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Why was my patient bleeding? (2016)

• Focused on:

– Afib: 

• definition of valvular Afib; 

• similar CVA risk in paroxysmal v permanent; 

• similar risk in Aflutter; 

• differences between CHADS2 v CHADSVASC score; 

• heparin bridging of warfarin therapy; 

• renal adjustment of and drug-drug interactions with 
NOACs; 
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Anticoagulation Regimen – Balancing Risks and 
Benefits

Recommendations for Selecting an Anticoagulant Regimen—Balancing Risks and 
Benefits

COR LOE Recommendations

I A

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).
NEW: Exclusion criteria are now defined as moderate-to-severe 
mitral stenosis or a mechanical heart valve. When the NOAC trials 
are considered as a group, the direct thrombin inhibitor and factor 
Xa inhibitors were at least noninferior and, in some trials, superior 
to warfarin for preventing stroke and systemic embolism and were 
associated with lower risks of serious bleeding.

(What happened to mitral valve repair?)



Pradaxa
(dabigatran)

Xarelto
(riveroxaban)

Eliquis
(apixaban)

Savaysa
(edoxaban)

Trial RE-LY1 Rocket-AF2 ARISTOTLE3 Engage AF4

Stroke/emboli
sm risk

150 mg BID 
Superior

20 mg daily
Non-inferior

5* mg BID
Superior

60 mg daily
Non-inferior

Safety
Major bleed

GI Bleed

IC Hge

Similar

Increased

Reduced

 Fatal bleed
Similar

Increased

Reduced

Reduced

Similar

Reduced

Reduced

Increased

Reduced

(*2.5 mg in high risk patients)

FDA Approval Afib Trials
NOAC v warfarin

1. N Engl J Med, Volume 361(12):1139-1151. September 17, 2009
2. N Engl J Med, Volume 365(10):883-891. September 8, 2011
3. N Engl J Med, Volume 365(11):981-992. September 15, 2011
4. N Engl J Med, Volume 369(22):2093-2104. November 28, 2013



J Am Heart Assoc. 
2016;5:e003725 doi: 
10.1161/JAHA.116.00375



The ARISTOPHANES Study

Stroke. 2018;49:2933-2944.



The ARISTOPHANES Study

Stroke. 2018;49:2933-2944.



Anticoagulation Regimen – Balancing Risks and 
Benefits

Recommendations for Selecting an Anticoagulant Regimen—Balancing Risks 
and Benefits

COR LOE Recommendations

I B

In patients with AF (except with moderate-to-severe mitral
stenosis or a mechanical heart valve), the CHA2DS2-VASc
score is recommended for assessment of stroke risk.
MODIFIED: Exclusion criteria are now defined as moderate-
to-severe mitral stenosis or a mechanical heart valve.
Patients with AF with bioprosthetic heart valves are
addressed in the supportive text. (Section 4.1. in the 2014
AF guideline)



WHAT?

• 2014 Guideline: “Bioprosthetic heart valves have not been 
studied with any of the new anticoagulants.”

• 2019 Guideline: 
– “Patients with bioprosthetic heart valves were not included in 

studies validating the CHA2DS2-VASc scoring system.”
– “Further study is needed before the routine long-term use of 

the CHA2DS2-VASc score can be recommended in AF patients 
with bioprosthetic heart valves.”

– “In the ARISTOTLE (2015)(apixaban) and ENGAGE AF-TIMI 48 
(2017, CHADS) (edoxaban) AF trials, small numbers (191, 82) of 
these patients (with mitral or aortic bioprosthetic valve 
implants) were included. 

• In these small subgroups, the findings suggested that apixaban and 
edoxaban appeared to be equitable alternatives to warfarin in 
patients with AF and remote bioprosthetic valve implantation.”





