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Objectives (P) 

 Identify indications and associated dosing recommendations for each of the 

commonly prescribed DOACs 

 Describe patient factors that may influence DOAC selection or require dosing 

regimen adjustment 

 Understand current evidence for new indications for DOACs in clinical 

practice 

 Describe reversal strategies for life-threatening bleeding in patients on DOACs 

  

NOACs to DOACs: the evolution 

10/19/10: 

dabigatran 

approved for 

stroke 

prevention in 

NVAF  

 

7/1/11: 

rivaroxaban 

approved for 

DVT ppx after 

TKA/THA  

 

11/4/11: 

rivaroxaban 

approved for 

stroke 

prevention in 

NVAF 

 

11/2/12: 

rivaroxaban 

approved for 

DVT/PE tx 

and reducing 

risk 

recurrence 

 

12/28/12: 

apixaban 

approved 

for stroke 

prevention 

in NVAF 

 

3/18/14: 

apixaban 

approved for 

DVT/PE ppx 

after 

TKA/THA 

 

4/7/14: 

dabigatran 

approved for 

DVT/PE tx 

 

8/21/14: 

apixaban 

approved 

for 

DVT/PE tx 

 

1/8/15: 

edoxaban 

approved 

for stroke 

prevention 

in NVAF 

 

10/2015: 

praxbind 

received 

accelerated 

approval for 

reversal of 

dabigatran  

(full approval 

4/2018) 

 

11/23/15: 

dabigatran 

approved 

for 

DVT/PE 

ppx after 

THA 

 

6/23/17: 

betrixaban 

approved for 

reduction of 

VTE in 

medical 

patients post-

admission 

 

10/30/17: 

rivaroxaban 

approved for 

long term 

VTE risk 

recurrence 

 

10/11/18: 

rivaroxaban 

approved 

for risk 

reduction of 

major CV 

events in 

CAD/PAD 

 

5/3/18: 

andexanet 

received 

accelerated 

approval for 

reversal of 

apixaban/ 

rivaroxaban 
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Brief Overview 
Pharmacokinetics, Indications, and Dosing 

Dabigatran Rivaroxaban Apixaban Edoxaban Betrixaban 

Bioavailability Rapid/ 3-7% 2.5 mg, 10 mg dose 

= 80-100 

 

20 mg dose = ~66% 

(fasting; increased 

with food) 

~50% 

 

62% 34% 

 

Time to peak 1-2 hrs; delayed ~2 

hrs by food 

2-4 hours 

 

3-4 hours 

 

1-2 hours 

 

3-4 hrs 

T½  12-17 hrs 

Elderly: 14-17 hrs 

 

Mild-mod renal 

impair: 15-18 hrs 

 

Severe renal impair: 

28 hrs 

 

5-9 hrs 

Elderly: 11-13 hrs 

~12 hours (8-15 

hours) 

 

10-14 hours 

 

19-27 hrs  

(duration of effect 

>= 72 hrs) 

 

Metabolism P-gp substrate CYP3A4;  

P-gp substrate 

CYP3A4;  

P-gp substrate 

 

CYP3A4 (minor);  

P-gp substrate 

 

P-gp substrate 

% Renal Elim 80% 33% 25% 50% 11% 

Lab 

parameters 

affected 

PT/INR,  

TT, ECT 

PT/PTT;  

Anti-Xa level (drug 

specific assay) 

PT/PTT;  

Anti-Xa level (drug 

specific assay) 

PT/PTT;  

Anti-Xa level (drug 

specific assay) 

aPTT, PT and  

dRVV-T  
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Dabigatran (Pradaxa) Indications & Dosing1 

 VTE treatment/prevention 

 150 mg BID 

 After treatment with parenteral anticoagulant x5-10 days 

 Stroke and systemic embolism (SE) risk reduction in NVAF 

 150 mg BID 

 110 mg BID option for patients at increased risk of bleeding (off label dosing) 

 VTE prophylaxis in THA  

 110 mg given 1-4 after completion of surgery and hemostasis achieved 

 If not started day of surgery: 220 mg 

 Followed by 220 mg daily x minimum 10-14 days (duration up to 35 days) 

 

 

Rivaroxaban (Xarelto) Indications & Dosing1 
 Stroke and systemic embolism (SE) risk reduction in NVAF 

 20 mg daily (with evening meal) 

 DVT/PE treatment 

 15 mg BID x21 days, followed by 20 mg daily (with evening meal) 

 Prophylaxis against VTE recurrence: 10 mg daily 

 VTE prophylaxis (post-THA, post-TKA)  

 10 mg daily 

 CAD (stable) or PAD (CV event prevention) 

 2.5 mg BID, in combination with daily low-dose ASA 

 ACS (after stabilized w initial management) 

 rivaroxaban 2.5 mg BID; add-on to clopidogrel 

 Post-PCI in patients with Afib (in place of triple therapy) 

