IN VITRO ACTIVITY OF SF001, A NEXT GENERATION POLYENE ANTIFUNGAL, AGAINST YEASTS AND MOULDS
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ABSTRACT METHODS RESULTS

Background: SF001, a next generation renal sparing polyene with long-acting, ® Susceptibility testing of yeast and mould was conducted by broth microdilution in Table 2. ACti_VitV of SF001 and comparators Table 4. Summary of log-killing observed by time-kill for SF001 and . . _ _
potent, broad spectrum fungicidal activity, is currently undergoing development. It is accordance with CLSI guidelines M27 and M38. MIC interpretations were made against mould L-AMB against yeast SF001 had potent aF:tIVIty aga'_nSt yeast (Ta_ble. 1) with an MICSQ/QO _Of
important to understand SF001 activity against pathogenic yeasts and moulds. based on interpretive criteria in CLSI M60 and M61. Organism Test Agent MIC (ug/mL) ' | 0.12/0.12 ug/mL against C. albicans, C. tropicalis, and C. parapsilosis,
Range Mode | MIC,, | MICq Test MIC Log-kill relative to growth control at O hr . - .
. N _ . . . . . . SF001 012>16 | 025 | 025 05 Organism [k el 0.12/0.25 pg/mL against C. glabrata, 0.25/0.25 pug/mL against C. krusei
Methods: The minimum inhibitory concentration (MIC) of SFO01 and comparators, For MIC testing, a total of 171 non-consecutive non-duplicate clinical Candida spp. N umicat L-AMB 0.12->16 05 0.5 1 gent | (ug/mb)|2hr|4hr|6hr |24 hr |48 hr |2 hr|4 hr|6hr] 24 hr |48 hr|2 hr|4 hr| 6 hr| 24 hr |48 hr and 0.12/0.5 ua/mL acainst C. auris. values lower than L-AMB and AmB
. . . . . . . . : . fumigatus on: : . : - :
including liposomal amphotericin B (L-AMB), was determined against 171 Candida and 84 Aspergillus spp. isolates were evaluated. (n=30) AMB 0.25-2 L L L | Test concentration. 4 Hg/mL 8 Hg/mL 16 g/mL HY 9 !
] ) _ o CAS 0.03-0.12 0.06 0.06 0.06 C. albicans SF001 0.12 SR e e . I e e e e B e e e M
. . . - - [ ] 1 I 1 -
spp. and B4 Aspergilus spp. isolates by brolh microdiution (CLSI M27/M38). The «  genis tested included SFOOL (micelles), L-AME, AmE, caspofungin (CAS), and TR e S s e e |C_ "creased potency of SFO0L against yeast relative to L-AMB and
minimum fungicidal concentration (MFC) of SFO01 and L-AMB was evaluated against fluconazole (FLC). A nicer L-AMB <0.016-0.5 | <0.016 | <0.016 0.06 MMX 7063 L-AMB 1 | A | A | A+ + |+ | ++ | 4+ + | | | AmB was also apparent by MIC distribution (Flgure lA)
30 Candida spp. and 9 Aspergillus spp. isolates. Time-kill for both SFO01 and L-AMB (r{:zlg) AmB 0.06-1 0.12 0.12 0.25 g'lr(g;l?;bg;g?go SF001 0.12 |44+ [+t | +++ |+t |+ [ [ | bt | | b [ | e | |
. . . . ; ; ; CAS <0.008-0.06 0.016 0.016 0.03 L-AMB 1 ++ | ++ |+ + ++ | +++ +++ | ++ |+t P :
was determined agalnSt 13 Candida Spp. isolates at 4X/8X/16X the L-AMB MIC. * Asubset of 30 Candida SPp- and 9 Asperglllus Spp. were evaluated for MFC with FLC 32->64 64 64 >64 C. glabrata SF001 0.12 |44+ |44+ 44+ | +++ |+ || | A | e [ | | AgamSt mOU|d (Table 2)’ SFOO]‘ had an I\/IIC50/9O Of 025/05 ug/mL
SFOOl aﬂd L'AMB US|ng an InCI‘eaSGd InOCU|Um denS|ty fOI’ yeaSt tO enable SF001 0.06-0.5 0.25 0.25 0.5 CDC 0318 L-AMB 1 + + +++ ++ ++ +++ agalnst A fumlgatus A ﬂavus and A terreus WhICh WaS Iower than that