Anticoagulation Regimen – Balancing Risks and 
Benefits

Recommendations for Selecting an Anticoagulant Regimen—Balancing Risks 
and Benefits

COR LOE 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.
MODIFIED: Exclusion criteria are now defined as moderate-
to-severe mitral stenosis or a mechanical heart valve.
(Section 4.1. in the 2014 AF Guideline)



Anticoagulation Regimen – Balancing Risks and 
Benefits

Recommendations for Selecting an Anticoagulant Regimen—Balancing Risks 
and Benefits

COR LOE Recommendations

IIb C- LD 

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. 
MODIFIED: Exclusion criteria are now defined as moderate-
to-severe mitral stenosis or a mechanical heart valve, and 
evidence was added to support separate risk scores by sex. 
LOE was updated from C to C-LD. (Section 4.1. in the 2014 
AF Guideline) 

2014: “With nonvalvular AF and a CHA2DS2-VASc score of 1, no antithrombotic 
therapy or treatment with oral anticoagulant or aspirin may be considered.”
ASPIRIN IS NOTE MENTIONED OUTSIDE OF MI/PCI IN THE 2019 DOCUMENT!



Circulation. 2018;137:832-40.

Peter Brønnum Nielsen, MSc, PhD, Flemming Skjøth, MSc, PhD, Thure Filskov Overvad, MD, 
PhD, Torben Bjerregaard Larsen, MD, PhD, Gregory Y. H. Lip, MD 

Danish registry data, 239,671 patients, 1997-2015, primary discharge 
Dx ischemic stroke or thromboembolism

MEN WOMEN



Sex

• Recent studies have suggested that female sex, in 
the absence of other AF risk factors (CHA2DS2-
VASc score of 0 in males and 1 in females), carries 
a low stroke risk that is similar to males. 

• The excess risk for females was especially evident 
among those with ≥2 non–sex-related stroke risk 
factors; 
– thus, female sex is a risk modifier and is age 

dependent 
• Adding female sex to the CHA2DS2-VASc score matters for 

age >65 years or ≥2 non–sex-related stroke risk factors

So female plus CHF, female plus HTN, or female plus DM, or female plus 
MI/PVD/aortic atheroma, or does NOT warrant anticoagulation.





Interruption and Bridging Anticoagulation

Recommendations for Interruption and Bridging Anticoagulation

COR LOE Recommendations

I C

Bridging therapy with unfractionated heparin or low-
molecular-weight heparin is recommended for patients 
with AF and a mechanical heart valve undergoing 
procedures that require interruption of warfarin. Decisions 
on bridging therapy should balance the risks of stroke and 
bleeding.

I B-R

For patients with AF without mechanical heart valves who 
require interruption of warfarin for procedures, decisions 
about bridging therapy (unfractionated heparin or low-
molecular-weight heparin) should balance the risks of 
stroke and bleeding and the duration of time a patient will 
not be anticoagulated.
MODIFIED: LOE was updated from C to B-R because of new 
evidence. (Section 4.1. in the 2014 AF Guideline)

Mechanical valve, high risk (Afib+MS+CHF), prior embolic event on holding anticoagulant.



Pradaxa
(dabigatran)

Xarelto
(riveroxaban)

Eliquis
(apixaban)

Savaysa
(edoxaban)

Half-life
(hold for)

(renal impaired
CrCl < 50)

12-17 h
(1-2 days)

(3-5 days)

5-13 h
(>24 hours)

9-14 h
(>24 h low risk
>48 h m-h risk)

10-14 h
(>24 h)

Excretion 80% renal 2/3 renal
1/3 hepatic

25% renal
75% fecal

50% renal

Dose

Renal dose

CrCl < 15 or
Hemodialysis

Hepatic 
impairment                      

150 mg BID¶
(pH dept absorpt)

CrCl 15-30 or CrCl 
30-50 with p-gp 
inhibitors*:
75 mg BID

Unknown/not rec

Mod: “[no 
change]”

20 mg daily eve
(with food)

CrCl 15-50:
15 mg daily eve

Unknown/not rec

Mod-severe: 
“avoid use”

5 mg BID

[2.5 mg BID§ if
two of three:

Cr > 1.5
Age > 80
Kg < 60]

See above

M-m unchanged
S “not studied”

60 mg daily¶

CrCl >95:CONTRA
CrCl 15-50:
30 mg daily

Unknown/not rec

Mild unchanged
M-S “not rec”

