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Anticoagulants

Recall Dr. Gorenek’s talk.
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Therapeutic Selection

 VKAs:

 Cheap, time-tested.

 Reversible in hours (Vitamin K).

 Imposes burdens:

 Diet, need to check INR.

NOACs:

 Clearly preferable for non-valvular AF.



What is “Non-Valvular AF”?

Definitions has evolved over the years, and are not yet 

settled.

2016





NOACs vs. Warfarin:

Stroke, embolism, death: (BMJ 2016)



NOACs vs. Warfarin:

Bleeding: (BMJ 2016)



2014 AHA/ACC/HRS Guidelines

Use of Factor Specific Agents

 Class I recommendation:

 For pts with nonvalvular AF with 
CHA2DS2-VASc score of ≥ 2, oral 
anticoagulation recommended with 
warfarin, dabigatran, rivaroxaban, or 
apixaban.

 For pts with nonvalvular AF unable to 
maintain a therapeutic INR level with 
warfarin, use of direct thrombin inhibitor 
or Xa inhibitor is recommended

 Renal function should be evaluated prior 
to initiation of direct thrombin inhibitor or 
Xa inhibitor, and repeated at least annually



2014 AHA/ACC/HRS Guidelines

Use of Factor Specific Agents

 Class IIB recommendation:

 Dabigatran and rivaroxaban are NOT 

recommended in pts with AF and end-

stage CKD or on hemodialysis (lack of 

evidence)

 Class III:

 Dabigatran should not be used in pts 

with AF and mechanical heart valve



Potential Algorithm for Anticoagulation 

Selection

Significant Renal 
Dysfunction

Apixaban

On Multiple 
Other Drugs

Dabigatran

Hepatic 
Dysfunction

Dabigatran

Poor Drug 
Compliance

Rivaroxaban

Significant Upper 
GI Dysfunction

Rivaroxaban 
or Apixaban

Coronary 
Artery Disease

Apixaban or 
Rivaroxaban

Adapted from Iyer, Harsimran & Reiffel (2012) J Cardiovasc PharmaTher.



Periprocedural Management

Major Evolution.

 Torpedoes? Full speed ahead!



Anticoagulation and Arrhythmia Procedures:

Traditional (Example)

 Stop warfarin 48 hours to allow INR to return to baseline 

(or <1.8 – 2.0).

 If there is a mechanical valve, use heparin until a few 

hours before the procedure.

 Start heparin without a bolus 6 hours after procedure.

 Start warfarin the night of the procedure.



Bridging
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What do the Guidelines say?

AHA-ACC-HRS 2014

ESC 2016





Bridging. Class I
AHA-ACC-HRS 2014





Bridging:
ESC 2016

Most cardiovascular interventions (e.g. 

percutaneous coronary intervention or pacemaker 

implantation) can be performed safelyon 

continued OAC. When interruption of OAC is 

required, bridging does not seem to be beneficial, 

except in patients with mechanical heart valves.



Guidelines Generally Agree:

Bridging is recommended in patients with mechanical 

heart valves.

 This may be obsolescent.

Advanced renal impairment:

 AHA-ACC: Warfarin/VKAs preferred.

 Creat Cl < 15-30.

 ESC: No evidence about NOACs.

 Creat Cl <30



Cardioversion and TEE (TOE)





ESC Bleeding Algorithm (1)



ESC Bleeding Algorithm (2)

PCC = Prothrombin Complex Concentrate, factors II, VII, I(, X



Reversal:
Products originally designed for specific 

factor deficiencies, e.g. hemophilia.
Hu et al 2016

Utility in anticoagulation reversal and achieving 

hemostasis has been described with warfarin. 

 Efficacy in NOAC  bleeding has not been validated by 

RCTs. 

 Inactivated PCC; Activated PCCs; factor VII, small 

amounts of FII, FVII, FIX, and FX • Recombinant FVIIa ○

Activated FVII



RE-VERSE AD Study
Reversal occurred within minutes

(Praxbind)



Other NOAC Reversal Agents

Ciraparantag/PER977: NOACs and heparin antidote. 

 “Universal reversal agent”.

 Xa and dabigatran.

 In trials

Andexanet alfa: factor Xa inhibitor antidote.



Conclusions

 Therapeutic Selection;

 NOACs gaining favor in non-valvular AF.

 Similarities are > differences.

 Perioprocedural management:

 Continue AC (!)

Reversal agents:

 Heparin: Protamine sulphate.

 Warfarin: Blood products and Vitamin K.

 NOACs: Specific reversal agents.



All Done!

Thank You for your attention.