 15 mg daily in combination with clopidogrel 
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Apixaban (Eliquis) Indications & Dosing1 

 Stroke and systemic embolism (SE) risk reduction in NVAF 

 5 mg BID 

 Reduce dose to 2.5 mg BID if ≥2 of the following: age ≥ 80, weight ≤ 60 kg, SCr ≥ 1.5 

 DVT/PE treatment 

 10 mg BID x7 days, followed by 5 mg BID 

 Prophylaxis against VTE recurrence: 2.5 mg BID 

 VTE prophylaxis (post-THA, post-TKA)  

 2.5 mg BID 

 

Edoxaban (Savaysa) Indications & Dosing1 

 Stroke and systemic embolism (SE) risk reduction in NVAF 

 60 mg daily 

 Note: do not use if CrCl > 95 ml/min 

 DVT/PE treatment 

 60 mg daily (wt > 60 kg) 

 30 mg daily (wt <= 60 kg) 

 (after five days of therapy with parenteral anticoagulant) 
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Betrixaban (Bevyxxa) 

 Approved for VTE prophylaxis in acute medical patients for ‘extended 

duration’ 

 Lowest amount of renal excretion of all the DOACs (11%) 

 Dose:  

 160 mg x1 on day 1, followed by 80 mg daily for 35-42 days 

 Decrease dose by 50% in patients on p-gp inhibitors or CrCl 15-30 ml/min 

APEX2 

 Randomized, double-blind, double-dummy; superiority 

 Acutely ill medical patients ≥ 40 yo 

 Randomized 7513 patients 

 Enoxaparin 40 mg SC x 10 +/- 4 days + betrixaban placebo x 35-42 days  

 Enoxaparin placebo x 10 +/- 4 days + betrixaban 80 mg daily 

 Analysis: 3 progressively inclusive cohorts 

 Elevated D-dimer  Elevated D–dimer or age ≥ 75 yrs  All enrolled patients 

 Primary efficacy: composite of asymptomatic proximal DVT and symptomatic VTE 

 Primary safety: major bleeding 
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APEX Results2 
Cohort 1 Cohort 2 Overall efficacy population 

Betrixaban 

(N = 1914) 

Enoxaparin 

(N = 1956) 

RR  

(95% CI) 

P Betrixaban 

(N = 2842) 

Enoxaparin 

(N = 2893) 

RR  

(95% CI) 

P Betrixaban 

(N = 3112) 

Enoxaparin 

(N = 3174) 

RR  

(95% CI) 

P 

Outcome 

 

No./total no. (%) No./total no. (%) No./total no. (%) 

Primary 

Efficacy 

Outcome 

132/1914 

(6.9) 

166/1956 

(8.5) 

0.81 

(0.65-1.0) 

0.054 160/2842 

(5.6) 

204/2893 

(7.1) 

0.80  

(0.66-0.98) 

0.03 165/3112 

(5.3) 

223/3174 

(7.0) 

0.76  

(0.63-0.92) 

0.006 

Cohort 1 Cohort 2 Overall safety population 

Betrixaban 

(N = 1914) 

Enoxaparin 

(N = 1956) 

RR  

(95% CI) 

P Betrixaban 

(N = 2842) 

Enoxaparin 

(N = 2893) 

RR  

(95% CI) 

P Betrixaban 

(N = 3112) 

Enoxaparin 

(N = 3174) 

RR  

(95% CI) 

P 

Outcome 

 

No./total no. (%) No./total no. (%) No./total no. (%) 

Major 

Bleeding 

15/2311 

(0.6) 

17/2310 

(0.7) 

0.88  

(0.44-1.76) 

0.72 25/3402 

(0.7) 

21/3387 

(0.6) 

1.64  

(1.19-2.11 

0.56 25/3716 

(0.7) 

21/3716 

(0.6) 

1.19  

(0.64-2.11 

0.55 

Major or 

clinically 

relevant 

non-major 

bleeding 

72/2311 

(3.1) 

44/2310 

(1.9) 

1.64  

(1.1-2.37) 

0.009 110/3402 

(3.2) 

58/3387 

(1.7) 

1.89 

(1.34-2.59 

<0.001 116/3716 

(3.1) 

59/3716 

(1.6) 

1.97  

(1.44-2.68 

<0.001 

Special Populations and Circumstances 
ESRD, Obesity, Oncology, ACS, CAD/PAD, PCI-AF 
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Renal Impairment 

Dabigatran Rivaroxaban Apixaban Edoxaban Betrixaban 

% Renal Elim 80% 33% 25% 50% 11% 

 Rivaroxaban, apixaban, dabigatran, and edoxaban have FDA approved dosing 

for CrCl down to 15 ml/min 

 Rivaroxaban and apixaban currently have FDA approved dosing in HD 

Outcomes Associated with Apixaban use 

in Patients with ESRD and AF3 

 Retrospective prognostic-score matched cohort study 

 Outcomes: stroke/SE, major bleeding, GI bleeding, intracranial bleeding, and 

death 
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Kaplan-Meier Curves 

(HR, 0.72 favoring apixaban; 95% CI, 0.59–0.87; P<0.001) 

