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Educational Goals 

• relationship between atrial fibrillation and stroke

• benefits and risks of NOACS versus warfarin

• factors that effect  optimum selection of NOACS

• monitoring of anticoagulant effects of NOACS.

• reversal agents available and when to use. 



Atrial Fibrillation

• AF increases in prevalence with advancing age

• In the United States, the percentage of Medicare Fee-for-Service beneficiaries 
with AF in 2010 was reported as 2% for those <65 years of age and 9 % for those 
≥65 years of age

• For individuals of European descent, the lifetime risk of developing AF after 40 
years of age is 26% for men and 23% for women (Rotterdam Study)

• In African Americans, although risk factors for AF are more prevalent, the AF 
incidence appears to be lower



Effect of Atrial Fibrillation on Patients



AF and Age from the Rotterdam Study
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Proportion of patients with recurrent stroke within 5 years 

after first stroke (Framingham Heart Study)

Go A S et al. Circulation. 2014;129:e28-e292
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Risk Factors for Developing Atrial fibrillation 

age

HTN
HF

Valvular dz
MI

Thyroid
obesity

Diabetes 

copd
OSA

CKD

smoking

ETOH



Antiplatelets for stroke prevention in patients with 
AF

JACC 2014 AHA/ACC/HRS Guideline for the Management of Patients With Atrial Fibrillation 



Anticoagulation Guidelines



CHADS2 vasc score and stroke risk

• chads 2 score                                             stroke risk

• 0                                                                   1.9%

• 1                                                                   2.8%

• 2                                                                    4%

• 3                                                                    5.9%

• 4                                                                    8.5%

• 5                                                                    12.5%

• 6                                                                    18.2%



Recommendation for Anticoagulation
ESC



Treatment with OAC as Secondary Prevention 
in atrial fibrillation

NOACs recommended as OAC of choice over VKA in 
secondary prevention patients with A fib 

Class I recommendation ESC. 





Atrial Fibrillation and Flutter 

• Atrial Flutter is often initiated by a brief episode of atrial tachycardia 
or by AF 1

• ≥80% of patients who undergo radiofrequency catheter ablation of 
typical atrial flutter will have AF within the following 5 years 2

• AF may be misdiagnosed as atrial flutter when AF activity is 
prominent on ECG (correctly identified as atrial fibrillation by 31%) 3

1 Waldo et al. J Am Coll Cardiol. 2008 Feb 26;51(8):779-86. doi: 10.1016/j.jacc.2007.08.066
2 Ellis et al. J Cardiovasc Electrophysiol. 2007 Aug;18(8):799-802. Epub 2007 Jun 25
3 Knight, et al. J Electrocardiol. 1999 Oct;32(4):315-9.



Relationship between device-detected AF 
and stroke



The Asymptomatic Atrial Fibrillation and Stroke 
Evaluation in Pacemaker Patients and the Atrial 
Fibrillation Reduction Atrial Pacing Trial (ASSERT) 

• Enrolled 2580 PPM and ICD patients aged ≥65 years with a 
history of HTN but without a history of AF

• PPM and ICDs logged the time and duration of all episodes of 
sub-clinical AF (SCAF) that lasted >6 minutes and recorded 
electrograms that were adjudicated by experts

• Of 51 patients who experienced stroke or systemic embolism 
during follow-up, 26 (51%) had SCAF. 

Brambatti et al. Circulation. 2014;129:2094-2099. 



Implantable loop Recorders

• Medtronic:
• Reveal XT (2007)

• Reveal Linq (02/14)

• St. Jude Medical:
• Confirm (2008)(2016)



Reveal Linq

• 3-year longevity

• 49.5 minutes of ECG storage

• MR Conditional

• Remote data transmission through 

CareLink®

• Patient activated, as well as 

automatic detection of abnormal 

heart rhythms including AF

• Daily trended diagnostics via 

Cardiac Compass®





The Cryptogenic Stroke and Underlying AF 
(CRYSTAL AF): Design

• Randomized trial (1:1 ratio) comparing the time to detection of atrial fibrillation 
with an ILR versus conventional follow-up

• 55 centers in Europe, Canada and USA 

• Primary endpoint: time to first detection of atrial fibrillation (30 sec) at 6 months 
of follow-up

• Secondary end points: time to first detection of atrial fibrillation at 12 months, 
recurrent stroke or TIA, and the change in use of oral anticoagulant drugs

• Atrial fibrillation was defined as an episode of irregular heart rhythm, without 
detectable P waves, lasting more than 30 seconds