•Avoid dronederone, ketoconazole, 
verapamil

¶ avoid p-gp inducers rifampin

§avoid combine 3A4/p-gp inhibitors ketoconizole, clarithromycin, rifampin, phenytoin, St. Johns

¶ avoid p-gp inducers rifampin



Why was my patient bleeding? (2016)

• Focused on:
– Afib: definition of valvular Afib; similar CVA risk in 

paroxysmal v permanent; similar risk in Aflutter; 
differences between CHADS2 v CHADSVASC score; 
heparin bridging of warfarin therapy; renal 
adjustment of and drug-drug interactions with 
NOACs; state of reversal agents (Praxbind)

– Dosing of NOACs in other indications including 
prophylaxis or treatment of DVT/PE; state of 
reversal agents (Praxbind)



Pradaxa
(dabigatran)

Xarelto
(riveroxaban)

Eliquis
(apixaban)

Savaysa
(edoxaban)

Non-prosthetic 
valve Afib

150 mg BID 20 mg daily 5 mg BID 60 mg daily*

DVT/PE
risk reduction

prophylaxis

150 BID

(hip) 110 day 1, 
then 220 daily for 

28-35 d

15 mg BID x 21d, 
then 20 mg daily

10 mg daily x 
35d(hip) 

12d(knee)

2.5 mg BID

2.5 mg BID
35d(hip)
12d(knee)

Not indicated

Not indicated

DVT/PE

Chronic DVT/PE

150 BID post 5-
10 d parenteral 
Rx

150 BID

15 mg BID x 21d, 
then 20 mg daily

20 mg daily

10 mg BID x 7 d 
then 5 mg BID

2.5 mg BID

<60 kg 30 mg qd 
>60 kg 60 mg qd 
post 5-10 d 
parenteral Rx
Not indicated

*not for use in moderate to severe mitral stenosis

NOAC Dose by Indication







This article was published on February 7, 2019, at NEJM.org.







Why was my patient bleeding? (2016)

• Focused on:
– Afib: definition of valvular Afib; similar CVA risk in 

paroxysmal v permanent; similar risk in Aflutter; 
differences between CHADS2 v CHADSVASC score; heparin 
bridging of warfarin therapy; renal adjustment of and 
drug-drug interactions with DOACs; 

– Dosing of NOACs in other indications including prophylaxis 
or treatment of DVT/PE; state of reversal agents (Praxbind)

– CAD: P2Y12 pharmacokinetics, efficacy and bleeding risk, 
indications in NSTEMI v routine PCI, DAPT score and 
duration post NSTEMI PCI, long term ticagrelor (Brilinta) in 
CAD; unique antiplatelets like voxapar (Zontivity) (half-life!)



75 mg for ≥75-yo in lysis





Brilinta: 16% reduction 
in primary end point

Effient: 19% reduction 
in primary end point

N Engl J Med 2009; 361:1045-1057

N Engl J Med 2007; 357:2001-2015
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Thrombin potently 
activates platelets 
through the 
protease-activated 
receptor PAR-1. 
Vorapaxar is a 
novel antiplatelet 
agent that 
selectively inhibits 
the cellular actions 
of thrombin 
through 
antagonism of 
PAR-1. 

ZONTIVITY is a protease-activated receptor-1 (PAR-1) antagonist indicated for the 
reduction of thrombotic cardiovascular events in patients with a history of myocardial 
infarction (MI) or with peripheral arterial disease (PAD), with greater efficacy in 
diabetics than non-diabetics. ZONTIVITY has been shown to reduce the rate of a 
combined endpoint of cardiovascular death, MI, stroke, and urgent coronary 
revascularization.

• Do not use ZONTIVITY in patients with a 
history of stroke, transient ischemic attack 
(TIA), or intracranial hemorrhage (ICH); or 
active pathological bleeding.