 
(HR, 0.88; 95% CI 0.69–1.12; P=0.29) 
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Apixaban Dosing  

 Exploratory analysis: comparisons between apixaban 5 mg and 2.5 mg 

 

 ACC Guidelines, 2019 update4: 

 In patients with AF and ESRD or on HD, warfarin or apixaban are 

reasonable options 

 Apixaban dose 5 mg BID (unless other patient factors present) 

 In patients with AF and end-stage CKD or on dialysis, 

dabigatran, rivaroxaban or edoxaban are not recommended 

because of the lack of evidence from clinical trials that benefit 

exceeds risk 

 



2/7/2019 

10 

Obesity 

 Limited data from major DOAC trials 

 Inconsistencies in studies re: classification of extremes of BMI/ weight 

 Data from PK/PD studies with questionable clinical implications 

 

 International Society on Thrombosis and Haemostasis (ISTH) 2016 

guidelines: 

 Suggest avoiding DOACs in patients with BMI > 40 kg/m2 or weight > 120 kg 

 

 

Abstract: Efficacy and Safety of Direct Oral Factor 

Xa Inhibitors in 795 Morbidly Obese Patients5 

 Single center, retrospective chart review 

 795 patients with BMI ≥ 40 mg/m2 started on apixaban, rivaroxaban or warfarin for VTE 
or AF 

 Sub analysis w patients BMI ≥ 50 mg/m2  

 Hx VTE (n = 366) 

 Rates of recurrence low, no significant difference between DOACs or warfarin 

 BMI ≥ 50 mg/m2 (n = 92); 0/40 patients on DOACs had recurrent VTE 

 Comparable rates of clinically significant bleeding 

 Afib (n = 429) 

 Stroke rates low, no significant difference between DOACs or warfarin 

 BMI ≥ 50 mg/m2 (n = 100); 1/56 patients on DOACs had stroke, 1/44 patients on warfarin 

 More major bleeding events in AF patients on warfarin than the combined DOAC cohort (7.9% 
vs. 2.9%, p=0.02) 

 Became non-significant when adjusted for age, CHA2DS2-VASc, and Charlson score (p = 0.06) 
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Results5 

 VTE  Afib 

VTE in Cancer 

 Oncology specific guidelines 

 ACCP (Chest guidelines, 2016)6 

 In patients with DVT of the leg or PE and cancer, as long-term (first 3 months) 

anticoagulant therapy, we suggest LMWH over 

 VKA tx (Grade 2B) 

 Dabigatran, rivaroxaban, apixaban, edoxaban (all Grade 2C) 

 NCCN (NCCN guidelines, 2018)7 

 LMWH (Category 1) 

 LMWH x 5-10 days followed by edoxaban (Category 1) 

 Rivaroxaban (Category 2A) 

 For patients who refuse or have compelling reasons to avoid long term LMWH, the 

following are considered acceptable alternatives (category 2A recommendations) 

 Apixaban 10 mg BID x7 days followed by apixaban 5 mg BID 

 Dabigatran 150 mg BID (after 5-10 days parenteral tx; only for patients w CrCl > 30) 
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HOKUSAI-VTE cancer trial8: 
Edoxaban for tx of VTE in cancer 

 Randomized, open label, non-inferiority trial 

 Edoxaban versus LMWH (dalteparin) 

 1050 patients with cancer and acute symptomatic or incidental VTE 

 Randomized to LWMH x ≧5 days followed by edoxaban 60 mg daily or standard 

dalteparin dosing for VTE in patients with active cancer 

 Tx x6-12 months 

 Primary outcome: composite of recurrent VTE and major bleeding 

 Secondary outcomes 

 Recurrent VTE 

 Major bleeding 

 Timeframe: 12 months* 

 *regardless of treatment duration 

HOKUSAI-VTE cancer trial8 

Recurrent Thromboembolism (%) Major Bleeding or CRNM Bleeding (%) 

Subgroup analysis: patients with GI cancer at time of randomization  more likely to have 

increase bleeding risk during treatment w edoxaban than dalteparin (p = 0.02) 



2/7/2019 

13 

SELECT-D9: 
Rivaroxaban for tx of VTE in cancer  

 Randomized, open-label 

 406 patients with VTE (52% w PE) 

 Rivaroxaban 15 mg BID x 21 days followed by 20 mg daily versus LMWH at 

standard dose for VTE in patients with cancer 

 Outcomes: 

 Recurrent VTE 

 Major and clinically relevant non-major bleeding (CRNMB) 

 Timeframe: 6 months 

SELECT-D9 

 VTE Recurrence (%) 

   

 Major bleed (%) 

 

(HR, 0.43; 95% CI, 0.19 to 0.99) (HR, 1.83; 95% CI, 0.68 to 4.96)  

