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2019 AHA/ACC/HRS Focused Update of the 2014 
AHA/ACC/HRS Guideline for the Management of 

Patients With Atrial Fibrillation
January CT, et al.  2019 Focused Update on Atrial Fibrillation 

Class of 
Recommendation

Level of 
Evidence

Recommendations

I A

2. 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) (S4.1.1-8– S4.1.1-11). 





Prevention of Bleeding Complications

•Patient Selection

•Dosing

• “The Company Kept”



HAS-BLED CHA2DS2VASc

Clinical Characteristic Score

Hypertension 1

Abnormal renal/liver 
function 

1 or 2

Stroke 1

Bleeding 1

Labile INR 1

Elderly age 1

Drugs or alcohol (1 
each)

1 or 2

Clinical Characteristic Score

Congestive Heart Failure 1

Hypertension 1

Age > 75 2

Diabetes 1

Stroke/TIA 2

Vascular Disease 1

Age > 65 1

Sex (female gender) 1



The CHA2DS2-VASc Score Predicts Major Bleeding in 
Non-Valvular Atrial Fibrillation Patients Who Take Oral 

Anticoagulants 

J. Clin. Med. 2018, 7, 
338 

Warfarin

Dabigatran

Rivaroxaban

Apixaban



2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS...

Class of 
Recommendation

Level of 
Evidence

Recommendations

I A, B

1. For patients with AF and an elevated CHA2DS2-VASc score of 2 
or greater in men or 3 or greater in women, oral anticoagulants 
are recommended. Options include: 
• Warfarin (LOE: A) (S4.1.1-5–S4.1.1-7) 
• Dabigatran (LOE: B) (S4.1.1-8)
• Rivaroxaban (LOE: B) (S4.1.1-9)
• Apixaban (LOE: B) (S4.1.1-10), or 
• Edoxaban (LOE: B-R) (S4.1.1-11)

IIb C

15. For patients with AF (except with moderate-to-severe mitral 
stenosis or a mechanical heart valve) and a CHA2DS2-VASc score 
of 1 in men and 2 in women, prescribing an oral anticoagulant to 
reduce thromboembolic stroke risk may be considered (S4.1.1-
31–S4.1.1-35). 



DOAC Dosing Recommendations in AFib
Apixaban Dabigatran Edoxaban Rivaroxaban

5 mg BID 150 mg BID 60 mg daily
(contraindicated if 
CrCl>95 ml/min)

20 mg daily with food

2.5 mg BID

1. If 2 of 3 factors 
present: Age ≥80 
years, SCr ≥1.5 mg/dL,  
Weight ≤60 kg

2. Coadministered with 
combined P-gp and 
strong CYP3A4 
inhibitors (e.g., 
ketoconazole, 
itraconazole, ritonavir) 

75 mg BID

CrCl 15-30 mL/min OR, 
CrCl 30-50 mL/min with 

concomitant dronedarone
or ketoconazole 

30 mg daily

CrCl 15-50 mL/min

15 mg daily with food

CrCl 15-50 mL/min

Substrates for P-glycoproteins

Substrates for CYP3A4



D

ORBIT AF II
5,738 patients
- 9.4% underdosed
- 3.4% overdosed

Benjamin A. Steinberg et al. JACC 2016;68:2597-2604

DOAC Dosing



Question #1

The addition of aspirin to oral anticoagulation 
increases the risk of bleeding by:
A. 0%
B. 30%
C. 50%
D. 75%
E. 100% (double)
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P<0.001

N Engl J Med 2011;364:806-17

P=0.57

N = 5,599



ASPREE Investigator Group* 



Effects of Aspirin for Primary Prevention in Persons with Diabetes Mellitus 
The ASCEND Study Collaborative Group* 

N Engl J Med 2018;379:1529-39.





2019 AHA/ACC/HRS Focused Update of the 2014 
AHA/ACC/HRS Guideline for the Management of 

Patients With Atrial Fibrillation
January CT, et al.  2019 Focused Update on Atrial Fibrillation 

Class of 
Recommendation

Level of 
Evidence

Recommendations

IIa B

For patients with AF (except with moderate-to-
severe mitral stenosis or a mechanical heart valve) 
and a CHA2DS2-VASc score of 0 in men or 1 in 
women, it is reasonable to omit anticoagulant 
therapy (S4.1.1-24, S4.1.1- 25). 