N Engl J Med 2012; 366:1404-1413

The apparent terminal 
elimination half-life for 
vorapaxar is approximately 
8 days (range 5-13 days) 
and is similar for the active 
metabolite.  Inhibition of 
TRAP-induced platelet 
aggregation at a level of 
50% can be expected at 4 
weeks after discontinuation 
of daily doses of ZONTIVITY 
2.08 mg, consistent with 
the terminal elimination 
half-life of vorapaxar 



Why was my patient bleeding? (2016)

• Focused on:
– Afib: definition of valvular Afib; similar CVA risk in paroxysmal v 

permanent; similar risk in Aflutter; differences between CHADS2 
v CHADSVASC score; heparin bridging of warfarin therapy; renal 
adjustment of and drug-drug interactions with DOACs; state of 
reversal agents (Praxbind)

– Dosing of NOACs in other indications including prophylaxis or 
treatment of DVT/PE

– CAD: P2Y12 pharmacokinetics, efficacy and bleeding risk, 
indications in NSTEMI v routine PCI, DAPT score and duration 
post NSTEMI PCI, long term ticagrelor (Brilinta) in CAD; unique 
antiplatelets like voxapar (Zontivity) (half-life!)

– Combined use of Coumadin plus antiplatelets for CAD plus Afib:
• Double v triple therapy: WOEST Trial
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– Afib: definition of valvular Afib; similar CVA risk in paroxysmal v 

permanent; similar risk in Aflutter; differences between CHADS2 
v CHADSVASC score; heparin bridging of warfarin therapy; renal 
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reversal agents (Praxbind)

– Dosing of NOACs in other indications including prophylaxis or 
treatment of DVT/PE

– CAD: P2Y12 pharmacokinetics, efficacy and bleeding risk, 
indications in NSTEMI v routine PCI, DAPT score and duration 
post NSTEMI PCI, long term ticagrelor (Brilinta) in CAD; unique 
antiplatelets like voxapar (Zontivity) (half-life!)

– Combined use of Coumadin plus antiplatelets for CAD plus Afib:
• Double v triple therapy: WOEST Trial
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Primary Endpoint: Total number of TIMI bleeding events 
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(J Am Coll Cardiol 2013;61:2060–6)

Prasugrel v clopidogrel in Triple Therapy
• 377 patients:

– drug-eluting stent 
implantation  with an 
indication for oral 
anticoagulation (VKA) and 
were treated with a 6-
month regimen of aspirin 
and oral anticoagulation 
with either prasugrel or 
clopidogrel.

• Primary endpoint:
– composite of 

Thrombolysis In 
Myocardial Infarction 
(TIMI) major and minor 
bleeding at 6 months.

• Secondary endpoint:
– was a composite of 

death, myocardial 
infarction, ischemic 
stroke, or definite stent 
thrombosis.

From this time forth P2Y12 in triple therapy means clopidogrel/ticagrelor.



N Engl J Med 2016; 
375:2423-2434

Pioneer AF-PCI

• Group 1:
– P2Y12 plus 

rivaroxiban 15 mg 
daily for 12 mo;

• Group 2:
– DAPT plus 

rivaroxaban 2.5 BID 
for 1,6 or 12 mo;

• Group 3:
– DAPT plus VKA for 1, 

6 or 12 mo.

• Primary end point:
– “clinically significant 

bleeding”

• Secondary endpoint:
– CV death, MI, CVA



AF Complicating ACS

Recommendations for AF Complicating ACS

COR LOE Recommendations

IIa B-R

In patents with AF at increased risk of stroke (based on CHA2DS2-
VASc risk score of 2 or greater) who have undergone PCI with 
stenting for ACS, double therapy with a P2Y12 inhibitor (clopidogrel 
or ticagrelor) and dose-adjusted vitamin K antagonist is reasonable 
to reduce the risk of bleeding as compared with triple therapy.
NEW: New RCT data and data from 2 registries and a retrospective 
cohort study are available.

IIa B-R

In patients with AF at increased risk of stroke (based on CHA2DS2-
VASc risk score of 2 or greater) who have undergone PCI with 
stenting for ACS, double therapy with P2Y12 inhibitors (clopidogrel) 
and low-dose rivaroxaban 15 mg daily is reasonable to reduce the 
risk of bleeding as compared with triple therapy.
NEW: New published data are available.