CRNMB: HR, 3.76; 95% CI, 1.63 to 8.69 
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ADAM VTE trial10: 
Apixaban for tx VTE in cancer 

 Randomized, open-label, superiority safety trial 

 Cancer patients with acute VTE 

 Stratified based on cancer stage and cancer specific risk of VTE 

 Apixaban 10 mg BID x7 days followed by 5 mg BID versus dalteparin standard 

dose for cancer associated VTE treatment 

 Primary outcome: major bleeding 

 Secondary outcome: recurrent VTE or arterial thromboemblism 

 Timeframe: 6 months 

ADAM VTE trial11 

 Oral and poster abstract presented at American Society of 

Hematology (ASH) annual meeting – 12/2/2018 



2/7/2019 

15 

Prevention of secondary events in CAD/PAD 

 Recurrent CV events occur in 5-10% of patients despite appropriate secondary 

prevention strategies 

 ASA effectively lowers risk of major CV events and risk of CV-related death 

versus placebo 

 VKA (either alone or with ASA) found to be more effective in event prevention 

than ASA alone; higher bleeding risk  

 Historically, anticoagulants not recommended for secondary prevention of CV 

events 

COMPASS13 

 
 Randomized 27,395 pts with h/o stable atherosclerotic vascular disease (CAD, 

PAD or both)   

 

 

 Primary efficacy outcome: composite of CV death, stroke or MI 

 Primary safety outcome: major bleeding* 

 

 Terminated early after first interim analysis d/t superiority of rivaroxaban + 

ASA group 

*considered all bleeding that led to presentation to acute care facility to be major 

 

rivaroxaban 2.5 mg BID + 

ASA 100 mg daily 

 

rivaroxaban placebo +  

ASA 100 mg daily 

 
rivaroxaban 5 mg BID +  

ASA placebo 
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COMPASS: efficacy outcomes13 

COMPASS: safety outcomes13 
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Chronic CAD/PAD 
(Rivaroxaban) 

 Labeled indication 

 Rivaroxaban 2.5 mg BID + low dose ASA 

 Consider for patients at high risk of CV events and low risk of bleeding 

 Do not use in patients: 

 with recent stroke, severe heart failure or advanced kidney disease (CrCl < 15 

ml/min),  

 on DAPT, or who require therapeutic anticoagulation 

Acute Coronary Syndrome 

 Increased risk for recurrent CV events despite appropriate medical therapy 

 Previous studies indicate lowered risk with addition of warfarin; increase bleeding risk 

 ATLAS ACS-2 TIMI-51, 201212 

 15,526 patients randomized   

 

 

 Primary efficacy end point: composite of death from cardiovascular causes, myocardial 

infarction, or stroke 

 Primary safety end point was TIMI major bleeding not related to coronary-artery bypass 

grafting (CABG) 

 

*after initial management 

 

rivaroxaban 2.5 mg BID + 

DAPT 

 

placebo + DAPT 

 
rivaroxaban 5 mg BID +  

DAPT 
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ATLAS ACS-2 TIMI-51: Results12 

 

Acute Coronary Syndrome 
(Rivaroxaban) 

 Off-label 

 Rivaroxaban 2.5 mg BID with low-dose ASA + clopidogrel 

 Consider for patients with high risk of recurrent CV events:  

 without other indications for anticoagulation and  

 with low risk of bleeding 
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Triple Therapy  Dual Therapy 

 20-30% of patients on oral anticoagulants for AF have co-existing heart disease 

requiring PCI  

 DAPT + Anticoagulant associated with 4-16% annual risk of fatal and non-fatal 

bleeding 

 WOEST trial (2013)14: Clopidogrel + warfarin vs. DAPT + warfarin 

 Outcomes: 

Bleeding events Combined death, MI,  

stroke, revascularization 

PIONEER PCI-AF15 

 Randomized 2,124 patients w NVAF who underwent PCI with stenting   

 

 

 *Rivaroxaban 10 mg used if CrCl 30-50 ml/min 

 

 Primary endpoint: clinically significant bleeding 

 Secondary endpoints:  

 incidence of each component of the primary endpoint;  

 major CV event (composite of death from CV causes, MI, stroke), each component of the 

above, and stent thrombosis 

 Major exclusion criteria: hx CVA/TIA, hx signif GIB in prior 12 mo., CrCl < 30 ml/min 

 
“low dose” 

rivaroxaban 15 mg daily* + 

clopidogrel 

 

 

Triple therapy w/  

warfarin + ASA + 

clopidogrel 

 

 
“very low dose” 

rivaroxaban 2.5 mg BID + 

clopidogrel 
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PIONEER PCI-AF: RESULTS15 

Group 1 = rivaroxaban 15 mg daily + clopidogrel 75 mg daily 

Group 2 = rivaroxaban 2.5 mg BID + clopidogrel 75 mg daily 

Group 3 = warfarin + DAPT 

  

