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Looking for a Perfect Anticoagulant
(Holy Grail?)

Am Heart J. 2011 Mar;161(3):450-61

• Thrombolytic Therapy
– Catheter - Directed
– Systemic

• Mechanical
– Vena Caval Filter
– Surgical Thrombectomy
– Endovascular
    

Therapeutic Alternatives in 
Acute Venous Thromboembolism

• Anticoagulation

• Unfractionated Heparin

• Continuous (IV) 

• Full-Dose SQ 

• LMWH

• Subcutaneous

• Direct Thrombin Inhibitors

• Factor X Inhibitors

• Favor XI Inhibitors

• Warfarin

• Oral

No Longer the Novel Anticoagulants

■ Anti – IIa
■ Dabigatran (oral)
■ Odiparcil (oral)
■ Flovagatran (parenteral)
■ Pegmusirudin 

(parenteral)
■ Peg hirudin
■ Desiruidin

■ Anti – Xa : direct
■ Rivaroxaban (oral)
■ Apixaban (oral)
■ Edoxaban (oral)
■ Betrixiban (oral)
■ Otamixaban (parenteral)
■ LY – 517717 (oral)
■ DU – 176B (oral)
■ DX – 9065a (parenteral)
■ PRT054021 (oral)

■ Anti – Xa : indirect
■ Idraparinux biotinylated 

(parenteral)
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Direct Oral Anticoagulants

Nat Rev Cardiol. 2013 Jul;10(7):397-409

Advantages of DOACs

Bauer KA. ASH Education Book 2013; 1:464-470
Ruff CT, et al. Lancet 2013; 383 (9921): 955-62

• Improved pharmacokinetics / pharmacodynamics 
• Rapid onset / offset of action
• Fewer dietary and drug interactions
• Wide therapeutic window allows fixed dosing
• No need for routine monitoring

• Greater convenience and patient satisfaction
• Improved safety profile
• Potentially more cost – effective?

Blood. 2014 Oct 9;124(15):2450-8

Less Bleeding with 
DOAC’s Versus Warfarin

Potential Limitations of 
New Anticoagulants

• Antidote
   - Many of the newer agents have a specific antidote
• Monitoring
• Adverse drug events
• Compliance
• Cost
• Clinical trials vs. actual clinical practice
• Patient populations not even studied 

Disadvantages of DOACs

Bauer KA. ASH Education Book 2013; 1:464-470
Ruff CT, et al. Lancet 2013; 383 (9921): 955-62

• Dose reduction or avoidance in kidney impairment
• Lack of flexibility in dosing
• Short half - life mandates strict compliance
• Higher drug acquisition costs
• Fewer studied / approved indications (valves, ACS)
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3/4th Thrombotic

2/3rd No 
atherosclerosis

Dual Pathway Inhibition (DPI)

COMPASS: Riva 2.5 mg BID + ASA vs. 
ASA in CAD and/or (Symptomatic) PAD

N Engl J Med. 2017 Oct 5;377(14):1319-1330

In COMPASS, for Patients with CAD or PAD, 
All-Cause Mortality and CV-Mortality Improved

J Am Coll Cardiol. 2021 Jul 6;78(1):14-23
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COMPASS PAD: Fewer COMPOSITE Outcomes, 
Fewer LIMB Events. More Bleeds. Similar Mortality

Lancet. 2018 Jan 20;391(10117):219-229

Perhaps Treat Patients at Higher 
Risk and More Vascular Beds 

Involved?

J Am Coll Cardiol. 2021 Jul 6;78(1):14-23

VOYAGER-PAD: Low Dose Rivaroxaban and 
Antiplatelet Agent in PAD-Post Procedure

Am Heart J. 2018 May;199:83-91
https://clinicaltrials.gov/ct2/show/NCT02504216

VOYAGER-PAD
Rivaroxaban 2.5 mg BID with ASA BETTER than ASA alone 

After Revascularization

Bonaca MP, et al. Rivaroxaban in Peripheral Artery Disease after 
Revascularization. N Engl J Med. 2020 May 21;382(21):1994-2004.