Use and Associated Risks of Concomitant Aspirin 
Therapy With Oral Anticoagulation in Patients With 

Atrial Fibrillation 
Insights From the Outcomes Registry for Better Informed Treatment of Atrial Fibrillation (ORBIT-AF) Registry 

Circulation. 2013;128:721-728. 

N = 10,126

6-Month 
Major Bleeding 

Rates

50% increase in bleeding with addition of ASA to OAC!

39% receiving warfarin + ASA did not have a h/o 
atherosclerotic heart disease.  



What about triple therapy?



Bleeding 
Risk

Ischemic 
Stroke Risk

Stent 
Thrombosis
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279 253 244 241 241 236 226 208

Triple therapy group

Double therapy group 44.9%

19.5%

p<0.001

HR=0.36  95%CI[0.26-0.50]

WOEST Trial

The Lancet 2013 

381, 1107-1115 N = 563



Secondary Endpoint (Death, MI,TVR, Stroke, ST)
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ISAR-TRIPLE

• Primary endpoint: Composite of death, MI, stent 
thrombosis, stroke, TIMI major bleeding at 9 months 
for 6 weeks vs. 6 months of triple therapy: 9.8% vs. 
8.8%, HR 1.14, 95% CI 0.68-1.91, p = 0.63 

• Cardiac death, MI, stent thrombosis, ischemic stroke: 
4.0% vs. 4.3%, p = 0.87; TIMI major bleeding: 5.3% vs. 
4.0%, p = 0.44

• Stent thrombosis: 0.7% vs. 0%

Trial design: Patients with an indication for oral anticoagulation (OAC) and undergoing DES PCI were 
randomized to either 6 weeks or 6 months of triple therapy (aspirin + clopidogrel + OAC initially, 
aspirin + OAC indefinitely). Patients were followed for 9 months.

Results

Conclusions

Fiedler, et al. J Am Coll Cardiol 2015;65:1619 TCT 2014 

6-week triple 
therapy

(n = 307)

Primary endpoint at 9 months

•6-week duration of triple therapy is not superior to a 6-
month duration of triple therapy in patients undergoing 
DES PCI, who also had an indication for OAC use

•Trial was underpowered to assess smaller bleeding 
differences

6-month 
triple 

therapy
(n = 307)

%

(p = 0.63)



PIONEER AF-PCI
N=2121 stented pts with nonvalvular AF; ~66% DES 

Low-dose and very-low-dose rivaroxaban was associated with lower risk 
of clinically significant bleeding than standard triple therapy with 
warfarin

The rates of major adverse cardiovascular events were similar

Broad confidence intervals make efficacy difficult to assess 

Cannot truly assess stroke prevention of 15 mg or 2.5 mg BID rivaroxaban doses 

N Engl J Med 2016; 375:2423-34

•Low-dose and very-low-dose rivaroxaban was associated with lower risk of clinically significant 

bleeding than standard triple therapy with warfarin 

• The rates of major adverse cardiovascular events were similar
 Broad confidence intervals make efficacy difficult to assess

 Cannot truly assess stroke prevention of 15 mg or 2.5 mg BID rivaroxaban doses 

N Engl J Med 2016; 375:2423-34 



RE-DUAL PCI
2,725 patients with nonvalvular AF who had undergone stenting

Primary Endpoint:  Major or Clinically Relevant Bleeding

Dabigatran 150 mg Dabigatran 110 mg 

N Engl J Med 2017;377:1513-24



Triple Therapy:
Summarizing the Data

•Data to date:  double therapy significantly reduces the risk of 
bleeding without a signal of harm with regard to stent 
thrombosis in clinical trials that enrolled both patients with 
stable ischemic disease and patients with ACS. 

•Ongoing studies:
• AUGUSTUS:  evaluating the safety of apixaban versus vitamin K 

antagonist and aspirin versus aspirin placebo in patients with AF 
and ACS or PCI.
• ENTRUST-AF-PCI:  evaluating edoxaban treatment versus vitamin 

K antagonist treatment in patients with AF undergoing PCI.