RE-DUAL PCI16 

 Randomized 2,275 patients w AF who had undergone PCI w stenting  

 

 

 

 Primary endpoint: major/CRNM bleeding 

 Secondary endpoint: composite efficacy of TE events, death, unplanned 

revascularization   

 Exclusion: bioprosthetic/mechanical valves, CrCl < 30 ml/min, other major 

co-existing conditions 

 
Dual therapy w/  

dabigatran 110 mg* + 

ticagralor or clopidogrel 

 

 

Triple therapy w/ warfarin 

+ ASA + 

ticagralor or clopidogrel 

 

 
Dual therapy w/  

dabigatran 150 mg +  

ticagralor or clopidogrel 

 

*outside the US, elderly patients randomized to dabigatran 110 mg or warfarin group 



2/7/2019 

21 

RE-DUAL PCI: RESULTS16 

Primary endpoint: major/CRNM bleeding 

Secondary endpoint: composite efficacy of TE events, death, unplanned revascularization   

ACC Guidelines, Update 20194 

 In patents w AF at increased risk of stroke who have undergone PCI with 

stenting for ACS, double therapy with P2Y12 inhibitor (clopidogrel) and 

low-dose rivaroxaban 15 mg daily is reasonable to reduce the risk of 

bleeding as compared to triple therapy. 

 In patents w AF at increased risk of stroke who have undergone PCI with 

stenting for ACS, double therapy with P2Y12 inhibitor (clopidogrel) and 

dabigatran 150 mg BID is reasonable to reduce the risk of bleeding as 

compared to triple therapy. 
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AF patients post-PCI 
(rivaroxaban or dabigatran) 

 Off-label 

 Alternative to triple therapy 

 Rivaroxaban 15 mg daily + clopidogrel 75 mg daily 

 CrCl 30-50 ml/min, consider 10 mg rivaroxaban 

 Would not recommend in patients with CrCl < 30 ml/min 

 Dabigatran 150 mg BID + clopidogrel 75 mg daily 

 Consider 110 mg dose BID for increased bleeding risk/ elderly 

 Would not recommend in patients with CrCl < 30 ml/min 

Take Home Points 

 The choice of DOAC may be influenced by multiple patient factors, including 

renal function/dialysis, obesity, cancer, bleeding risk and site of bleeding risk, 

and drug-drug interactions. 

 Consider: 

 ESRD/HD  Apixaban 5 mg BID 

 Obesity  no real recommendation but apixaban/ rivaroxaban likely acceptable 

 Oncology related VTE  edoxaban 

 Chronic CAD/PAD (low bleeding risk, high CV event risk)  rivaroxaban 2.5 mg + ASA 

 ACS (low bleeding risk, high CV event risk)  rivaroxaban 2.5 mg + DAPT 

 PCI + Afib  rivaroxaban 15 mg + clopidogrel or dabigatran 150 mg BID + clopidogrel 
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Defining “Non-Valvular Afib” 
ACC Guidelines, update 1/2019 

RE-ALIGN17 

 
 Published in 2013 

 Phase II study testing dabigatran as an alternative to warfarin in patients 

following MVR, AVR, or both. 

 Enrolled patients either within 7 days or within 3 months of mechanical AVR, 

MVR or both 

 79% started on dabigatran during admission for valve replacement 

 Pts randomized to dabigatran or warfarin 

 Dabigatran dosing based on renal function (150 mg BID, 220 mg BID, 300 mg BID) 

 No positive value, increased risk of bleeding 

 Cannot extrapolate efficacy in stroke prevention in patients with AF to 

patients with mechanical valves 
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Current Evidence 

 ARISTOTLE18 

 Included 4,808 (26.4%) patients with moderate/severe valvular heart disease or previous valve 

surgery (incl. bioprosthetic valves);  

 Excluded clinically significant mitral stenosis, mechanical heart valves 

 Higher rates of stroke/systemic embolism and bleeding than patients without valvular disease 

 No differential effect between patients on warfarin or apixaban 

 ENGAGE AF-TIMI 4819 

 Included 2,824 (15.5%) moderate/severe aortic/mitral regurgitation, aortic stenosis, or 

prior valve surgery (bioprosthesis replacement, valve repair, valvuloplasty) 

 Excluded moderate to severe mitral stenosis or mechanical heart valves 

 Higher rate of death, major adverse cardiovascular events, and major bleeding 

 No differential effect between efficacy or safety in patients on warfarin or edoxaban 

 

 

Current Evidence 

 ROCKET-AF20 

 Included 2,003 (14.1%) patients with valvular heart disease 

 Excluded patients with patients with mitral stenosis or artificial valve prostheses 

 Efficacy in stroke prevention similar between rivaroxaban and warfarin;  

 Higher bleeding risk with rivaroxaban versus warfarin 

 RE-LY21 

 Included 3,950 patients with valvular heart disease (mitral/tricuspid/aortic 

regurgitation or aortic/mild mitral stenosis) 

 Excluded prosthetic heart valves, significant mitral stenosis, and valvular heart 

disease (VHD) requiring intervention. 