Results: SF001 MIC values (MIC.,.=0.12-0.25 and MIC,,.=0.12-0.5 pg/mL) were : - _ : . . - L-AMB <0.016-0.5 1 1 2 C. parapsilosis  |SF001 0.06 | ++ | ++ | ++ | +++ | 4+ | ++ | ++ [ #4+ | 44+ [+t | 44 [Fr ] ber | Hrr | 4t ' T ’ o
e amphotei?é:gi?] 5 (AmB) z);d LAME. (MIC —80;5 > and MIC. 0.5 detection of 3-log killing.* MFC:MIC ratios <4 indicate fungicidal activity. (An._fllaZ\L/)us B 0031 o5 o5 1 ATCC 22019 ILLAMB 1 e Lar | as | 2a P P R D P P R B of AmB and L-AMB; against A. niger the SFO01 MICc,q, Of 0.12/0.12
- 50s— VY- - 90s— VY-~ o ] ) a CAS 0.015-0.06 0.03 0.03 0.03 C. parapsilosis |[SF001 0.06 + + | A+ | e+ | A | A A | A | A | A | | A | |+t ;
ug/ml_) against eva|uated Candida Spp and were Comparab|e to L-AMB and AmB o K|”|ng Of yeaSt was further evaluated for SFO001 and L-AMB agalnSt 13 Cand|da FLC 32->64 64 64 >64 ATCC 90018 L-AMB 1 + ++ +++ + +++ + ++ | +++ “g/ml— matChed that Of AmB Whlle I—_AMB had an an MICSO/QO Of
] ] ] ) ) . . _— SEF001 0.25-0.5 0.25 0.25 05 C. tropicalis SF001 0.06 | ++ |+++|+++ | +++ | +++ | +F+ | +++| FH+ | A+ | || | | | . . .
when tested against Aspergillus spp., excluding A. niger where L-AMB showed slightly spp. isolates by time-kill*; SFO01 and L-AMB were tested at 4X, 8X, and 16X the N CAMB 012516 | 0% 05 > ATCC 66029  |L-AMB L |t bbb | 44 | 444 | bbb | HE [ h| ot | At |t |+ | | bb | bt |4t <0.016/0.12 pg/mL against this species.
L-AMB MIC and viable bacteria were assessed at 2, 4, 6, 24, and 48 hr by serial - [STTeUS AmB 0.25-2 0.5 0.5 1 Test concentration: 8 ug/mL 16 pg/mL 32 pg/mL _
lower MIC values than SFO01 and AmB. diluti d plati (n=10) CAS 0.016-0.03 | 0.03 0.03 0.03 C. albicans SF001 | 0.12 + [+ [+ | 4t + [+ [ 4t [+ * [+ [+ [+++| ©® SFO001 had lower MIC values against mould than L-AMB and AmB based
SF0O01 displayed MFC:MIC ratios of <4 (indicative of fungicidal activity) against 90% of - on ene bend mLe 9202 = = = T IR LA 2 p B W S B W B g i B pi on MIC distribution excluding the subset of A. niger with L-AMB MIC
. = C. albicans SF001 0.12 I e I e e R R s I o B B = B S IS ) [ . -
the evaluated isolates, while L-AMB showed fungicidal activity against 77%. When RESULTS Figure 1. MIC distribution of SF001, L-AMB, and éTCIE_ MYA-2732 ;—é}'\gf 0212 B T T e B values of <0.015 g/mL (Figure 1B)
) ) . . ) ) . albicans . +++ | +++ +++ | +++ +++ | +++ =\ .
evaluating SF001 at the same concentration as L-AMB by timekill kinetics, all 13 AmB against yeast (A; N=171) and mold (B; N=83) |sxrccoso0: |-AvB 2 + | + | 44+ | 4t + | 4+t |+t | 4+ | e+
Candida isolates had a =3-log decrease in CFU in the presence of SF001, indicative of =~ Table 1. Activity of SF001 and comparators against yeast IN B i%lgéseeéss f?ﬁé 0'225 N S IS B o R R B e oy B s s o B ® As shown in Table 3, SFO01 MFC:MIC ratios were < 4 for 89.7% (35/39)
. 140 - . 40 - - . . . - -
fungicidal activity. . MIC (ug/mL) €120 | 351 C. krusei SF001 025 | + | ++ | ++ | ++ + |t [t | o [ | | [ A [ indicating funqgicidal activity.
g y Organism Test Agent Range Mode MIG MIC %S |%Il/SDD| %R @ :ig | .EFAOSIL 9 gg i .fF:;L ATCC 201748 |L-AMB 5 it | 44 " P PR R g g y
. . . . . 50 90 © mL- ® 25 mL- ; ; . . . . . . . . . .
