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Factor Xlla (FXlla) has been proposed as a potential therapeutic Figure 1: Coagulation cascade scheme Table 1. Potency and selectivity Figure 2 Pharmacokinetic profile of KV998086 in mouse To our knowledge, this is the first report of a
ta_rget f_or novel antico_agulgnts that _may _prevent thro_mb_os?s A B potent and selective FXlla inhibitor with hlgh oral
without mcreased bleedlng_rlsk. FXlla is a trlgger for the Intrinsic . - MOUSE e o availability shown to inhibit thrombosis in mice.
coagulation pathway, contributing to thrombosis. However, FXlla Intrinsic Pathway Extrinsic Pathway nzyme 50 K\/998086 is a selective small molecule inhibitor
is not required for normal hemostasis!. Previous studies have ‘ | Factor Xlla 7.2 nM | o 10T T 14000 Lo . o
shown that FXIl deficiency and antibody mediated FXlla Factor Xla >40 uM Q2 1000_-*‘&\ 2 _ 12000 - of FXlla with high _b'oava”ab|||ty and prolonged
inhibition in  mice provide significant protection against : Factor Xa >40 M 29 o S & 10000 plasma exposure in rodent models. |
thrombosis without increased bleeding?34. In thrombosis studies (‘ (X Factor Vila >10 uM X ZE  100- ¥ so00 FXII knockout mice were fully protected against
on non-human primates, antibody mediated inhibition of FXlla PK / Fxila Plasma Kallikrein >40 uM 3 2 = <S50 FeCl; induced arterial thrombosis compared to
reduced thrombus formation and platelet deposition>°. We have l / (. Plasmin >40 uM S E 107 § WT mice.
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. - E Ti 48 14 h . . .
anad orafly smalfl molecuic FALa INhIDIOTS, Inciuding Trypsin >40 uM 7240 80208 b b KkV9oB0Bs 5.5 S mgkold K\/998086 were protective against FeCl, induced
(. Tissue Kallikrein 1 7.9 uM ime (h) Gavage KV998086 - 45 mglkg thrombosis
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INLY, l Table 1: K\V998086 protease selectivity Figure 2. Pharmacokinetic profile and Plasma exposure In human plasma, KV998086 blocked PolyP
IC., (half maximal inhibitory concentration) A) Pharmacokinetic profile for a single gavage of K\V998086 in mouse. PK profile is Induced thrombin formation in a dose responsive
values for K\VV998086 for Factor Xlla and a panel normalized to a 10 mg/kg dose. Cmax occurs at 2 hours with a plasma concentration at manner
| o of serine proteases in isolated enzyme kinetic 24 hours equal to 16% of Cmax. B) Plasma exposure for studies with osmotic pump (5.8 ' _
This study evaluates the effects of the novel oral FXlla inhibitor substrate cleavage assays. mg/kg/d) at 48 hours and for 2 oral gavage administrations by 14 hours. KV998086 prolonged aPTT with an EC, ,, =
KV998086 on FeCl,-induced arterial thrombosis in mice. 585nM without affecting PT (EC, ¢, > 33uM).
Figure 3: Effect of K\V998086 on FeCl,-induced arterial thrombosis (data not shown)
METHOD In conclusion, we have demonstrated that small
A. Percentage of baseline flow post FeCl; injury B. Time to occlusion C. In Vivo aPTT molecule FXIIa Inhlbl.tors may prQVIde anovel
class of antithrombotic therapeutics.