 No differential effect between patients on dabigatran or warfarin 
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ACC Guidelines, Update 20194 

 Distinction between nonvalvular and valvular AF 

 Valvular AF – AF in the setting of moderate-to-severe mitral stenosis or in the 

presence of a mechanical artificial valve 

 Nonvalvular AF – AF in the absence of moderate-to-severe mitral stenosis or in 

the presence of a mechanical artificial valve 

 “NOACs (dabigatran, rivaroxaban, apixaban, and edoxaban) are 

recommended over warfarin in NOAC-eligible patients with AF (except 

with moderate-to-severe mitral stenosis or a mechanical heart valve)” 

VKA vs DOAC vs DOAC 
Going head to head 
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ARISTOPHANES22 

 

 Retrospective observational study of NVAF patients 

 285,292 patients included in 6 matched cohorts 

 Apixaban-Warfarin; Rivaroxaban-Warfarin; Dabigatran-Warfarin 

 Apixaban-Dabigatran; Apixaban-Rivaroxaban; Dabigatran-Rivaroxaban 

 Exclusions: valvular heart disease, VTE, transient AF, valve replacement or 

transplant*  

 Efficacy outcome: stroke (ischemic or hemorrhagic)/ systemic embolism 

 Safety outcome: major bleeding 

Effectiveness and safety of oral anticoagulants among nonvalvular atrial fibrillation patients.  

*additional exclusion criteria can be found in primary reference 
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DOACs vs WARF 
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DOAC vs DOAC 

ARISTOPHANES: SUMMARY22 

 Retrospective direct comparison of DOAC to warfarin and DOAC to DOAC 

 All three DOACs associated with lower risk of overall stroke/SE as compared to warfarin 

 Dabigatran benefit comes from lower risk of hemorrhagic stroke 

 Neither dabigatran or rivaroxaban differ significantly from warfarin re: systemic embolism risk 

 Apixaban and dabigatran associated with lower bleeding risk versus warfarin 

 Rivaroxaban associated with lower ICH risk versus warfarin; however, GIB and ‘other’ 

bleeding favored warfarin. 

 Dabigatran found to be associated with significantly less bleeding than rivaroxaban, 

including GI bleeding 

 Retrospective study – can only infer associations 

 DOAC vs DOAC RCTs are in process 
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Complicated Patient Case 

Bob: Admission 12/21/17-12/28/17 

 82 yo male  

 68”, 105.3 kg (BMI 35.3) 

 Admission dx: LLE ischemia d/t arterial blockage 

 PMH.  

 Hx seizures/tremors  

 Afib, CHF, CAD, HTN, hx NSTEMI s/p DES 

 Hx GIB (major) 

 CKD (baseline SCr 2; labile across admissions) 

 DM2 
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Bob. Question 1 

 Bob has been struggling to maintain a constant INR and often ranges between 

subtherapeutic and supratherapeutic, with severe adverse effects associated 

with supratherapeutic INR (major GIB).  What alternative agent and dose for 

stroke prevention in afib could you recommend for Bob? 

1. None, his CHA2DS2-VASc score does not warrant stroke prevention. 

2. Apixaban 5 mg BID 

3. Dabigatran 75 mg BID 

4. Rivaroxaban 20 mg daily with dinner 

5. Apixaban 2.5 mg BID 

Bob: a little more background 
 Tremors 

 Tremors and seizure-like activity that causes falls 

 Has tried and failed multiple medications for control.  

 Currently on primidone, which is working well and he feels strongly about continuing 

 Afib 

 CHA2DS2-VaSc = 6 

 Warfarin 10 mg daily prior to admission 

 Struggles with very labile INR (ranging from 2-5) 

 GIB 

 Hx significant GIB (while on warfarin) 

 CKD 

 Baseline Scr 2; labile across admissions 

 Social 

 Veteran (receives healthcare/ prescriptions through the VA) 

 Dependent on Social Security (sole source of income) 
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What to consider… 

 Now that we have more information about Bob, what factors 

in DOAC (or VKA) selection should we consider? 

1. DDI with primidone 

2. CKD w/ labile renal function 

3. Hx of major GIB (on warfarin) 

4. Obesity 

5. All of the above 

6. 1-3 only 

Bob: Admission Summary 
 Hospitalized 12/21/2017 – 12/28/2017 

 LLE revascularization with placement of DES (12/22) 

 pt on ASA + ticagrelor already s/p cardiac DES 

 DDI noted  

 Primidone and ticagrelor (decreased efficacy of ticagralor) 

 Primidone and apixaban (contraindicated, risk category X) 

 History of supratherapeutic INR with associated major GIB on warfarin 

 MD wrote to change anticoagulant to dabigatran 75 mg BID 2/2 interaction profile 

 Dabigatran changed back to warfarin d/t renal/GIB concerns 

 Back on warfarin, he developed GIB 

 Warfarin discontinued pending outpatient follow-up 

 Pt discharged on DAPT, regular home meds, with warfarin on hold 
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Bob: Readmission 

 Readmitted 12/30 (two days following prior discharge) 

 Dx: ADHF with PE, started on LMWH 

 

 What oral anticoagulant do you recommend? 

