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1916 discovered

1937 used medically

1933 discovered

1954 used medically

Late 1970’s early 1980’s

2010 RE-LY Trial for NVAF

2014 RECOVER  VTE

2015 Hip VTE prophylaxis

2011 RECORD Trials VTE prophylaxis

2012 ROCKET-AF Trial NVAF

2012 EINSTEIN Trials DVT/PE

2012 ADVANCE trials for VTE prophylaxis

2013 ARISTOTLE Trial (NVAF)

2014 AMPLIFY Trial for VTE

2015 for VTE treatment (Houkasi)

2015 for NVAF (Engage-TIMI 48 )

2017 APEX Trial for VTE 

prophylaxis in the medical patient

Timeline in Anticoagulant TherapyTimeline in Anticoagulant TherapyTimeline in Anticoagulant TherapyTimeline in Anticoagulant Therapy



The Ideal  

Anticoagulant



Dabigatran 

(Pradaxa)

Rivaroxaban 

(Xarelto)

Apixaban

(Eliquis)

Edoxaban

(Savyasa)

Betrixaban 

(Bevyxxa)

MOA DTI Xa Xa Xa Xa

Bioavailability 6-7% 80% 50% 62% 35%

T-Max 1.5 hours 2-4 hours 2-3 hours 1-2 hours 3-4 hours

T 1/2 12-14 hours 9-13 hours 8-15 hours 8-11 hours 19-17 hours

CYP450 No Yes Yes No No

Renal Clearance Yes No No No No

Renal 

Adjustment

Yes Yes No???? Yes Yes

Antidote Yes Yes Yes Maybe? Maybe?



Non-Valvular Atrial Fibrillation



Risk Stratifying a Patient 

with NVAF
• Determining someone’s need to be 

on anticoagulation with NVAF

• Sex Category
• In the absence of other atrial 

fibrillation risk factors (CHA2DS2-
VASc score of 0 in males and 1 in 
females ) has a lower stroke risk 
similar to males

• Excess risk demonstrated with >2 
non-sex related stroke risk factors
• Age > 65 or > 2 non-sex related stroke 

risk factors

https://clincalc.com/Cardiology/Stroke/CHADSVASC.aspx



2019 AHA 

Update



2019 AHA 

Update



Meta Analysis Comparing DOAC’s to Warfarin



Comparing 

DOAC 

Trials for 

NVAF

Lancet 2014;383:955-62





VTE Prophylaxis in the 

Orthopedic Patient









In A Nutshell

• Nationwide study 

• Low risk of VTE, 
hospitalized bleeding 
and death after THR or 
TKR discharge in 
patients with VTE 
prevention in real-life 
setting, with better 
benefit-risk profiles of 
DOAC compared to 
LMWH, and associated 
cost savings.





VTE Prophylaxis in the 

Medical Patient





ACCP 2012 Guidelines

ASH 2018 Guidelines

• ACCP 2.8. In acutely ill hospitalized medical patients who receive 
an initial course of thromboprophylaxis, we suggest against 
extending the duration of thromboprophylaxis beyond the period of 
patient immobilization or acute hospital stay (Grade 2B) .

• ASH Recommendation 14:

• In critically ill medical patients, the ASH guideline 
panel recommends inpatient over inpatient plus extended-duration 
outpatient VTE prophylaxis (strong recommendation, moderate 
certainty in the evidence of effects)

• ASH Recommendation 15: 

• In chronically ill medical patients, including nursing home 
patients, the ASH guideline panel suggests not using VTE 
prophylaxis compared with using any VTE prophylaxis (conditional 
recommendation, very low certainty in the evidence of effects



VTE Treatment



Antithrombotic Therapy for VTE Disease: CHEST Guideline 

and Expert Panel Report. Chest 2016;149:315-352.

For VTE without an associated 
cancer diagnosis, all direct oral 

anticoagulants (dabigatran, 
rivaroxaban, apixaban, or 

edoxaban) are recommended 
over vitamin K antagonist (VKA) 

therapy (all Grade 2B) 

VKA therapy is recommended 
over low molecular weight 

heparin in non cancer patients 
(LMWH; Grade 2C)





In a Nutshell

• Dabigatran: As effective as 
warfarin, but higher risk of 
GI bleeding and ACS?

• Rivaroxaban: As effective as 
warfarin, but higher risk of 
GI bleeding > 75 years old

• Apixaban:  As effective as 
warfarin with less bleeding

• Edoxaban: As effective as 
warfarin with less bleeding

Streiff MB, Agnelli G, Connors JM, et al. Guidance for the treatment of deep vein thrombosis and pulmonary embolism [published correction appears in J Thromb Thrombolysis. 2016 Apr;41(3):548]. J Thromb