Sanna et al. N Engl J Med. 2014 Jun 26;370(26):2478-86



Incremental Yield of Prolonged ECG Monitoring for the Detection of 
Atrial Fibrillation in Patients with Cryptogenic Stroke or TIA 



CRYSTAL AF: Results

Dx: 8.% vs 1.4%
NNT: 14

Median time to Dx: 41 days



Dx: 12% vs 2%
NNT: 10

Median time to Dx: 84 days



Dx: 30% vs 3%
NNT: 4



Other findings

• AF caused no symptoms in 23/29 (79%) ILR  and 2/4 patients in 
control group

• Recurrent CVA was observed in 5.2% pts in ILR and 8.6% in control 
group after 6 months post randomization, and 7.1 vs. 9.1% at 12 
months

• OAC was more frequently prescribed in patients with ILR (10.1%) than
in patients in the control group (4.6%) at 6 mo and at 12 months
(14.7% vs 6%)



Summary of CRYSTAL AF

• Continuous monitoring detected a significantly higher number of 
episodes of AF at the 6 and 12-months

• Short-term monitoring is not sufficient, as the median time to AF 
detection over 6 months was 41 days and over 12 months was 84 
days

• Patients randomized to ILR had lower incidence of recurrent CVA (5.2 
vs 8.6% at 6 mo and 7.1 vs 9.1 at 12 mo) and were more likely to be 
treated with OAC (10.1 vs 4.6% at 6 mo and at 12 months 14.7% vs 
6%)



SUMMARY OF DATA

• unclear what duration (30 secs, 5-6 min, 1 hour, 24 hours) of AF has to be 
used to consider a patient at “significantly” high risk of CVA to start 
anticoagulation

• High percentage of patients who experienced a stroke did not have AF 
around the time of event

• The NNT with a 30 day event monitor to detect an episode of AF, in 
patients with cryptogenic stroke, lasting more than 30s is 8 and lasting 
more than 2.5 min is 14

• The NNT with an ILR to detect an episode of AF lasting more than 30 sec is 
16 in 6 months, 10 in 12 mo. and 4 in 36 mo.



Take Away points thus  far

• Unclear how low afib events or burden required for stroke 

• Prolonged monitoring in Cryptogenic stroke more effective

• Antiplatelet therapy is not adequate for stroke prevention in Afib.



Benefits of NOAC over VIT K antagonists

1. Can be given in fixed dosing

2. Do not require monitoring

3. Rapid onset of action   1 to 3 hours 

4. Have shorter half lives 8 to 14 hours versus 36  hours

5. Have Lower incidence of intracranial hemorrhage

6. Have similar antithrombotic effect 

7. Have higher GI bleeding 





Risk Benefit of Level of Anticoagulation with VKA





TTR for warfarin 

• Mean TTR for 100 centers Vamedical centers  - 57%

• Mean TTR from Quest diagnostics in 140000 in US – 54%



Betrixiban (Bevyxxa)- VTE         2017



Currently Available Noacs



Noacs versus Warfarin 



Noacs and Bleeding versus VKA



Noacs and Intracranial Bleeding 









Reversal agent/ andexanet not available 



Effect of TTR on Comparison to Dabigatran



Renal clearance for NOACS

• Apixaban -25%

• Betrixaban 6-13%

• Edoxaban 50%

• Rivaroxaban 33%

• Dabigatran 80%



Interactions for Dabigitran and Rivaroxiban



Strong P –GP 



P –GP and CYP3A4  drugs to avoid with 
Rivaroxaban and Apixaban 



Testing for presence and excess NOAC 



Summary conclusion for Testing of NOACs

• Dabigatran  - the a(PTT) is prolonged in dose dependent fashion but  
but plateaus at higher concentration. 
• Serious bleeding or urgent surgery  in a patient on Dabigatran ( Pradaxa) with a 

prolonged a(PTT)  is an indication for reversal 

• A normal a( PTT)   with sensitive reagent excludes clinically 
significant presence of Dabigatran 

• A normal thrombin time excludes the presence of Dabigatran



Summary conclusion for Testing of NOACs

•Rivaroxaban – a normal PT excludes excess drug levels 

• Edoxaban - a normal PT excludes excess drug levels 

•Apixaban - a normal PT does not exclude excess drug 
levels.. 



