131 53-40-47-13-36-28-29 1 0.25 8 2 >16 MXF Success Refe I"e n CES
H), ((/?)),’ ((,5’)): ((8;,’ ((8;: §E))’, ((';)) ((%) srm(B) vat(A), (B), (C) 22 CABP D604732 E. col tet(B) 73 36-24-9-13-17-11-25 1 0.25 >8 32 >16 OMC Success
(:L3J1) (VB)I’S(WI)B,Z(X)égY), :()ﬁ) (?ég), tin(C) ere(A), (A2), (B), (D) vgb(A), (A)LC, (B) vat(D), (E), (F), (H) mph(A), (B), (C), (D), (E), (F), (G) 30 ABSSSI D873248 E. COI’. tet(B) 744 10-11-135-8-8-8-2 0.5 0.12 >8 8 >16 LZD Success Cho JC, Childs-Kean LM, Zmarlicka MT, Crotty MP (2018). Return of the tetracyclines:
A A AsE A T A), (B), (C), (D), (E . coli i - i i
(42), (43), (44), (45), (46) Vga(v)b( V) é(p?) ((B)) (E) ole(B), (C), (D), (1) 22 ACI;ASIZZI Bgi::)gz = EI col :e:(g) [:1'2 g 94 4102 61 922 212 ; z 00255 :: 322 :2 ?)/Ili/l((F: zuccess Clinical and Laboratory Standards Institute (2017). M100Ed27E. Performance standards for
J0, VIOUR) lin - cloacae et(D) A e ' HEEESS antimicrobial susceptibility testing: 27th Informational Supplement. Wayne, PA, USA.
eat(A) 6 ABSSS| D687070 E. cloacae tet(D) 419 59-9-86-9-67-37-6 2 0.5 >8 32 >16 OMC Success
sal(A) 3 ABSSS| D873239 | K. pneumoniae tet(A) 17 9-1-1-1-4-4-4 2 05 >8 4 ~16 L7ZD o — Clinical and Laboratory Standards Institute (2015). MO?—A10. Methods for dilution antimicrobial
mac(A), (B) 13 CABP D665009 | K. pneumoniae tet(A) 307 4-1-0-52-1-1-7 3 1 -8 3 ~16 OMC Failure EUSSXeptlblhty tests for bacteria that grow aerobically; Approved Standard—10th Edition. Wayne,
mre(A) 19 CABP D944286 K. pneumoniae tet(A) 23 2-1-1-1-9-4-12 16 2 >8 >32 >16 OMC Success '
cfr, cfr(B), cfr(C), myr(A), tsn(R), optrA 20 CABP D736002 K. pneumoniae tet(A) NA 2.3-2-1-10-1-43 4 1 >8 8 >16 OMC Success Tygacil® Package Insert, Wyeth Pharmaceuticals (2015). Available at https://
Tetracycline ol(A), to((B), 161(C) tglf(fé)u)xtet(E) 161(59). 16(G) Ribosomal protection Enzymatic Unknown 21 CABP D736023 K. pneumoniae tet(A) NA 2.3-2-1-10-1-43 8 1 >8 4 >16 MXE Success www.accessdata.fda.gov/drugsatfda_docs/label/2018/021821s045Ibl.pdf
tet(H): tet(J),’ tet(V),, tet(Y),,tet(Z),,tet(30),’tet(31): tet(M), tet(O), tet(S), tet(W), tet(32), tteetl;g(S))’ tg§(:il79)5 tf;g(%%); tteetlg(4571)), 25 CABP D969351 K. pneumoniae tet(A) 1 4-4-1-1-7-4-10 16 2 >8 32 >16 OMC Success Pfaller MA, Huband MD, Shortridge D, Flamm RK (2018). Surveillance of Omadacycline Activity
tet(33), tet(57), tet(35), tet(39), tet(41), tet(K), tet(L), tet(Q), tet(T), tet(36), otr(A), tet(52), tet(53), tet(5 4)’ t et(55)’ tet(U) 28 ABSSSI R7081262 | K. pneumoniae ND 14 1-6-1-1-1-1-1 8 4 >8 16 >16 LZD Success Tested against Clinical Isolates from the United States and Europe as Part of the 2016
tet(38);‘Ct'?tgg-f(zizt)etg.g?(ZiSt)etfé(t:)é(tgg)‘l-(zé,tzg((gg,)Otf(C), tetB(P), tet, tet(44) ’ tet,(56) ’ ’ AESStSI{ acute t.)acte[.ial ;s.k(ijn and ski:\dstl;uc:u(rje\i/r\}fledciion; ML?/IéT?ﬂf,jX? sequence typing; (;MC, c;rr.ladalllc.ycllinte; TIG, tigecycline; DOX, doxycycline; MIN, minocycline; TET, tetracycline; MXF, moxifloxacin; LZD, linezolid; CABP, community-acquired bacterial pneumonia. SENTRY Antimicrobia Survei”ance Program_ Antimicrob Agents Chemothe[: 62 902327.1 7
; , y y Z , letgenes IDVGS Igate We_re no _ etecteaq. la-type rps r sequences were opserved In all Isolates.
@ Adapted from http://faculty.washington.edu/marilynr/ermwebA.pdf. °1Nr'1og Sf-frianéyagﬁggggtyv?/ggoiausst?grgg?’.s assessment of clinical response at post therapy evaluation. RObertS MC (2003) TetracyCIine therapy: Update Clln InfeCt DIS 36 462—467






