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The oral anticoagulant market has recently 

become a lot more crowded and warfarin is 

no longer the only option that practitioners 

will have to choose from.  Dabigatran (Pra-

daxa) is an oral direct thrombin inhibitor that 

has received FDA approval for the treatment 

of patients with nonvalvular atrial fibrillation 

*1+.  Rivaroxaban (Xarelto) and apixaban (Eli-

quis), both oral Factor Xa inhibitors, have also 

recently been studied in comparison to war-

farin for patients with nonvalvular atrial fibrillation *2,3+.  Rivaroxaban is currently FDA 

approved for postoperative prophylaxis in knee and hip replacements and there are 

active efforts to obtain FDA approval for atrial fibrillation; apixaban has yet to be ap-

proved by the FDA.  A brief summary of major efficacy and safety trial data where all 

three of these new drugs were compared to warfarin (in patients with atrial fibrillation) 

is provided in table form on the following page. 

First impressions of the trial data reveal positive outcomes for each of the three new oral 

anticoagulants; they all demonstrated non-inferiority for the primary outcome of stroke 

and systemic embolism when compared to dose adjusted warfarin.  However, there is 

some essential safety data to evaluate along with important pharmacokinetic and 

pharmacodynamics issues to consider.  Safety outcomes of major bleeding and hemor-

rhagic stroke were either improved on unchanged when the three agents were compared 

to warfarin.  The incidence of hemorrhagic stroke, in particular, was  reduced with all 

three novel anticoagulants; however, with both dabigatran and rivaroxaban, this benefit 

was offset by a statistical increase in major gastrointestinal bleeding.  In fact, based on 

the calculated NNT and NNH, nearly two major GI bleeds will occur with dabigatran for 

every hemorrhagic and/or ischemic stroke that is prevented when compared to warfarin;  

if rivaroxaban was selected over warfarin, at least three major GI bleeds would occur for 

each stroke prevented.  While strokes may be more clinically detrimental than a major GI 

bleed, it is important to consider this shift in the safety profile when selecting one of 

these two agents over warfarin, especially in patients with a history of peptic ulcer (cont) 
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(cont) disease or past GI bleeding.  Lastly, since there is no required monitoring of the anticoagulation effect 

with any of the these new agents nor a readily available antidote, particular attention should be paid to the 

effects of liver and renal impairment and drug interactions on the change in AUC (total drug exposure) for 

each of the novel oral anticoagulants *4-7+. 

 

New Oral Anticoagulants Compared to Dose-Adjusted Warfarin for Nonvalvular Atrial Fibrillation 

*Outomes reported as the experimental event rate vs. warfarin (INR 2-3) event rate 

Major bleeding included Hgb fall > 2 g/dL, transfusion of> 2 units, bleeding in a critical area or fatal bleeding 

NNT=number needed to treat for new oral anticoagulant NNH =number needed to harm for new oral anticoagulant 

NSD=no statistically significant difference 

 

 

New Oral Anticoagulant Pharmacologic & Pharmacodynamic Characteristics 

 

PK/PD Parameter     Dabigatran      Rivaroxaban   Apixaban 

Bioavalability                         3-7%          80-100%                     66% 

Protein Binding                         35%           92-95%                     87% 

Metabolism       Esterase-catalyzed hydrolysis        Hepatic                  Hepatic 

   (dabigatran etexilate to dabigatran) CYP450  3A4, 3A5               cyp450  3A4 

             & 2J2 

Excretion       Renal (80% as unchanged drug)      Renal (36% unchanged)        Renal (25% unchanged) 

Half-life: 

   CrCl >30cc/min       12-17 hrs         5-9 hrs       12 hrs  

   CrCl <30cc/min        27.5 hrs         9.5 hrs    not reported 

AUC & CrCl 

   CrCl 50-79  AUC increased  75%  AUC increased  44%   not reported 

   CrCl 30-49  AUC increased 174%  AUC increased 52%  not reported 

   CrCl 15-29  AUC increased 583%  AUC increased 64%  not reported 

AUC & Child-Pugh 

   Score A  Negligible AUC change  AUC  increased 15%  not reported 

   Score B  Negligible AUC change  AUC  increased 127%  not reported 

 

BMI extremes              Unknown effect on AUC               Little or no correlation  not reported 

 

(continued) 

Outcome* Stroke and 

Systemic Embolism 
(Primary Outcome) 

Ischemic 

Stroke 

Major 

Bleeding† 

Hemorrhagic 

Stroke 

Major GI 

Bleeding 
Hospitalization Death 

  
% per year % per year % per year % per year % per year % per year % per year 

Dabigatran 
150mg bid 

1.11vs. 1.69 
NNT: 173 

0.92 vs. 1.20 
NNT: 358 

3.11 vs. 3.36 
NSD 

0.10 vs. 0.38 
NNT: 358 

1.51 vs. 1.02 
NNH: 204 

20.2 vs. 20.8 
NSD 

3.64 vs. 4.13 
NSD 

Rivaroxaban 
 20 mg daily 2.1 vs. 2.4 

NSD 
1.34 vs. 1.42 

NSD 
3.6 vs. 3.4 

NSD 
0.26 vs. 0.44 
NNT: 556 

1.96 vs. 1.34 
NNH: 162 

Not reported 
1.87 vs. 2.21 

NSD 

Apixaban 
5mg bid 

1.27 vs. 1.60 
NNT: 303 

0.97 vs. 1.05 
NSD 

2.13 vs. 3.09 
NNT: 105 

0.24 vs. 0.47 
NNT: 435 

0.76 vs. 0.86 
NSD 

Not reported 
3.52 vs. 3.94 
NNT: 238 



Rise  AUC & Relevant Drug Interactions 

         Dabigatran   Rivaroxaban   Apixaban 

        P-glycoprotein (P-gp) mediated       CYP450  3A4 & P-gp                    CYP450 3A4 & P-gp 

Enzyme Inhibitors:   Amiodarone (AUC up 58%)         Ketoconazole (AUC up 160%) Not Reported 

          Dronedarone (AUC up 1.7-2x)      Ritonavir (AUC up 150%) 

          Verapamil (AUC up 2.4x)           Clarithromycin (AUC up 50%) 

          Ketoconazole (AUC up 153%)       Erythromycin (AUC up 30%) 

Enzyme Inducers:      Rifampin (AUC down 66%)         Rifampin (AUC down 50%) Not Reported 

Pharmacodynamic:    Pantoprazole (PPIs)            None identified   Not Reported 

      - AUC down 22% 

 

 

Patients were excluded in the dabigatran and rivaroxaban studies if their creatinine clearance (CrCl) was less 

than 30 cc/min and less than 25 cc/min in the apixaban study.  Although the FDA did approve a reduced dose of 

dabigatran (75mg BID) for patients with a CrCl of 15-20 cc/min, it was done so based on pharmacokinetic data.  

Until properly designed studies report patient-oriented outcomes data which demonstrate safety and efficacy, 

great caution should be used with all of these agents in patients with a CrCl of less than 30cc/min.  Similarly, it 

would be advisable to avoid noted drug interactions and concomitant use of dual antiplatelet therapy as safety 

and efficacy could also be significantly affected.  In summary, after more than 50 years, clinicians now have 

alternatives to warfarin therapy for preventing stroke in patients with atrial fibrillation.  These new oral anti-

coagulants possess some improvements over the standard of care but are not without their own limitations.  Only 

careful selection of patients, based on specific inclusion and exclusion criteria from the respective trials, will 

ensure similar risk-benefit rations in real-world practice. 
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