Thrombolysis. 2016;41(1):32–67. doi:10.1007/s11239-015-1317-0





Extending VTE Treatment



In a Nutshell

• Dabigatran: Similarly 
effective as Warfarin with 
less bleeding

• Rivaroxaban: Superior to 
placebo with more bleeding

• Apixaban:  Superior to 
placebo





On the Horizon



VTE Treatment in the Cancer 

Patient



Houkasi VTE Cancer Trial

• Edoxaban non-inferior to 
dalteparin for recurrent VTE 
at 12 months

• Edoxaban non-inferior to 
dalteparin in major bleeding 
at 12 monhts



SELECT-D VTE 

Cancer Trial

• Pilot Trial

• Fewer patients with VTE 
recurrence at 6 months 
for the rivaroxaban arm

• Clinically relevant non-
major bleeding at 6 
months was higher in the 
rivaroxaban arm





Meta-Analysis

• (A) VTE recurrence by 6-
month 

• (B) major bleeding by 6-
month,

• (C) clinically relevant non-
major bleeding (CRNMB) by 
6-month

• (D) overall mortality by 6-
month 

Direct oral anticoagulant (DOAC) versus low-molecular-weight heparin (LMWH) for treatment of cancer associated thrombosis (CAT): A systematic review and 

meta-analysis Li, Ang et al.Thrombosis Research, Volume 173, 158 - 163



Ongoing Trials for CAT and VTE Treatment



Reduction of MACE





Weight Limitations



Why Is this Important?

PACKAGE INSERTS No Indications with weight > 

120 kg and BMI > 40 kg/m2

CHEST GUIDELINES 2018 Chest Presentation in 

San Antonio states, “DOAC use 

in the morbidly obese may be 

safe…and larger studies need 

to be performed.”

INTERNATIONAL SOCIETY ON 

THROMBOSIS AND 

HEMOSTASIS

Suggest against use of the 

DOACs in patients > 120 kg or 

BMI > 40 kg/m2



IF YOU CHOOSE TO USE A DOAC



Can I Use Any Other 

Parameters to Measure 

Efficacy?



What About Other Measurements



What Happens if the Patient 

Bleeds?







Which Anticoagulant is the 
Patient Taking?

Dabigatran (DTI)

Administer 5 grams of 
Idarucizumab

If reversal agent not available, 
4-PCC

Consider activated Charcoal if 
agent taken within 2-4 hours

Apixaban, Rivaroxaban (Xa)

Andexanet-Alfa Dose and Time 
Dependent

If reversal agent not available, 
4-PCC

Consider activated Charcoal if 
agent taken within 2-4 hours



The Patient Bled, Now What?







Peri-Operative Management 

of DOAC’s





Switching Anticoagulants









Heparin Induced 

Thrombocytopenia







What About Patients with 

Antiphospholipid Syndrome?



In a Nutshell

• Patients with triple positive 
serology randomized to two 
groups

• INR target 2.5

• Rivaroxaban 20 mg daily

• Outcome

• Increased risk of arterial 
thromboembolism and 
bleeding in the rivaroxaban 
arm



What About Patients with 

Mechanical Heart Valves?





What About Patients with 

End Stage Renal Disease?





What About Patients with 

Liver Disease





So How Do I Decide?  



FDA Approved Indications for DOAC’s

DABIGATRAN RIVAROXABAN APIXABAN EDOXABAN BETRIXABAN

Non-Valvular Atrial Fibrillation ✔ ✔ ✔ ✔

VTE Prophylaxis THR

VTE Prophylaxis TKR

✔ ✔

✔

✔

✔

VTE Acute 

VTE Extended

✔

✔

✔

✔

✔

✔

✔

MACE in CAD/PAD ✔

Extended Medical VTE Prophylaxis ✔



Characteristic Drug Choice Rationale

All Oral (no lead in parenteral) Rivaroxaban or Apixaban Dabigatran and Edoxaban need 

parenteral lead in for VTE

Dyspepsia Rivaroxaban, apixaban or edoxaban Dyspepsia in 10% of patients taking 

dabigatran

Recent GI bleeding Apixaban More bleeding with others

Recent ACS Rivaroxaban, apixaban or edoxaban Small MI signal with dabigatran

Compliance with BID dosing Rivaroxaban or edoxaban Apixaban and dabigatran with BID dosing

Impaired renal function Rivaroxaban, edoxaban, apixaban Less affected by renal function

ESRD Apixaban? Less data to support the others

CrCl > 90 Apixaban, rivaroxaban, dabigatran Avoid edoxaban

Feeding tube Apixaban, rivaroxaban Avoid dabigatran

Issues with taking with a meal Dabigatran, apixaban, edoxaban Rivaroxaban must be taken with food

Issues with taking capsules Rivaroxaban, apixaban, edoxaban Avoid dabigatran if capsule broken



DOAC administration instructions:

Dabigatran 

(Pradaxa®)

 Swallow whole with or without food

 Do not chew or open capsule

 Keep in original packaging  

 Do not transfer capsule to a dose 

administration aid 

Apixaban 

(Eliquis®)

 Swallow whole with or without food

 Can be used in dose administration aids

Rivaroxaban 

(Xarelto®)

 10 mg tablet may be taken with or without 

food

 15 mg and 20 mg tablet should be taken with 

food

 Can be used in dose administration aids
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