N Engl J Med 2017; 377:1513-1524

RE-DUAL PCI Trial

• VKA plus P2Y12 (clopidogrel or 
ticagrelor) plus ASA versus 
dabigatran (110 or 150 BID) 
plus P2Y12 without ASA.

• Primary end point “major or 
clinically relevant bleeding.”

• Secondary endpoint 
thromboembolic events (MI, 
CVA, SE), death or unplanned 
revascularization.



Bern PCI Registry
• 568 patients with indications for 

oral anticoagulation, who under 
went BMS(21%)/DES(79%) stenting:

– 245 (43%) were discharged on a 
regimen of 1-month TAT and 

– 323 (57%) on a regimen >1-month 
TAT (mean 5.1±3.3 months, median 3 
months).

• Primary endpoint:
– composite of cardiac death, 

myocardial infarction, stroke, definite 
stent thrombosis, or TIMI 
(Thrombolysis in Myocardial 
Infarction) major bleeding within 1 
year.

(J Am Coll Cardiol Intv 2016;9:1473–83)



AF Complicating ACS

Recommendations for AF Complicating ACS

COR LOE Recommendations

IIa B-R

In patients with AF at increased risk of stroke (based on CHA2DS2-
VASc risk score of 2 or greater) who have undergone PCI with 
stenting for ACS, double therapy with a P2Y12 inhibitor (clopidogrel) 
and dabigatran 150 mg twice daily is reasonable to reduce the risk 
of bleeding as compared with triple therapy.
NEW: New published data are available. 

IIb B-R

If triple therapy (oral anticoagulant, aspirin, and P2Y12 inhibitor) is 
prescribed for patients with AF who are at increased risk of stroke 
(based on CHA2DS2-VASc risk score of 2 or greater) and who have 
undergone PCI with stenting (drug eluting or bare metal) for ACS, a 
transition to double therapy (oral anticoagulant and P2Y12

inhibitor) at 4 to 6 weeks may be considered.
NEW: New published data are available.



AGUSTUS
4614 patients, Afib and ACS or stable PCI, taking P2Y12…

• Two-by-two 
factorial design:
– of apixaban or a 

VKA and to 
receive aspirin or 
matching 
placebo for 6 
months

• Primary outcome: 
– major or 

clinically relevant 
nonmajor 
bleeding

• Secondary 
outcomes
– included death 

or hospitalization 
and a composite 
of ischemic 
events

This article was published on March 17, 2019, at NEJM.org.



ISAR Triple Trial:
614 stable CAD patients with DES, clopidogrel for 6 
weeks or 6 months, plus VKA plus ASA:

• Primary endpoint (A):
– composite of death, 

myocardial infarction (MI), 
definite stent thrombosis, 
stroke, or Thrombolysis In 
Myocardial Infarction 
(TIMI) major bleeding at 9 
months. 

• Secondary endpoints:
– (B): combined ischemic 

endpoint of cardiac death, 
MI, definite stent 
thrombosis, and ischemic 
stroke;

– (C) TIMI major bleeding.

J Am Coll Cardiol 2015;65:1619–29 

(Why bother using BMS in Afib patients?)



Ann Intern Med. doi:10.7326/M17-2341

This article was published at Annals.org on 14 November 2017.





Date of download:  2/4/2018
Copyright © 2017 American Medical 

Association. All rights reserved.

From: Assessment of Use vs Discontinuation of Oral Anticoagulation After Pulmonary Vein Isolation in Patients 

With Atrial Fibrillation

JAMA Cardiol. 2017;2(2):146-152. doi:10.1001/jamacardio.2016.4179

Cardiovascular Events per Year of Follow-up After PVI

Table Title: 

“These findings indicate that discontinuation of warfarin treatment is not safe after 

PVI in high risk patients, especially those who have previously experienced an 

ischemic stroke.”



• 27,395 participants with stable coronary artery disease, peripheral arterial disease, or both to receive 
rivaroxaban (2.5 mg twice daily) plus aspirin (100 mg once daily), rivaroxaban (5 mg twice daily), or aspirin 
(100 mg once daily) for mean follow-up of 23 months.