OAC Post-DES:  Putting It All Together
• Low thrombotic risk (e.g., elective PCI) and low bleeding risk 
• DOAC + clopidogrel 75 mg + aspirin 81 mg x 1-6 month then drop 

aspirin
• Long term:  DOAC + aspirin 81 mg 

• DOAC + clopidogrel x 6-12 months 
• Long term:  DOAC + aspirin 81 mg 

• Low thrombotic risk (e.g., elective PCI) and high bleeding risk 
• DOAC + clopidogrel x 6-12 months 

• Long term- DOAC + aspirin 81 mg

• High thrombotic risk (e.g.,  ACS) and low bleeding risk 
• DOAC + clopidogrel 75 mg + aspirin 81 mg x 6-12 months 

• Long term- DOAC + aspirin 81 mg vs. DOAC + clopidogrel

• High thrombotic risk (e.g., ACS) and high bleeding risk 
• DOAC + clopidogrel x 6-12 months 

• Long term- DOAC + aspirin 81 mg vs. DOAC + clopidogrel



Some final points to emphasize:

• Major bleeding confers a poor prognosis 

• Rates of bleeding on triple therapy:
• 15-40% per year

• Major bleed 2-10%/year

• Triple therapy bleeding is 2-5x that of DAPT

• Use gastroprotective therapy to reduce risk 
of GI bleeding

• Favor DOACs over warfarin
• We have the most data for dabigatran (RE-DUAL 

PCI) and rivaroxaban (PIONEER-AF)

• If warfarin is used, target the lower INR (~2)



Management of Bleeding Complications



Question #2
Which of the following is true regarding the reversal agents 
Idarucizumab (Praxbind) and Andexanet Alfa (Andexxa)?
A. Both are recombinant antibodies to their respective DOAC 

agents.
B. Both were approved by the FDA on the basis of surrogate 

measures of anticoagulation (pharmacodynamic data).
C. Both have large randomized trials supporting their use.
D. Both are relatively inexpensive medications to administer.



Dabigatran 

2010

Rivaroxaban

2011
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Idarucizumab
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Andexanet
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Dabigatran 

2010

Rivaroxaban

2011

Apixaban

2012

Idarucizumab

2015

Andexanet

2018

Andexanet
2018 

117,000 hospital admissions for 

Factor Xa - attributed bleeding 

(2016) 

2,000 deaths/month 





2017 ACC 

Expert 

Consensus 

Decision 

Pathway on 

Management of 

Bleeding in 

Patients on Oral 
Anticoagulants 

4F-PCC (Kcentra) – 4 factors:  II, VII, IX, X
aPCC – also contains activated vitamin K dependent clotting factors, 

such as VIIa



DOAC: Mechanisms

Rivaroxaban
Apixaban
Edoxaban

Dabigatran



Idarucizumab
The Antidote for Reversal of Dabigatran 

Circulation. 2015;132:2412-2422



Idarucizumab
The Antidote for Reversal of Dabigatran 

Circulation. 2015;132:2412-2422



Circulation. 2015;132:2412-2422



Idarucizumab for 
Dabigatran 

Reversal 
N Engl J Med 2017;377:431-41.

Diluted Thrombin 

Time in Group A

(bleeders)

N=301 

Diluted Thrombin 

Time in Group B

(urgent 

procedures)

N=202 

Concentration of 

Unbound 

Dabigatran

(Groups A & B)

Activated Partial 

Thromboplastin 

Time

(Groups A & B)



Andexanet Alfa for the Reversal of Factor Xa
Inhibitor Activity 

N Engl J Med 2015;373:2413-
24

Factor Xa
Inhibitor

Factor Xa
Inhibitor



Andexanet Alfa for 
the Reversal of 

Factor Xa Inhibitor 
Activity 

N Engl J Med 2015;373:2413-24

Apixaban Rivaroxaban

Bolus

Bolus
+ Infusion



Summary of Clinical Data for Reversal Agents

Number
Hemostatic 

Efficacy
Thrombotic
Event Rate

Pivotal
Study Reversal agent Total % ICH Total %ICH Total ICH

REVERSE AD Idarucizumab 301 33% 68% NR 5% 6%

ANNEXA-4 Andexanet 227 61% 83% 81% 11% 12%



Andexxa Package Insert
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FULL PRESCRIBING INFORMATION 

 

WARNING: THROMBOEMBOLIC RISKS,  ISCHEMIC RISKS, CARDIAC 

ARREST, AND SUDDEN DEATHS  

Treatment with ANDEXXA has been associated with serious and life-threatening adverse 

events, including: (5.1) 

• Arterial and venous thromboembolic events  

• Ischemic events, including myocardial infarction and ischemic stroke  

• Cardiac arrest  

• Sudden deaths 

Monitor for thromboembolic events and initiate anticoagulation when medically 

appropriate. Monitor for symptoms and signs that precede cardiac arrest and provide 

treatment as needed.  

