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The óBig Fourô Diseases in Singapore
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Acute Myocardial Infarction: 
Common and Deadly Manifestation of IHD
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Acute Myocardial Infarction (AMI)
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Improving the Lives of Patients with 
Heart Attacks

ÅSafer inhospital treatments

ÅBetter risk prediction

ÅImproved systems of care
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Coagulation cascade and anticoagulants
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Cumulative Six-month Outcomes: Bleeding vs. No Bleeding 

Rates of death/MI/stroke at 6 months were higher among patients with inhospital bleeding compared to patients without 

bleeding (6.9% vs. 8.4%, p<0.001, adjusted HR1.22, 95% C.I. 1.08-1.37); a similar pattern was seen for 6-month mortality alone 

(3.3% vs. 2.7%, p<0.001, adjusted HR 1.15, 95% C.I. 0.97-1.37). As shown in Figure 1, event curves continued to diverge over time, 

implying a pattern of sustained event accrual over time beyond the index hospitalization.  Adjusted hazard ratios for 6-month 

death/MI/stroke were 1.17, 95% C.I. 1.02-1.33 for GUSTO mild vs. no bleeding, and 1.39, 95% C.I. 1.14 
ï 1.70 for GUSTO 

moderate/severe vs. no bleeding. 

26,451 patients enrolled in 4 randomized trials of Acute 

Coronary Syndrome 

Bleeding is Associated with Higher Mortality

Chan, MY Am Heart J 2011
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Factor IXa and drug-antidote interactions 

Circulation. 2008;117:2865-2874 
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Chan, MY: Circulation. 2008;117:2865-2874. 
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FXIa as antithrombotic target with minimal 

bleeding risk
Å FXIa inhibition has a favourable overall antithrombotic-haemostasis balance, resulting 

in minimal bleeding risk

Å Genetic deficiency of FXI:

ï Rare spontaneous bleeding (Asakai et al. N Engl J Med 1991, 325:153-8)

ï protects from

- ischaemic stroke (Salomon et al. Blood 2008, 111:4113-7)

- venous thrombosis (Salomon et al. Thromb Haemost 2011, 105:269-73)

Å Elevated FXI level

ï risk factor for stroke (Yang et al. Am J Clin Pathol 2006, 126:411-5)

ï myocardial infarction (Doggen et al. Blood 2006, 108:4045-51)

ï venous thrombosis (Meijers et al. N Engl J Med 2000, 342:696-701; Cushman et 

al. Blood 2009, 114:2878-83)
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Our FXIa inhibitors: ability to engineer affinity & 

specificity

Purification from B. 

fasciatus venom

Purified to homogeneity, 

named fasxiator

Only affects intrinsic 

pathway of blood 

coagulation

Most selective for FXIa

Recombinantly expressed 

inhibitor has identical 

activities

Engineered inhibitor with 

higher potency

Potency improved > 1000-

fold but specificity suffers

Further designs lead to a 

mutant with Ki = 0.86 nM

and at least 170-fold more 

specific for FXIa

compared to other plasma 

serine proteases
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Our FXIa inhibitors: rich sources of 

molecules
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Kunitz-type protein 

sequences from multiple  

transcriptomes of ticks are 

filtered for their potential as 

FXIa inhibitors

Cloning of DNA 

sequences as a pool in 

yeast display vectors

Kunitz

inhibitors

FXI

a
Kunitz

inhibitors

cloning

Fluorescent-sorting of 

yeast cells that bind FXIa 

FACS

Recover plasmids from 

selected colonies to identify 

sequences encoding FXIa-

binding Kunitz-type protein

Plasmid 

isolation and 

sequencing

Recombinantly expressed 

identified sequences to 

confirm inhibition

166 unique 

sequences

8 FXIa-binding 

sequences identified

2 variants are 

produced, 

tested with 

confirmed 

activities


