Evaluating the Activity of SPR719, a Novel Aminobenzimidazole, against Nontuberculous Mycobacteria
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ABSTRACT RESULTS

Background: Pulmonary infections caused by Nontuberculous Mycobacteria (NTM) are increasing Table 1. MIC range, MIC.,, and MIC,, (ug/mL) of SPR719 and comparators against NTM
in prevalence and are associated with high mortality and morbidity. Members of the Mycobacterium SPR719| CLA | AMK | MXF | RFB | MIN | IPM | el 2
avium complex (MAC; primarily M. avium and M. intracellulare) and M. abscessus are most Range 025-4 025->32  4->256 0.25-8 <0.008-2 2532  2.128 =
commonly associated with NTM pulmonary disease. Treatment options are limited and new agents MAC (28%) MIC0/60 1/2 /8 16/32 1/4 0.25/1 16/>32 32/128 =
with potent activity are needed. In this study, the activity of SPR719, a novel aminobenzimidazole, - 0008 NS SPR710
i i Range 0.03-0.06 0.12-0.5 2-8 0.06-2 <0. -0.06  0.5-8 1-64 o YT o
against NTM is reported. M. kansasii (10) 9 % T oLA
c e . . .. . < =
Methods: The susceptibility of 58 non-consecutive, non-duplicate clinical NTM isolates was iy | CHIBORO | Gaithe i 02808 | SUUSUe e T = m
determined in accordance with the Clinical and Laboratory Standards Institute (CLSI) standard M24. M. abscessus/ Range 1-16  0.12->32  2->256 1->8 0.12-4 8->32  8-64 E —~—IPM
Isolates included 20 rapidly-growing mycobacteria (10 M. abscessus/chelonae Group, 6 M. fortuitum chelonae Group (10) Lo 2/4 0.5/1 4/16 8/>8 2/4 32/>32  8/16 ——RFB
Group,"and 4 M. mucogenicum Group) a_nd 38 sl_ow-growmg mycqbacterla (28 MAC and 10 M. M. fortuitum [E— 05.2 116 052 0.03.0.5 052 0058 0.015.4 S S P NV NS n;b 1?
kansasii). SPR719 and comparators clarithromycin (CLA), amikacin (AMK), moxifloxacin (MXF), S O O MIC (pg/mL)
rifabutin (RFB), minocycline (MIN), and imipenem (IPM) were evaluated. Minimum bactericidal Group (6) MICs00 0.5/ i b s e L 25 _ _ o
concentrations (MBC) for SPR719, CLA, and AMK were determined in accordance with CLSI M26. M. mucogenicum Range  0.12-2 <0.03-0.25 <0.25-1  0.25-1 0.5-1 <0.03-4 0.25-2 Figure 1. Cumulative susceptibility of SGM (N=38) to SPR719 and comparators
Results: The activity of SPR719 and comparators by MIC range and MICgye, (Hg/mL) is Group (4) i MICs0i00 - - - - - & S 100 -
summarized in Table 1. SPR719 activity was not affected by resistance to CLA, AMK, or MXF. N=27 for SPR719 & CLA against MAC; SPR719 & CLA MIC could not be determined for 1 MAC due wells drying out during prolonged incubation E 00 -
MBC:MIC ratios for SPR719 and CLA were typically >8 which indicates a bacteriostatic mode of Table 2. SPR719 MIC distribution against NTM = 80
action (Table 2); AMK MBC:MIC ratios were typically < 4 indicative of bactericidal activity (Table 2). SPR719 MIC /mL m---“ = Eg i
. . 2 59 |
Conglusmn. SPR719 had potent activity py. both MIC;;,4, and MIC range across the evaluated NTM MAC (27) 14_8 33.3 25_9 22_2 3.7 v 50 ——SPR719
species. The SPR719 activity against clinically relevant MAC and M. abcessus/chelonae Group Cum% 148 481 741 963 100 = 40 - ——CLA
isolates was comparable or superior to the evaluated comparators, and SPR719 was active against 7 3 s 30 1 AMK
isolates resistant to currently utilized agents. These results highlight the potential of SPR719 in the M. kansasii (10) % 70.0 30.0 £ 20 1 ___:P”“Mu
treatment of NTM pulmonary disease. cum.% 70.0 100 © 13 ] _ ——RFB
n 3 4 2 1 '
V) “ N L >
BACKGROUND Chelonae Group (10 s ST S ey #°
up (10) [y 30.0  70.0 _ 90.0 100 MIC (ug/mL)
« Although the true prevalence of NTM infections is difficult to determine, recent reports indicate that M. fortuitum ;) 637 1(:5L7 157 Figure 2. Cumulative susceptibility of RGM (N=20) to SPR719 and comparators
NTM pulmonary disease is on the rise.* Group (6) cum.% 66.7 833 100 « SPR719 was active against both rapidly-growing mycobacteria (RGM) and SGM, with MICs,4, values
« MAC and M. abscessus account for up to 95% of NTM pulmonary infections.* M. mucogenicum n 2 1 1 of 2/4 pg/mL against the M. abcessus/chelonae Group and 1/2 pg/mL against MAC (Tables 1 and 2).