Conclusion: SF001 showed potent in vitro activity against both yeasts and moulds, SF001 0.06-:0.25 | 012 | 012 | 0.12 S 80 AmB 320 ] amg (G- tropicalis - ISFO0L 0,00 L S AR A e e R e e e e e @ Time-kill kinetic analysis demonstrated rapid fungicidal activity for SFO01
] o ] _ ) ] L-AMB 0.25-1 05 05 05 n 60 215 ATCC 750 L-AMB 2 + ++ ++ ++ + ++ +++ | +++ + ++ +++ | +++
with aCUVIty exceedlng L-AMB and AmB agalnst yeasts. Both MFC and time-kill C. albicans A-mB 0i2(_)5 0'25 0'25 0'5 - - - g :‘;‘ I L_I 212— + = 1-2 log-kill, ++ = 2-3 log kill, +++ = >3-log Kill (Tab|e 4, Figure 2), at equiva|ent Concentrations’ SFO001 killed more
inetics indi ibi iCi Vi (n=30) ' ' ' z 1 III z ] d b . : : .. )
kinetics indicated that SFO01 exhibits potent fungicidal activity. CAS <0.008-4 | 003 | 003 006 | 966 | 00 3.4 P e aon B e i, rapidly than L-AMB against C. glabrata, C. tropicalis, and C. krusei and
FLC 0.25->64 0.5 0.5 1 89.9 3.4 6.7 o oF QY QY PO RN N % . o _ _ o
SF001 006025 | 012 | 012 | 012 - - - MIC (Hg/mL) ’ MIC (ug/mL) Figure 2. Representative kill-curves for SF001 and L-AMB had similar kill kinetics to L-AMB for C. albicans and C parapsilosis.
L-AMB 0.25-4 1 1 1 - - -
C. tropicalis Table 3. Fungicidal Activity of SF001 d L-AMB inst against yeast
AmB 0.25-1 0.5 0.5 1 - - - n g y O an agains
BACKGROUND (n=30) :
CAS <0.008-1 | 0.06 | 0.06 012 | 966 | 0.0 3.4 yeast and mould based on MFC:MIC ratio C O A\ C LU S | O \ S
FLC 0.12->64 | 0.5 0.5 16 833 | 0.0 | 16.7 Oraaniom N lrest Agent MFC:MIC ratio (n [%]) C. albicans ATCC MYA-2732 C. glabrata CDC 0318
o _ o _ _ _ SF001 0.12-0.25 | 0.12 0.12 0.25 - - - ganis St Ag 1 5 7 8 8 <4 >8 . : .
* Significant mortality and morbidity results from fungal infections with around | gabrata |AMB 0.25-2 0.5 0.5 1 : : : Candida spp N 4(13.3) | 14 (46.7) | 9(30.0) | 1(3.3) 2(>6.7) 27 (90.0) |3 (10.0) ol [T P * SFO001 had potent activity against yeast and moulds with potency
1 billion infections globally per year and 1.7 million deaths annually.t 2 - AmB 0.25-1 0.5 05 05 - - - | L-AMB 3(10.0) | 18(60.0) |3(10.0)|5(16.7) | 1(3.3) | 24(80.0) |6(20.0) 4 e S5 gt o i j i}
JORAY PEY Y (n=31) CAS 0068 | 012 | 012 1| 89 | 00 | 161 C b Lo |SF001 1(10.0) | 6(60.0) |3(30.0) 10 (100) 2"\ that typically exceeded that of L-AMB and AmB
®* Resistance and associated toxicity for currently available antifungals highlight the FLC 1->64 4 4 >64 - 74.2 | 258 —AMB 2(200) |_06(60.0) _1(10.0) | 1(10.0) 9(90.0) _1(10.0 5 S s o . . .