Enzyme activity: KV998086 effects on FXlla enzyme activity were < 200 @ FXII-/- ******** 150- < 3 K K
assessed using a fluorogenic assay with H-D-Pro-Phe-Arg-AFC as > % ~®- WT + vehicle control S 407 — — E— DISCLOSURE
substrate. Effects of K\V998086 on enzyme activity for additional 29 150 _2_ wiiggg:gzg (oral) % ] e g =
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Pharmacokinetics: Male Sprague Dawley rats (n=2) were given S S 0 2 £ 10- el |® o =
KV998086 (5 mg/kg) by oral gavage. Blood samples were taken from 5 0° c _ﬁ j
a lateral tail vein and stored in citrate coated vials. For mouse PK, S =0 b 0- | REFERENCES
male C57bl6 mice (n=18) were given K\V998086 by oral gavage (45 @ 0 KV998086 -Pump 0 58 0 0 mg/kg/d KV998086 0 5.8 0 mg/kg/d
mg/kg). Blood samples were taken from the inferior vena cava. 5t 10 18 20 o5 ag KVe9g0ge.-Oral 0 045 A Mok N“Tﬂ?fé ngT v%ﬁr i >%|(|)-/- | |
Quantification of plasma concentration was performed by LC-MS/MS Time after FeCI3 application (min) Mouse WT WT WT FXII-- 1. Stavrou et.al. Factor XII: What does it contribute to our
using a KVV998086 reference sample. _ o | | | | o | | | | understan.dlng of the physmlogy and pathophysiology of
Figure 3A: Administration of KV998086 by oral gavage at 45 mg/kg or SC Figure 3B: FeCl;-induced time to occlusion in the Figure 3C: Activated partial thromboplastin hemostasis & thrombosis. Thromb Res, 2010; Mar;125(3): 210-215
Activated fal th boplastin time (aPTT) and ‘ bi osmotic pump at 5.8 mg/kg/d protects-against FeCl,-induced thrombosis carotid artery is prolonged by administration of clotting time (aPTT) in mouse is prolonged by 2. Renne et al., Defective thrombus formation in mice lacking
rolivaed partia 1NONTDOR st HNTE Lar Aol PTOINTOME T compared to Factor XII knockout mice. KV998086 compared to WT vehicle control mice KV998086 administered via osmotic pump at 5.8 coagulation factor XII J Exp Med. 2005; Jul 18;202(2):271-81
time (PT). aPTT and PT were assessed using the Ceveron Alpha ma/kg/d in WT mice. 3. Kokoye et al., . A comparison of the effects of factor Xl deficiency
automated coagulation analyzer (Technoclone). C.K. Prest Reagent and prekallikrein deficiency on thrombus formation Thromb Res.
SO . , : : : 2016; 140:118-124.
(Stago, 00597) was used as the aPTT intrinsic pathway activator and Figures 4 and 5: Effect of KV998086 on thrombin formation and aPTT in human plasma 4. Larsson etal. A factor Xlla inhibitory antibody provides

STA-NeoPTimal (Stago, 12006) was used as the PT extrinsic pathway thromboprotection in extracorporeal circulation without

activator. KV998086 was added to the plasma prior to activation and : : : - - g - | . . :
assays were run as per manufacturer’s instructions. Dose response of KV998086 in thrombin generation assay (TGA) Effect of KV998086 on aPTT 5 :\2;{:%‘:’]'3\? e?':f?:';?tg'rs;lIsif]'hTiE?iilnMrZ% uzcoels4%r|]= reobm‘r’t;ﬁ(szfszrﬁgﬁganl !
| | | In a primate thrombosis model Blood. 2014, 123(11):1739-1746
Thrombin Generation Assay (TGA): Thrombin generation was A oy rombin generation (TGA assay) B o eecyie * 5k % % 6. Wallisch et al. Antibody inhibition of contact factor Xl reduces
assessed using a Z-G-G-R-AMC substrate containing 15mM CaCl, B E _: o - . . e | ! platelet deposmon_ In a_lmodel of extragorporeal membrane
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long chain polyphosphate, PolyP (Kerafast, EUI004) in TGA buffer 5 el FE"™ g 907 |
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Thrombosis models: Carotid artery thrombosis in mice was initiated c n Peak Thrombin Concentration b . Time to Peak Thrombin E 1_2_...'.‘;‘.;’.".,,.: ...................................................... EC, 5x (hM) EC, , (nM) %
by 3.5% FeCl, patch for 3 minutes. A Doppler flow probe (Transonic s . . ol | 1o n=1 2403 577 357
TS420) was used to monitor blood flow for up to 30 minutes. Time to ch . "2 B 20— Allen Clermont,
occlusion (TTO) was determined in WT and FXIl KO mice and WT s ™ ' EE 0 1000 | 2000 | 3000 | 4000 = = = Director. In Vivo Pharmacolo
with K\VV998086 administered via pumps or oral gavage. WT mice ey § 1 A1 QD o KV998086 (nM) ’ 9
were administered vehicle or 5.8 mg/kg/day KV998086 by micro- e om0 (V993086 concentration (uM) (V998086 (M) KalVista Pharmaceuticals.
osmotic pump (Alzet, 1003D) |mp_lanted_ Subcutaneou_s!y 48 hours Figure 4. Dose response of KV998086 in the TGA Figure 5. Effect of KV998086 on aPTT in human plasma. Allen.Clermont@Kkalvista.com
prior to FeCls injury. For oral studies, mice were administered two - A) Effect of KV998086 upon thrombin generation in human plasma pre-treated with Dose response of K\V998086 upon activated partial thromboplastin time in human plasma. | '
gavages of 45mg/kg KV998086 over a 24h period prior to FeCls injury. concentrations of 0.01 to 10 pM compared to vehicle alone. B-D) Analysis from A) KV998086 exhibits an EC, ,, of 585nM and an EC, 5, of 3.18uM
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