Dosing Considerations

 Dabigatran

Reduce Dose 75 mgs  BID for CrCl 15-30 ml/min

 Rivaroxaban

Reduce Dose 15 mgs daily for CrCl 15-50 ml/min

 Apixaban

Reduce Dose 2.5 mgs BID  Age>80/ Wgt<60kg/ Cr>1.5 
(Two/Three)

 ESRD / Dialysis 5 mgs  BID

 Edoxaban

DO Not Use CrCl > 95 ml/min

Reduce Dose 30 mgs daily CrCl 15-50 ml/min



Rivaroxaban Warfarin

Primary Endpoint: Stroke or non-CNS Systemic 

Embolism

INR target - 2.5

(2.0-3.0 inclusive)

20 mg daily
15 mg for Cr Cl 30-49 ml/min

Atrial Fibrillation

Randomize

Double Blind / 

Double Dummy

(n ~ 14,000)

Monthly Monitoring

Adherence to standard of care guidelines

ROCKET-AF
Study Design

* Enrollment of patients without prior Stroke, TIA or systemic embolism and only 2 factors capped at 10%

Risk Factors
• CHF 
• Hypertension 
• Age  75 
• Diabetes 
OR
• Stroke, TIA or 

Systemic embolus 

At least 2 or 

3 required*



Rocket AF: Primary Efficacy Outcome
Stroke and non-CNS Embolism

Event Rates are per 100 patient-years

Based on Protocol Compliant on Treatment Population
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No. at risk:

Rivaroxaban  6958     6211     5786     5468     4406     3407     2472     1496      634

Warfarin         7004     6327     5911     5542     4461     3478     2539     1538      655

Warfarin

HR (95% CI): 0.79 (0.66, 0.96)

P-value Non-Inferiority: <0.001
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1.71 2.16



Rivaroxaban Warfarin

Event 

Rate

Event 

Rate

HR

(95% CI)
P-value

On 

Treatment
N= 14,143

1.70 2.15
0.79 

(0.65,0.95)
0.015

ITT
N= 14,171

2.12 2.42
0.88 

(0.74,1.03)
0.117

Rivaroxaban

better

Warfarin

better

Primary Efficacy Outcome
Stroke and non-CNS Embolism

Event Rates are per 100 patient-years

Based on Safety on Treatment or Intention-to-Treat thru Site Notification  populations



Rivaroxaban Warfarin

Event Rate Event Rate HR (95% CI) P-value

Vascular Death, 

Stroke, Embolism
4.51 4.81 0.94 (0.84, 1.05) 0.265

Stroke Type

Hemorrhagic

Ischemic

Unknown Type

0.26

1.62

0.15

0.44

1.64

0.14

0.58 (0.38, 0.89)

0.99 (0.82, 1.20

1.05 (0.55, 2.01)

0.012

0.916

0.871

Non-CNS Embolism 0.16 0.21 0.74 (0.42, 1.32 0.308

Myocardial Infarction 1.02 1.11 0.91 (0.72, 1.16) 0.464

All Cause Mortality

Vascular

Non-vascular

Unknown Cause

4.52

2.91

1.15

0.46

4.91

3.11

1.22

0.57

0.92 (0.82, 1.03)

0.94 (0.81, 1.08)

0.94 (0.75, 1.18)

0.80 (0.57, 1.12)

0.152

0.350

0.611

0.195

Key Secondary Efficacy Outcomes

Event Rates are per 100 patient-years

Based on Intention-to-Treat Population



Rivaroxaban Warfarin

Event Rate 

or N (Rate)

Event Rate 

or N (Rate)

HR 

(95% CI)

P-

value

Major 

>2 g/dL Hgb drop

Transfusion (> 2 units)

Critical organ bleeding

Bleeding causing death

3.60

2.77

1.65

0.82

0.24

3.45

2.26

1.32

1.18

0.48

1.04 (0.90, 1.20)

1.22 (1.03, 1.44)

1.25 (1.01, 1.55)

0.69 (0.53, 0.91)

0.50 (0.31, 0.79)

0.576

0.019

0.044

0.007

0.003

Intracranial Hemorrhage 55 (0.49) 84 (0.74) 0.67 (0.47, 0.94) 0.019

Intraparenchymal 37 (0.33) 56 (0.49) 0.67 (0.44, 1.02) 0.060

Intraventricular 2 (0.02) 4 (0.04)

Subdural 14 (0.13) 27 (0.27) 0.53 (0.28, 1.00) 0.051

Subarachnoid 4 (0.04) 1 (0.01)

Event Rates are per 100 patient-years

Based on Safety on Treatment Population

Primary Safety Outcomes



Rocket AF: Conclusions

 Efficacy:

 Rivaroxaban was non-inferior to warfarin for prevention of 

stroke and non-CNS embolism.