 

 

1 INDICATIONS AND USAGE 

ANDEXXA is indicated for patients treated with rivaroxaban and apixaban, when reversal of 

anticoagulation is needed due to life-threatening or uncontrolled bleeding. 

This indication is approved under accelerated approval based on the change from baseline in 

anti-FXa activity in healthy volunteers [see Clinical Studies (14)].  An improvement in 

hemostasis has not been established. Continued approval for this indication may be contingent 

upon the results of studies to demonstrate an improvement in hemostasis in patients.  

Limitation of Use 

ANDEXXA has not been shown to be effective for, and is not indicated for, the treatment of 

bleeding related to any FXa inhibitors other than apixaban and rivaroxaban. 

2 DOSAGE AND ADMINISTRATION 

For intravenous use only. 

2.1 Dose 

There are two dosing regimens (see Table 1).  The safety and efficacy of an additional dose has 

not been established. 





ANDEXXA Dosing

 

 

 3  

Table 1: ANDEXXA Dosing Regimens 

Dose* Initial IV Bolus  Follow-On IV Infusion 

Low Dose 400 mg at a target rate of 30 mg/min 4 mg/min for up to 120 minutes 

High Dose 800 mg at a target rate of 30 mg/min 8 mg/min for up to 120 minutes 

*The safety and effectiveness of more than one dose have not been evaluated. 

 

The recommended dosing of ANDEXXA is based on the specific FXa inhibitor, dose of FXa 

inhibitor, and time since the patient’s last dose of FXa inhibitor (see Table 2).  

Table 2: ANDEXXA Dose Based on Rivaroxaban or Apixaban Dose 

FXa Inhibitor FXa Inhibitor Last Dose 

Timing of FXa Inhibitor Last Dose Before ANDEXXA Initiation 

< 8 Hours or Unknown ≥ 8 Hours 

Rivaroxaban ≥ 10 mg Low Dose  

 

Low Dose > 10 mg / Unknown High Dose 

Apixaban ≥ 5 mg Low Dose 

> 5 mg / Unknown High Dose 

2.2 Reconstitution  

Upon reconstitution, the parenteral drug product should be inspected visually for particulate 

matter and discoloration prior to administration. 

• The reconstituted solution contains coagulation factor Xa (recombinant), inactivated-
zhzo at a concentration of 10 mg/mL.   

• Reconstituted ANDEXXA in vials is stable at room temperature for up to 8 hours, or 
may be stored for up to 24 hours at 2°C to 8°C. 

• Reconstituted ANDEXXA in IV bags is stable at room temperature for up to 8 hours, 
or may be stored for up to 16 hours at 2°C to 8°C.  

 

IV Bolus Preparation 

• Reconstitute each 100 mg vial of ANDEXXA (Figure A) using a 10-mL syringe and 
20-gauge (or higher) needle. Slowly inject 10 mL Sterile Water for Injection (SWFI), 

USP, directing the solution onto the inside wall of the vial to minimize foaming 

(Figure A). 
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Summary of Points for Reversal Agents

• Specific reversal agents are now available
• Pharmacodynamic efficacy
• Limited clinical data

• None for Edoxaban

• Post-approval commitments:   ongoing collection of data

•Rapidly evolving area of interest

•Benefits, risks, alternatives, and costs will evolve as 
further data become available 



2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS 
Guideline for the Management of Patients With Atrial Fibrillation

January CT, et al.  2019 Focused Update on Atrial Fibrillation 

Class of 
Recommendation

Level of 
Evidence

Recommendations

IIb B
1. Percutaneous LAA occlusion may be considered in patients 
with AF at increased risk of stroke who have contraindications 
to long-term anticoagulation (S4.4.1- 1–S4.4.1-5).

IIb B-NR
1. Surgical occlusion of the LAA may be considered in patients 
with AF undergoing cardiac surgery (S4.4.2-1), as a component 
of an overall heart team approach to the management of AF.

4.4. Nonpharmacological Stroke Prevention 



Conclusions
• Proper patient selection and DOAC dosing should help 

improve outcomes and reduce bleeding complications.  
• Adding aspirin or dual antiplatelet therapy to oral 

anticoagulation significantly increases the risk of 
bleeding and should be avoided/minimized when 
possible.

• Specific reversal agents are now a part of our “toolbox,” 
for managing bleeding complications from DOACs.
• Limited clinical data
• Rapidly evolving area with much more to follow.



Congratulations!






