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Traditionally with Warfarin….



Sarawak General Hospital

Rivaroxaban (2011)

Apixaban (2012)

LY517717

YM150/ Darexaban

Edoxaban (2015)

Betrixaban

TAK 442/ Letaxaban

Dabigatran (2010)

Xa

IIa

TF/VIIa

X IX

IXa
VIIIa

Va

II

FibrinFibrinogen

Adapted from Weitz & Bates, J Thromb Haemost 2007

TTP889

Novel Oral Anticoagulants

PRAXBIND 
(2016)

Andexxa
(2018)



Sarawak General Hospital

NOAC TRIAD 
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NOAC Dose

* 2x110mg in patients at high risk of bleeding
# other dose reductions may apply (i.e. weight, drug-drug interaction)
$ only if at least 2 out of 3 fulfilled: age ≥ 80 years old, weight ≤ 60kg, creatinine ≥ 1.5mg/dL (133umol/L)
Orange arrow indicates cautionary use Adapted from EHRA 2018
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Available Methods to Estimate Plasma 
Concentration or Coagulation Parameters 

of NOACs

LC-MS/MS  
the gold standard 
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Dabigatran Etexilate
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Adapted form FDA’s Correlation of Drug Levels and Outcomes in Phase III NOAC Trials, slide 8Adapted from FDA’s Correlation of Drug Levels and Outcomes in Phase III NOAC Trials, slide 8
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Adapted from FDA’s Correlation of Drug Levels and Outcomes in Phase III NOAC Trials, slide 19 
(from Reilly et. al. 2014)
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Rivaroxaban
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Apixaban
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Edoxaban

▪ Reported a mean trough plasma
concentrations range of 16.0 - 48.5ng/mL.

▪ Significant inter-individual variability in
trough plasma drug levels was again
observed among all doses of Edoxaban
tested.

▪ Higher plasma levels with increased risk of
major bleed.
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EHRA 2018 – Plasma concentrations and 
coagulation levels
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ICSH Recommendations – Plasma 
Concentrations
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ICSH Recommendations – Coagulation 
assays
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Inter-individual variability

♥ Wide IIV in plasma concentration was observed 
across standard doses of NOAC

♥ Multicenter Italian study by Testa et. al.
observed higher IIV at lower doses of NOAC; 
and at trough plasma concentrations 

♥ Expressed as %CV of 55-66 for dabigatran, 33-
52 for rivaroxaban and 19-46 for apixaban
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CRC SGH Local Data

♥ 118 patients with non-valvular atrial fibrillation
established on dabigatran

♥ Trough plasma concentrations in ng/mL measured on
LC-MS/MS (Agilent, USA)

♥ Coagulation assay determined by ClotPro® (Dynabyte,
Germany) expressed as clotting time in seconds.
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Result – trough plasma concentration vs 
coagulation effect

(r = 0.80, p < 0.001)

Mean trough plasma concentrations = 59.81ng/mL

Mean clotting time = 361.38s
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Result – trough plasma concentration vs 
dose & coagulation effect vs dose

(p > 0.50)
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Clinical Utility

♥ Treatment failure (i.e. recurrence of thrombosis)

♥ Before invasive procedure or surgery

♥ In elderly patients (> 75 years of age)

♥ In patients with extreme body weight (< 50kg or >
110kg)

♥ In patients with renal and/or hepatic impairment

♥ Monitor compliance

♥ Suspected drug-drug interactions

♥ Suspected overdose

♥ In patients with genetic mutations (i.e. rs2244613 minor
allele carriers for dabigatran, no mutations are currently
known for the other NOAC)
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♥ 52 y/o Malay, Male

♥ AF with dilated cardiomyopathy

♥ On Apixaban 5mg BD

♥ Developed ischemic stroke

♥ Decision for thrombolysis

Real World Practice
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114 s 102.3 ng/mL

Laboratory Parameters Aided Therapy
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Dose adjustment based on plasma 
concentration and coagulation parameter 

is not established 

Linear relationship, 
high IIV 

Specific cut-off for plasma concentration and 
coagulation parameter tailored to clinical events
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Personalized Drug Therapy
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THANK YOU