- - - - - - ! % : 25. 25. . : :
* Treatment involves a lengthy multi-drug regimen tailored to the patient and disease state. Group (4) ch 7 288 728 1%8 « SPR719 had potent MIC values against M fortuitum Group (0.5 to 2 pg/mL), M. mucogenicum Group
« For initial nodular/bronchiectatic disease a combination of a macrolide, ethambutol, and rifampin n, number of isolates at MIC; %. percent of isolates at MIC; cum.%, cumulative percent (percentage of isolates at and below MIC) (0.12 to 2 pg/mL), and M. kansasii (0.03 to 0.06 ug/mL) (Tables 1 and 2).
are recommended, for advanced disease (cavitary) or disease refractory 1o treatment, more frequent Table 3. Summary of MBC:MIC ratio of SPR719, CLA, and AMK against NTM - Consistent with a prior reports, SPR719 and RFB had the most potent activity against the evaluated
dosmg IS recqmmended and the add|t_|on _of_ an amlnoglyco_3|de qnd/or s_ubsifltui_:lon of rlfampln_ Wlth s : Test \ e MBC:MIC ratio (n 1% NTM followed by CLA and MXF as shown by MICg,, and cumulative susceptibility of SGM and RGM
RFB Is an pptlon, other agents used with limited data on efficacy include isoniazid, MXF, clofazimine rganism agent evaluable ---“-- (Table 1, Figures 1 and 2).
and linezolid.> o o _ _ _ _
. Given th - outcom ated with these infections. new theranies are desperately needed SPR719 26 1(3.8) 2(7.7) 23(88.4) 1(3.8) 25(96.2) . gSPR719 maintained potent activity against resistant NTM with MIC values of 1 pg/mL against two
'Ven the poor outcomes assoclated With Inese Infections, hew theraples are desperately heeded. CLA 25 4(16.0) 4(16.0) 4(16.0) 13(52.0) 8(32.0) 17(68.0)  CLA-resistant and one CLA-intermediate MAC and 2 pg/mL against a CLA-resistant M. abcessus, 0.25
« SPR719, a novel aminobenzimidazole, is currently undergoing development as a potential AMK 27 7(25.9) 6(22.2) 6(22.2) 2(7.4) 6(22.2) 19(70.4) 8(29.6) and 2 pg/mL against two AMK-resistant MAC and 2 pg/mL against an AMK-resistant M. abcessus, and
treatment for NTM pulmonary disease. SPR719 2 1(50.0) 1 (50.0) 2 (100) 0.5, 1, and 2 pg/mL against three MXF-resistant MAC.
M. kansasii CLA 2 2 (100) 2 (100) :
« Based on MBC:MIC ratio, SPR719
AMK 2 2 (1 2 (1 . !
M E T H O D S (100) (100) and CLA were bacteriostatic for MAC C O N C I— U S I O N S
M. abscessus/ SPR719 7 1(24.3) 1(14.3) 5(71.4) 1(14.3) 6(85.7) and M. abcessus/chelonae Group while ) had n— . . iinicall
+ The susceptibility of 58 clinical NTM isolates to SPR719, AMK, CLA, MXF, RFB, MIN, and IPM was ~ [SIFSSREgi | CLA 8 1(12.5) 7(87.5) 1(125) 7(75) A was typically bactericidal (Table 2). | SPR719 had potent activity in vitro against clinically
determined by broth microdilution in accordance with the CLSI M24 standard and M62 supplement. AMK 8 1(12.5) 3(37.5) 2(25.0) 2(25.0) 6 (75.0) 2 (25.0) Important NTM m_cludmg M. _abscessus/chel_onae
» The test media consisted of cation-adjusted Mueller-Hinton broth (CAMHB) which for slow-growing M. fortuitum SPR719 6 1(16.7) 2 (33.3) 3(50.0) 3(50.0) 3(50.0) R E F E R E N C E S Group a_nd_ MAC Isola_tes W_h'Ch are responsible for the
mycobacteria (SGM) was supplemented with oleic acid albumin dextrose catalase complex (OADC). Group CLA 6 3(50.0) 1(16.7) 1(16.7) 1(16.7) 4(66.7) 2(33.3) vast majority of NTM infections.
: : : : e : : AMK 6 1(16.7) 4(66.7) 1(16.7) 6 (100) L Griffith DE, Curr Opin Infect Dis 2010;23;185 _ _ _
« The inoculum density for each isolate was determined by serial dilution and plating on Middlebrook : SPR719 i 3(75.0) 1(25.0) 2 (100) *Ryu Y3 et al, Tuberc Respi Dis 2016,79:74 . SPR719 and CLA were bacteriostatic against MAC
7H10 agar. M. mucogenicum Daley CL, Microbiol Spectrum 2017;5:TNMI7
CLA 3 1(33.3) 2(66.7) 1(33.3) 2(66.7) 4 park IK and Olivier KN, Semin Respir Crit Care Med and M. abscessus/chelonae Group
» The MBC was determined in accordance with CLSI document M26-A; viable counts in the MIC well ~ KSUCEL) AMK 3 2(66.7) 1(33.3 3 (100 _2015;:36:217 . e
] ] ) . ( : ) ( : ) ( ) 5 Griffith DE et al., Am J Respir Crit Care Med 2007;175:367 h | h hl h h . | f
and three wells above the MIC were assessed by plating duplicate 10 pL spots; the MBC was defined N evaluable = number of isolates where the indicated MBC:MIC ratios could be determined ° Brown-Elliott BA et al, Antimicrob Agents Chemother * These results highlight the potential of SPR719 as a
as the lowest concentration resulting in a 3-log,, decrease relative to the initial inoculum. MBC:MIC ratios of < 4 are indicative of bactericidal activity; MBC:MIC ratios of = 8 are indicative of bacteriostatic activity 2018;62:e01503 therapeutic for NTM infections