VOYAGER-PAD

https://clinicaltrials.gov/ct2/show/NCT02504216
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More bleeds 

with 

rivaroxaban

VOYAGER-PAD

Rivaroxaban VTE Dosing
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Rivaroxaban Dosing - Summary Apixaban VTE Dosing

No dose adjustment 
for renal impairment

Edoxaban VTE Dosing

• Parenteral AC agent for initial 5 days
• Edoxaban 60 mg daily
• Dose is 30 mg daily in patients with CrCl = 15 to 50 

mL/min, or patients who weigh < 60 kg

Blood. 2012 Oct 11;120(15):2954-62

Clinical Pearls in the Use of DOAC

•  There are currently testing for monitoring specific 
factor inhibitors using chromogenic anti-Xa assays

•  Thrombin time for dabigatran and Factor Xa 
inhibitor quantification assay for 
rivaroxaban/apixaban are both available and useful 
clinically

•  If normal pre - op, implies majority of the drug has 
been eliminated and may proceed with high risk 
surgical procedure 

Yeh et al. Evolving use of new oral anticoagulants. Blood 2014

Anticoagulation Choices: Special Scenarios
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Does it matter if DOACs are taken 
with meals?

• Dabigatran capsules should be taken with 
meals to reduce the risk of dyspepsia

• Rivaroxaban should be taken with a meal to 
enhance absorption

• Apixaban can be taken with or without meals

Can DOAC users take NSAIDs
 or Acetaminophen?

• Short term – Probably yes
• Long term – Probably no (increased bleeding)
• Prefer acetaminophen when possible
• Consider other anti-platelet agents (ASA, 

clopidogrel etc.) only when a dual indication 
exists (increased bleeding)

• Cancer
• Antiphospholipid antibody-related thrombosis (APLS)
• Liver dysfunction
• CrCl < 15 ml/min
• High - risk PE
• Heparin – induced thrombocytopenia (HIT)
• Superficial thrombophlebitis (STP)

Where is/was Paucity of Data?

Key Points of DOAC Excluded 
Subset of Patients 

• Apixaban and rivaroxaban are safe in body mass 
index < 50 kg/m2 or < 150 kg 

• DOAC can be used in Child-Pugh B disease, avoid in 
Child-Pugh C 

• Bariatric surgical patients depends on type of 
procedure which can be used, if at all 

• DOACs in SVT should be individualized, considering 
patient preference, bleeding risk, and extent of thrombosis

•  Current evidence supports low-dose DOACs for short-term 
therapeutic anticoagulation in SVT

• Data on long-term prophylaxis are limited, and extended 
use should be individualized

DOAC and Superficial Thrombophlebitis 
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• DOACs demonstrated comparable efficacy and 
favorable safety profile in treatment of IVC thrombosis

• While further randomized controlled trials are needed 
to establish definitive protocols, current evidence 
supports the use of DOACs in these patients 

DOACs in IVC Thrombosis Summary of DOACs

• Direct oral agents are non - inferior compared to 
LMWH + warfarin 

• Patient selection important 
• Managing bleeding complications improving with Rx
• Concomitant medications:
    - Rivaroxaban: CYP3A4 inhibitors (protease inhibitors, 

ketoconazole); CYP3A4 inducers (rifampin, 
carbamazepine, phenytoin) 

• Care coordination plan needed 

Conclusions of DOACs

• A “bad” warfarin patient will be a “terrible” Xa or 
direct thrombin inhibitor patient

• Several additional oral and parenteral anti-Xa, anti-IIa 
and anti-XIa drugs are currently under development 

• Rivaroxaban, apixaban, edoxaban and dabigatran 
are all FDA - approved for treatment of VTE

• Safety issues are of prime importance in the 
development of these new drugs

Take Home Message

Grazie Ecuadorian Vascular Surgery 
“Survival” Kit 