Individual NOAC Selection 

• Avoid Dabigatran and Rivaroxaban if previous GI bleeding 

• Avoid NOACS  if  complicating medications 
• P-GP inhibitors with Pradaxa and Rivaroxaban, Apixaban,edoxaban
• CYP3a4 inhibitors factor 10a inhibitors.

• Avoid NOACS I pregnancy and breast feeding 

• Avoid NOACS in extremes of weight  < 50 kg or greater than BMI 35
• Extremes of weight appears not  to effect peak concentration of Dabigatran
• Elevates concentration in 10a inhibitors in  low an reduced BMI and  in high 

BMI greater than 35 



NOACS in Renal Failure 



NOAC use in Dialysis patients 

• Retrospective Medicare review of patients with AF and Dialysis.

• 25523 patients over 5 years 

• Similar stroke and systemic embolism compared to warfarin

• Reduced incidence of major bleeding with Apixaban  



Switching to NOAC 



Switching to warfarin



Hold times prior to procedures 



Bruise Control 2

• Interrupted  versus continued NOAC use during device implantation 

• Apixaban  , Rivaroxaban , Dabigitran

prior to implantation of devices 

Major hematoma both arms 2.1%

Hematoma requiring discontinuation of drug 

no difference 

Hematoma prolonging hospitalization 

no difference 

Hematoma requiring drainage

no difference. 



Reversal Agents 

• Idarucizumab- Fab fragment binds Dabigitran 350 times that of 
thrombin 

• Andexanet alpha-recombinant modified  factor  10a

• Ciraparantag - binds low molecular weight and unfractionated
• heparin and thrombin and 10a inhibitors. 



Reversal mechanisms



Indarucizumbab-(Praxabind)

• Indicated for emergency  lifethreatening bleeding 

• Indicated for emergency surgery 

• Administered as 2 2.5 mg infusions 

• Can reinitiate Pradaxa after 24 hours 



Reverse –AD trial 

• Group A serious bleeding , Group B urgent surgery in less 
than 8 hours

• Median reversal with Praxabind in 4 hours 100%

• Median time to cessation of  non cranial bleeding 2.4 hours

• Assessment of normal of coagulation by surgeons  at 1.5 
hours 94%

• Median time to surgery 1.6 hours. 

• 5% thromboembolic event in 30 days



FDA approval for factor 10-A inhibitors



Andexanet Alpha

• Indicated for emergent surgery or life threatening bleeding in patient 
with Apixaban , and Rivaroxaban. ( also reverses heparins )

• Recombinant factor (10A)



Andexanet Alpha

• Rapid reversal of 10A inhibition 
with bolus  and sustained with 
infusion

• Recovery of 10A  inhibition 
occurred and peaked 4 hours 
after infusion, with resolution 
according to ½ life 10A inhibitor. 

• 17.8% of patients with reversal 
had thrombotic complications. 



Ciraparantag

• Not FDA approved 

• Appears to reverse 10a, IIA(thrombin) and  all heparins.

• Phase 1  trial full reversal of Edoxaban in 10 minutes



Price of Reversal 

• Indarucizumab – wholesale 
$4200.00

• Andexanet alpha ( Portola)-
$58,000.00



Summary  Points 

• Atrial fibrillation is associated with significant morbidity 

• Detection is elevated with prolonged monitoring 

• Risk factors correlate with increased risk of Stroke 

• NOACS are associated with similar or  lower stroke and intracranial 
bleeding  compared to warfarin
• But higher GI bleeding ( Dabigitran, Rivaroxiban)



Summary II

• PRADAXA – may be  best choice for Low and High BMI patients  ( controversial)

• Apixaban – less bleeding than warfarin with dialysis in retrospective evaluation.

• Avoid –combination of P-GP and  CYP3a4 inhibitors and inducers with factor 10 a inhibitors 

• Avoid – ( Ketoconazole ) with rivaroxaban, Rivaroxaban, and  Dabigatran

• Hold NOAC 24 hours for low , 48 hours for high risk bleeding  procedures.
• Alter hold time based on GFR

• Idaricuzimab – 5 mg for life threatening bleeding with Dabigatran

• Andexanet Alpha- low or high dose for Factor 10 A I  with bleeding
• Low or high base dose  on  dose and if greater than 8 hours since last dose. 



Anticoagulation always has Risks 



Risk can only be mitigated not eliminated



P- GP and Dabigatran

• Rifampin reduces exposure to Dabigatran and should be avoided

• P-GP inbitors amiodarone,  Verapamil ,quinidine and clarithromycin
• Do not require Dabigatran dose adjustment 


