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Conclusion

ONO-5450598 was identified to:

➢ Be a highly selective inhibitor of activated 
human blood coagulation factor XI.

➢ Have a high oral  bioavailability in animals.

➢ Have potent antithrombotic efficacy in 
thrombosis models.

➢ Have a significantly lower bleeding risk 
than an activated factor X inhibitor, 
rivaroxaban.

Introduction

Activated blood coagulation factor XI (FXIa) is one of the 
serine proteases that is involved in the amplification of 
thrombin production. Inhibition of FXIa reduces thrombin 
generation and prevents occlusive thrombosis. Whilst 
congenital FXI deficiency is associated with bleeding, the 
symptom is less severe than those observed in patients with 
deficiency in other coagulation factors. Therefore, a highly 
selective FXIa inhibitor is considered to be a promising drug 
candidate for the treatment of venous thromboembolism 
with a significantly lower bleeding risk than existing 
anticoagulants.
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In vitro profile of ONO-5450598

*The final concentration of ONO-5450598 that doubles each 
coagulation time of the mixture of plasma and test reagents
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Background

In ISTH2015, we reported that ONO-7750512 as a small 
molecule factor XIa (FXIa) inhibitor has an oral bioavailability 
(BA) of 22% in rats and has potent antithrombotic efficacy 
without a prolonged bleeding time in animal models. Recently, 
we have found a new small molecule FXIa inhibitor ONO-
5450598, which is equivalent to ONO-7750512 in terms of the 
potent antithrombotic efficacy without a prolonged bleeding 
time and has even higher oral BA.

Aims

▪ Elucidation of the in vitro pharmacological profile 
▪ Investigation of:

• The oral BA in various animal species
• The in vivo antithrombotic and hemorrhagic effects of

ONO-5450598 in monkeys

Human enzymes Ki (µmol/L)

FXIa 0.0020

Plasma Kallikrein 0.021

Thrombin, FVIIa, FIXa, 
FXa, FXIIa, plasmin, 
urokinase, t-PA

>10

Anticoagulant 
effects

APTT x2* / PT x2*

(µmol/L)

Human 0.5-0.8 / >33

Monkey 0.50 / >33

Rabbit 0.46 / >33

PK profile of ONO-5450598

In vivo profile of ONO-5450598

ONO-7750512

i.v. (1 mg/kg)

T1/2 (h) 3.6

CL (mL/min/kg) 2.8

p.o. (1 mg/kg)

T1/2 (h) 5.5

BA (%) 88

i.v. (1 mg/kg)

T1/2 (h) 3.2

CL (mL/min/kg) 3.2

p.o. (1 mg/kg)

T1/2 (h) 4.1

BA (%) 81

i.v. (0.1 mg/kg)

T1/2 (h) 2.5

CL (mL/min/kg) 1.6

p.o. (1 mg/kg)

T1/2 (h) 3.3

BA (%) 22

Human

APTT x2
(µmol/L)

1.2

Rat ONO-5450598
i.v. (1 mg/kg)

T1/2 (h) 2.6

CL (mL/min/kg) < 3.3

p.o. (1 mg/kg)

T1/2 (h) 2.3

BA (%) 59

Human

APTT x2
(µmol/L)

0.5 –
0.8

Rat

MonkeyDog
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AV
shunt

Loading dose
i.v. infusion

600

Maintenance dose
i.v. infusion

30 90

Measurement of thrombus weight

ONO-5450598 or rivaroxaban
(min)

Bleeding

2250 240

ONO-5450598 
or rivaroxaban

(min)

Nail-cut

Measurement of bleeding time

Cut off: 
900 secp.o.
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Monkey arteriovenous (AV) shunt 
thrombosis model

Monkey nail-cut bleeding model

n=5-8/group
Mean±SEM
*; p<0.05, **; p<0.01 vs vehicle
(t-test)

n=8-16/group
Mean±SEM
†; p<0.05 vs vehicle
(Dunnett test)

†
†

†

†

**

*
**

2.5 5 10 30 0.3 0.6 1.2 3.6 5V# 0.0485 0.0971 0.194 0.388 0.333

ONO-5450598 Riv##

(mg/kg/h, iv infusion)
ONO-5450598 Rivaroxaban

(mg/kg, po)

#: Vehicle

V

ONO-5450598
(mg/kg)

Rivaroxaban
(mg/kg)

2.5 5 10 30 0.3 0.6 1.2 3.6 5

APTT
(fold)

1.0 2.1 2.4 2.7 3.3 1.3 1.4 1.5 1.9 2.0

PT
(fold)

1.1 1.1 1.1 1.1 1.1 1.2 1.3 1.5 2.1 2.4

Conc.
(µmol/L)

- 0.90 1.7 4.6 13 0.074 0.16 0.27 0.62 0.79

V

ONO-5450598
(mg/kg/h)

Rivaroxaban
(mg/kg/h)

0.0485 0.0971 0.194 0.388 0.333

APTT
(fold)

1.0 1.5 1.7 2.0 2.3 1.2

PT
(fold)

1.0 1.0 1.0 1.0 1.0 1.1

Conc.
(µmol/L)

- 0.21 0.41 0.74 1.4 0.057

##: Rivaroxaban

x9.3 (No bleeding)
x2.8 (Bleeding)

V#

Caco-2
(10^6 cm/sec)

A to B 2.5

B to A 36

Caco-2
(10^6 cm/sec)

A to B 8.2

B to A 28
14
FR†

3.4
FR†

†: Flux ratio
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