1. Warfarin 

2. Apixaban 

3. Rivaroxaban 

4. Dabigatran 

5. Other 

 

Reversing DOACs 
(reversing the bleeding) 
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Definitions 

 Major bleeding 

 Bleeding in a critical site 

 Hemodynamic instability 

 Overt bleeding with hemoglobin drop >= 2 g/dL or requiring >= 2 U pRBCs 

 

 Critical site23 

 
Type of Bleed Potential Consequences of Bleed 

Intracranial hemorrhage: Includes intraparenchymal, 

subdural, epidural, and subarachnoid hemorrhages 

Stupor or coma 

Permanent neurological deficit 

Death 

Other central nervous system hemorrhage: Includes 

Intraocular, intra- or extra-axial spinal hemorrhages 

Intraocular: permanent vision loss 

Spinal: permanent disability, paraplegia, quadriplegia, 

death 

Pericardial tamponade 
Cardiogenic shock 

Death 

Airway, including posterior epistaxis Hypoxemic respiratory failure, Death 

Hemothorax, intra-abdominal bleeding, and RPH 

Hemothorax: respiratory failure 

RPH: femoral neuropathy 

All: hypovolemic shock, death 

Extremity bleeds: includes intramuscular and intra-

articular bleeding 

Intramuscular: compartment syndrome, paralysis, 

limb loss 

Intra-articular: irreversible joint damage 

Reasons to reverse DOAC 

 Major bleeding that is life threatening and/or at a critical site 

 Need for urgent surgery 

 

 Reversal if bleed occurred within 3-5 half-lives of drug exposure or in context 

of liver failure 

 

 Consider lab evidence of presence of DOAC activity* 

 

*reversal guided primarily by bleeding, NOT lab testing 

Drug 

Clinical Objective 

Exclude Clinically Relevant∗ Drug Levels Determine Whether On-Therapy or Above On-Therapy Levels Are Present 

Suggested Test Interpretation Suggested Test Interpretation 

Dabigatran TT, aPTT 

Normal TT excludes clinically relevant∗ levels 

Prolonged TT does not discriminate between 

clinically important and insignificant levels 

Normal aPTT usually excludes clinically 

relevant∗ levels, if a sensitive reagent is used. 

aPTT 

Prolonged aPTT suggests that on-therapy or 

above on-therapy levels are present 

Normal aPTT may not exclude on-therapy levels, 

particularly if a relatively insensitive aPTT 

reagent is used 

Apixaban, 

Edoxaban or rivaroxaban 
None 

Normal PT and aPTT do not exclude clinically 

relevant∗ levels 
PT 

Prolonged PT suggests that on-therapy or above 

on-therapy levels are present 

Normal PT may not exclude on-therapy or above 

on-therapy levels, particularly if a relatively 

insensitive PT reagent is used 

https://www.sciencedirect.com/science/article/pii/S0735109717409387?via=ihub
https://www.sciencedirect.com/science/article/pii/S0735109717409387?via=ihub
https://www.sciencedirect.com/science/article/pii/S0735109717409387?via=ihub
https://www.sciencedirect.com/science/article/pii/S0735109717409387?via=ihub
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Prothrombin Complex Concentrate (PCC and aPCC)1 

 Kcentra (4-factor PCC) 

 Contains clotting factors II, IV, VI, X; proteins C, S 

 Contains heparin 

 FDA approved for reversal of warfarin (weight/INR based; fixed dosing) 

 Off label for reversal of DOACs (50 units/kg) 

 Repeat dosing not recommended 

 

 FEIBA (4-factor aPCC) 

 Contains non-activated clotting factors II, IX, X, and activated factor VII 

 Does NOT contain heparin 

 FDA approved for therapy in hemophilia 

 Off label in DOAC reversal (50 units/kg, max 5000 units) 

 Not endorsed by NCS/SCCM for reversal of bleeding in setting of VKA 

 

Idracizumab (Praxbind®)1 

 Antibody fragment specific to the reversal of dabigatran 

 Binds to dabigatran and metabolites  neutralizes 

anticoagulant effect 

 Indications  

 Patients on dabigatran with 

 Life-threatening/uncontrolled bleeding 

 Need for emergent surgery 

 Dosing 

 5 gm (2 x 2.5 g doses ≤15 minutes apart) 

 Some evidence for repeat dose 
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Andexanet alfa (AndexXa®)1 