need for novel and safer antifunga?/therapies ' ’ o SERot PR B B B - - - C- glabrata B 55233? igggi 1(20.0) f((slc?%)) 1(20.0) wwenes © SFOOL demonstrated fungicidal activity against both yeast and
' e [LZAMB 0.25-1 0.25 0.25 0.5 - - - . : ' : : : el . i : : : TF :
® Efforts to develop less toxic alternatives to AmB that maintain its potent activity and (C”.:p3%r)apSIlosIS AmS 020 25 0.5 9.5 - - - C. tropicalis > f-FAOI\(z:; S ggggg; 1 (20.0) | 1 (20.0) f ((%:BLC())%)) 1 (20.0) ) ) mould by MFC:MIC ratio, and rapld kllllng was observed against
- p . - p y CAS 0.12-0.5 0.25 0.25 0.25 100 0.0 0.0 C. parapsilosis 5 SF001 2 (400) 1 (200) 2 (400) 2 (400) 3 (600) 024638 1012141618%;;2‘:4(2:.:30323436384042444648 024638 1012141618%;3;'21:4(2'(,5“2')830323436384042444648 yeast by t|me_k|” k|netic ana|y5|s_
low propensity for resistance development have led to the discovery of AmB urea FLC 0.25-32 0.5 0.5 16 86.7 0.0 13.3 - parap L-AMB 1(20.0) | 1(20.0) 2 (40.0) | 1 (20.0) | 2 (40.0) |3 (60.0)
R 3 SF001 0.12-0.5 | 0.25 0.25 0.25 - - - . SF001 1(20.0) | 3(60.0) [1(20.0) 5 (100) . . _
derivatives. N L-AMB 0.5-4 2 2 4 - - - C. krusei 5 L-AMB 5 (100) 5 (100) C. tropicalis ATCC 750 C. parapsilosis ATCC 22019 C. krusei ATCC 6258
_ o _ : _ ] ] ] . SF001 5(55.5) | 3(33.3) 1(11.1) 8(88.9) [1(11.1)
® This led to the development of SFO01, an AmB urea derivative formulated in (n=31) ézg 0.86?0?12 0.112 O}LZ 0_112 100 | 00 0.0 Aspergillus spp. | 9 g 5(55.5) | 1(11.1) 2(22.2)|1(11.1) | 6(66.7) |3 (33.3) - , PP P REFEREN C ES
i i i ive bindi i indi j - : : . SF001 2 (66.7) 1(33.3) 2(66.7) [1(33.3) - g Ditp T 1. Bongomon F etal., J Fungi 2017;3(4):E57.
micelles that is less toxic t?asgd on_ selective blnd.lng of ergost_er.ol without binding ;L:gm 0g66815 106,1322 03122 gz; : _ _ A. fumigatus 3 ICAMB 1 (33.3) | 1(33.3) 1 (33.3) 2 (66.7) |1(33.9) 2 ) K Kot i Call 2020, 7(6) 145
cholesterol, the latter of which is believed to result in human toxicity.3 07U, : - - . SF001 3 (100) 3 (100) 0 el —aLAME 4 i L AVB 8 g . . SN
_ _ _ _ _ A. niaer 3 o —& L-AMB 16 ug/mL —& L-AMB 8 pg/mL —& L-AMB 16 yg/mL 3. Davis SA et al., Nat Chem Biol 2015;11(7):481.
C. auris L-AMB 1-4 g 2 4 g L-AMB 3 (100) 3 (100) :
] o . . . ] ] ] 3 . -+ L-AMB 32 pg/mL N T L-AMB 16 pg/mL -+ L-AMB 32 pg/mL ) C l., oo b Ch her 2004:48(7):2 .
® In this study, the activity of SFOO1 against pathogenic yeast and mould was  |(n=19) (A:QS g'gg‘i 00656 o%)es 0212 : : : A flavus , Sl 1 (100) — 1(100) 00 i i ¥ ' e iy e e b e e ey feen T (7)477
evaluated InCIUdIng assessment Of fung|C|da| aCtIVIty by MFC and tlme_kl” klnetlc FLC 2.'>64 >64 >64 >64 " " " A. terreus 2 SF001 il (500) il (500) 2 (100) @ 0 2 4 6 810121416 1820 22 24 26 28 30 32 34 36 38 40 4244 46 48 b 0 2 4 6 8101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 o 0246 810121416 1820222426283032343638404244464‘8 'IShFUNGA MicrObiO|§§iCS..:?v
ana|ysis_ S: susceptible, I: intermediate, R: resistant, SDD: susceptible dose-dependent ' L-AMB 1 (50.0) 1(50.0) | 1(50.0) |1 (50.0) Time (hr) Time (hr) Time (hr) erapeutics
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