 Rivaroxaban was superior to warfarin while patients were 

taking study drug.

 By intention-to-treat, rivaroxaban was non-inferior to 

warfarin but did not achieve superiority.

 Safety:

 Similar rates of bleeding and adverse events.

 Less ICH and fatal bleeding with rivaroxaban.

 Conclusion:

 Rivaroxaban is a proven alternative to warfarin for 

moderate or high risk patients with AF.



RE-LY: Stroke or Systemic Embolism

0.50 0.75 1.00 1.25 1.50

Dabigatran 110 vs. Warfarin

Dabigatran 150 vs. Warfarin

Non-inferiority
p-value

<0.001

<0.001

Superiority
p-value

0.34

<0.001

Margin = 1.46

HR   (95% CI)



RE-LY:  All Intracranial Bleeding

Years 
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0 0.5 1.0 1.5 2.0 2.5

Dabigatran110

Dabigatran150

Warfarin

# at Risk Year 0.5 1.0 1.5 2.0 2.5

D110

D150

W

6015 5900 5771 4666 3006 1420

6076 5958 5817 4735 3080 1451

6022 5887 5759 4632 2933 1343



TRENDS: Annualized TE Event Rates

Annualized Rate Annualized Rate 
(Excluding TIAs)

Zero Burden 1.1%/Year 0.5%/Year

Low Burden        
< 5.5 hours

1.1%/Year 1.1%/Year

High Burden      
> 5.5 hours

2.4%/Year 1.8%/Year



TRENDS: Results

Variable Hazard Ratio* 95% Confidence 
Interval

p-value

Low Burden
< 5.5 hours

0.98 0.34 to 2.82 0.97

High Burden
> 5.5 hours

2.20 0.96 to 5.05 0.06

Cox proportional hazard model adjusting for baseline 
stroke risk factors & time dependent AT/AF burden & 

antithrombotic therapy

*compared to no AT/AF burden



Study Design

-3                              0      3     9     15     21    27    33    

39     45     51    57

Months

Enrolled 
0-8 wks

post 

implant

Mininum Follow up       1.75 yrs

Maxmum Follow Up      5 yrs

Mean Follow Up            2.8 yrs

Arrhythmia

Detection 

 

Follow Up Period

Primary Outcome: Ischemic Stroke

or Systemic Embolism

Visits

Prospective Cohort Design

To determine if device-detected atrial 

tachyarrhythmias are associated with an

increased risk of stroke or embolism?



ASSERT: Study Design
 Patient Eligibility

 Enrolled after new dual-chamber pacemaker or ICD

 Age ≥ 65 years 

 History of hypertension

 Excluded if any history of AF

 Excluded if on Vitamin K antagonist

Pre-specified primary analysis: 

Monitor from enrolment to 3 month visit for atrial 

tachyarrhythmia defined  as >6 minutes and an atrial rate of 

>190 bpm

Prospective follow up for ischemic stroke or systemic 

embolism from 3 month visit onwards

 Statistical power to detect ≥ 1% per year increase in 

primary outcome

 Adjudication of all available AHRE



ASSERT: Study Results

 2580 patients enrolled following implant of 

first pacemaker or ICD (St. Jude Medical)

 2451 pacemaker, 129 ICD patients

 136 participating centres, 23 countries

Mean follow up 2.8 yrs

 36% of patients had at least one device-

detected atrial tachyarrhythmia

 >6 min, >190 bpm; at mean FU of 2.8 years

Cumulative rate of VKA use <2% per year



ASSERT: Relationship between AHRE and Stroke

 In ASSERT, 59 patients had stroke or SE

 30 had no AHRE

 9 had AHRE but only AFTER their stroke

 20 patients had at least one AHRE > 6 minutes 

prior to their stroke or SE

 3 developed persistent AF at least one month 

before, but only recognized clinically in 1 pt.

 2 patients had 9-day long episodes 1-2 weeks prior

 1 patient had 2.7 hour episode beginning 48 hours 

prior

 None of remaining 14 pts. had ANY AHRE > 6 

minutes in 30 days before stroke or SE



Beyond the Pacemaker Population

Copenhagen Holter Study (COHORT)

 Circulation 2010; 121

 678 healthy men and women

 55-75 years old

One 48 hour holter

 Positive defined as > 30 PACs per hour or any run ≥ 20 

beats

Mean follow-up of 6.3 years



Outcomes of Cohort Study

Death or Stroke Hospitalization for AF

P=0.0366 P=0.014



Clotting Cascade and ACs
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ESC 2016