 Approved May 3, 2018 

 Reversal of anticoagulation from apixaban or rivaroxaban 

 Imminent threat of death from bleeding 

 Need for urgent surgery 

 MOA 

 Binds and sequesters rivaroxaban and apixaban 

 Inhibits activity of Tissue Factor Pathway Inhibitor 

 Increases tissue factor-initiated thrombin generation 

Andexanet dosing1 

 Dosing (Lexi-comp) 

 Based on specific factor Xa inhibitor given, 

factor Xa inhibitor dose, and time since 

last taken 

 Low dose: 400 mg IV bolus @ 30 mg/minute, 

followed 2 minutes later by 4 mg/minute IV 

infusion for up to 120 minutes 

 High dose: 800 mg IV bolus @ 30 mg/minute, 

followed 2 minutes later by 8 mg/minute IV 

infusion for up to 120 minutes 

 Safety/efficacy of repeat dosing has not 

been established 

Andexanet alfa dose based on Apixaban or 

Rivaroxaban dose 

Fxa inhibitor Fxa 

inhibitor 

last dose 

Timing of last dose 

before Andexanet 

initiation 

< 8 hrs or 

unknown 

≥ 8 hrs 

Apixaban ≤ 5 mg Low dose Low dose 

> 5 mg or 

unknown 

High dose 

Rivaroxaban ≤ 10 mg Low dose 

> 10 mg or 

unknown 

High dose 
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Andexanet  

 Black box warning  

Thromboembolic risks, ischemic risks, cardiac 

arrest, and sudden death 

 Anti-Xa activity rebound 

 Rebound anti-Xa activity; peaks 4-8 hrs post-infusion 

 0.2 or 0.22 micron filter for IV infusion 

 Current availability limited 

ANNEXA-424 

 Non-randomized, single-group, open-label 

 Projected enrollment: 350 participants 

 Primary outcomes 

 Rate of excellent or good hemostatic efficacy within 12 

hours after infusion 

 Percent change in the anti-Xa factor activity 

 Safety outcomes 

 Thrombotic events 

 Death (CV or non-CV) 
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ANNEXA-4 Efficacy: bleeding hemostasis 

• 18 of 67 (18%) patients had thromboembolic event within 30 days post-andexanet 
• Some patients had > 1 event 

• 10 deaths (15%) 

 

Efficacy: Anti Xa levels (2016) 

Interim Safety Data (2016) 
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Andexanet: Interim Analysis (2018)25 

 132 assessed for efficacy outcomes 

 reduction in anti-Factor Xa inhibitor activity  

 achievement of clinical hemostasis within 12 hours of administration 

 227 assessed for safety outcomes 

 Death at 30 days  

 Thrombotic event at 30 days 

 

 Results:  

 Median reduction in anti-Factor Xa inhibitor activity  

 Rivaroxaban: 88 percent;  Apixaban: 91 percent 

 Excellent or good clinical hemostasis was achieved in 83 percent of patients.  

 At 30 days, 12 percent of patients had died and 11 percent had a thrombotic 
event. 

 

 

Andexanet – to add or not to add to formulary 

 FDA approved to reverse apixaban/ rivaroxaban in life-threatening 

situations 

 American College of Cardiology (2019): “Andexanet alfa can be 

useful for the reversal of rivaroxaban and apixaban in the event of 

life-threatening or uncontrolled bleeding” 

 American College of Chest Physicians (2018) and European Society 

of Cardiology Guidelines (2017): recommend a DOAC specific 

reversal agent 

 European Heart Rhythm Association Guidelines (2018): recommend 

andexanet  
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Andexanet – to add or not to add to formulary 

 FDA approved to reverse apixaban/ rivaroxaban in life-threatening 
situations 

 American College of Cardiology (2019): “Andexanet alfa can be useful for 
the reversal of rivaroxaban and apixaban in the event of life-threatening 
or uncontrolled bleeding” 

 American College of Chest Physicians (2018) and European Society of 
Cardiology Guidelines (2017): recommend a DOAC specific reversal agent 

 European Heart Rhythm Association Guidelines (2018): recommend 
andexanet  

 Has not been proven non-inferior/ superior to Kcentra 

 Has not been proven safer/ not safer than Kcentra 

 Currently with limited availability 

 Cost: $3,300/100 mg 

 Low dose = $29K, High dose = $58K 

Patient Case 
DOAC Reversal 



2/7/2019 

40 

Jane Smith. 

 JS is a 50 kg, 57 yo female on rivaroxaban 20 mg daily with dinner for atrial 

fibrillation. Her last dose was yesterday evening. She was out shoveling ice from 

her driveway without her kahtoola’s when she slipped and fell, hitting her head. 

She presented to the ED and was diagnosed with a traumatic ICH. The ED physician 

asks you for your recommendation for a reversal agent. What do you recommend? 

1. Praxbind 2.5 gm x2 

2. Kcentra 5000 units 

3. Kcentra 2500 units 

4. FEIBA 2500 units 
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