• The primary outcome was a composite of cardiovascular death, stroke, or myocardial infarction.









(J Am Coll Cardiol 2019;73:121–30)



Points to remember
• Afib with valvular heart disease means

– Moderate-to-severe mitral stenosis or mechanical MVR, period.

• DOAC still not indicated for afib with bioprosthetic valve, MV repair probably OK.
• CHADSVA v CHADSVASc?  Being female is a risk modifier….

– Female ≥ 65 or female ≥ 2 other points gets AC

• DOAC’s are preferred over warfarin in afib.
• Know the right DOAC dose by renal function and by indication.
• Prasugrel and ticagrelor improve CV death and MI comp to clopidogrel: prasugrel increases 

bleeding, ticagrelor not so much but has unique side effects.
• Don’t use prasugrel in ≥75-years, ≤60 kg or prior CVA.  Don’t use vorapaxor Hx CVA/TIA/ICH.
• DAPT for 30 months is only in ACS, elective PCI/DES only needs DAPT 6 months.
• Never include prasugrel in triple therapy for Afib/PCI.
• If using triple therapy post PCI (?STEMI) cut it back in 4-6 weeks.
• Warfarin plus clopidogrel is better and less risky than triple therapy.
• DOAC plus clopidogrel/ticagrelor is better than warfarin plus P2Y12.
• Rivaroxiban and vorapaxor are indicated additional anticoagulant therapy in chronic CAD, 

both reduce CV events, both increase risk of bleeding.
• There is still no good evidence to suggest that anticoagulation can be discontinued after PV 

ablation in patients at risk for stroke.



Treatment for: Deep Vein Thrombosis Prophylaxis after Knee Replacement 
Surgery, Deep Vein Thrombosis Prophylaxis after Hip Replacement 
Surgery, Prevention of Thromboembolism in Atrial Fibrillation, Coronary 
Artery Disease, Peripheral Arterial Disease, Deep Vein 
Thrombosis, Pulmonary Embolism, and we tried CHF, Bypass Grafts, and 
coming soon…DVT prophylaxis in cancer!

https://www.drugs.com/condition/deep-vein-thrombosis-prophylaxis-after-knee-replacement-surgery.html
https://www.drugs.com/condition/deep-vein-thrombosis-prophylaxis-after-hip-replacement-surgery.html
https://www.drugs.com/condition/prevention-of-thromboembolism-in-atrial-fibrillation.html
https://www.drugs.com/condition/coronary-artery-disease.html
https://www.drugs.com/condition/peripheral-arterial-disease.html
https://www.drugs.com/condition/deep-vein-thrombosis.html
https://www.drugs.com/condition/pulmonary-embolism.html


N Engl J Med 2019; 380:720-728

• Double-blind, randomized trial involving high-risk ambulatory patients with 
cancer 

• 841 patients without DVT at screening to rivaroxaban (10 mg) or placebo 
daily for up to 180 days

• primary efficacy end point:
– composite of objectively confirmed proximal deep-vein thrombosis in a lower limb, 

pulmonary embolism, symptomatic deep-vein thrombosis in an upper limb or distal 
deep-vein thrombosis in a lower limb, and death from venous thromboembolism 
and was assessed up to day 180

• The same end point was assessed during the intervention period (first 
receipt of trial agent to last dose plus 2 days).

(hazard ratio, 0.66; 95% [CI], 0.40 to 1.09; P=0.10)

(hazard ratio, 0.40; 95% CI, 0.20 to 0.80)



• Randomized, placebo-controlled, double-blind clinical trial 563 patients
• apixaban (2.5 mg twice daily) for thromboprophylaxis in ambulatory 

patients with cancer who were at intermediate-to-high risk for venous 
thromboembolism and were initiating chemotherapy.

N Engl J Med 2019; 380:711-719

HR 0.41 absolute risk 10.2 comp to 4.2% HR 1.89 absolute risk 2.1 comp to 1.1%






