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Therapeutic Drug Monitoring 



Traditionally with Warfarin…. 
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Adapted form FDA’s Correlation of Drug Levels and Outcomes in Phase III NOAC Trials, slide 19  
(from Reilly et. al. 2014) 



Rivaroxaban 



Apixaban 



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.  



Available Coagulation Test to Estimate 
Plasma Concentration or Relative 

Determine Anticoagulant Intensity  of 
NOACs 



Measuring NOACs Concentrations 

LC-MS/MS 



Data from our cohort… 
 



Demographics 

  

Variable Dabigatran 
Etexilate 

Rivaroxaban Apixaban Overall 

Age(yr)* 70.17(7.58) 62.25(9.75) 80.25(4.57) 68.96(9.31) 

Genderᵟ 

Male 
Female 

 
17(58.6%) 
12(41.4%) 

 
10(83.3%) 
2(16.7%) 

 
1(25.0%) 
3(75.0%) 

 
28(62.2%) 
17(37.8%) 

AFᵟ 

Paroxysmal 
Persistent 
Permanent 

 
11(37.9%) 
3(10.3%) 
15(51.7%) 

 
2(16.7%) 
2(16.7%) 
8(66.7%) 

 
2(50.0%) 

- 
2(50.0%) 

 
15(33.3%) 
5(11.1%) 
25(55.6%) 

Weight, kg* 60.96(9.85) 79.71(17.69) 61.93(22.90
) 

66.19(15.51) 

CrCl, ml/min* 58.72(17.7) 89.65(35.6) 35.62(9.88) 64.53(27.52) 

CHA2DS2-VASc* 3.76(1.41) 2.83(1.27) 4.20(1.30) 3.58(1.42) 

HAS-BLED* 1.41(0.68) 0.75(0.45) 1.25(0.50) 1.22(0.67) 

*All data presented as Mean(SD) with 95% Confidence Interval 
 ᵟAll data presented as percentage  

  
 
 



Dabigatran Trough Levels 
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Patient Initials 

2 Point Plasma Trough Dabigatran Level  

1st Sampling

2nd Sampling

1st Trough Range : 4.77-134.59ng/ml 
 
2nd Trough Range: 2.74 – 75.73ng/ml  

Dabigatran Trough Levels (2) 



Rivaroxaban Trough Levels 
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Rivaroxaban Trough Levels(2) 
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Patient Initials 

2 Point Plasma Trough Rivaroxaban Level  

1st Sampling

2nd Sampling

1st Trough Range: 0.58 – 55.81ng/ml 
 
2nd Trough Range: 2.48 – 113.69ng/ml  



Apixaban Trough Levels 
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Apixaban Trough Levels (2) 
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Patient Initials 

2 Point Plasma Trough Apixaban Level  

1st Sampling

2nd Sampling

1st Trough Range : 13.76 -77.45ng/ml 
 
2nd Trough Range: 20.17 – 23.72ng/ml  



In our Cohort…. 

 Wide range of plasma NOAC trough levels. 

 

 Median trough level for Dabigatran, Rivaroxaban 
and Apixaban is 43.83ng/mL, 40.30ng/mL 
and 24.31ng/mL; respectively.  

 

 Plasma NOAC trough levels are consistent 
within individual but VARY between individuals. 

 



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 NOACs) 

 



Case Scenario 

 71 y/o Chinese, Male 

 History of single vessel disease and paroxysmal atrial 
fibrillation 

 On Aspirin 100mg OD and Dabigatran 110mg BD 

 Intracranial hematoma secondary to fall 

 Decision for neurological intervention 



102 AU*min 2.1ng/mL 

Tools Aided Therapy 



Personalized Drug Therapy 





THANK YOU 


