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Venous ThromboEmbolism



VTE is a major cause of morbidity



VTE is a major cause of mortality

Cohen. Thromb Haemost 2007;98:756–764
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VTE is a major financial burden



 ♂, 74yrs

 Arterial hypertension on valsartan/HCTZ  1x1 and amlodipine 1x1

 Diabetes Mellitus on metformin 1x2 and glimepiride

 Depression on escitalopram 1x1

 Benign prostate hyperplasia on alfuzocin 1x1

Clinical scenario



1. Start LMWH for 3 months.

2. Start Acenocoumarol for 3 months.

3. Start LMWH for 5 days and continue with Acenocoumarol for 3 months.

4. Start Rivaroxaban for 3 months.

5. Start LMWH for 5 days and continue with Rivaroxaban for 3 months.

6. Start Dabigatran for 3 months.

7. Start LMWH for 5 days and continue with Dabigatran for 3 months.

8. Start Apixaban for 3 months.

9. Start LMWH for 5 days and continue with Apixaban for 3 months.

Question



VTE: Treatment strategy (until recently…)

C h r o n i cI n t e r m e d i a t e

VKA (INR: 2-3)

A c u t e

Heparin, LMWH, 
Fondaparinux

VKA (INR: 2-3)

3-5 days 3 months



VitK-antagonists: far from perfect



Don’t forget 
my INR !

VitK-antagonists: far from perfect



Courtesy of Patrik Michel, adapted from Hylek et al. NEJM 1996; 335:540-6
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VitK-antagonists: far from perfect



VitK-antagonists: far from perfect



Baker. J Manag Care Pharm 2009;15:244-52
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Why is it so difficult ?



VitK-antagonists: far from perfect
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VitK-antagonists: far from perfect



Abciximab

Acetaminophen

Alcohol
(acute and chronic)

Allopurinol

Aminodarone

Aminoglutethimide

Amobarbital

Anabolic steroids

Aspirin

Azathioprine

Butabarbital

Butalbital

Carbamazepine

Cefoperazone

Cefotetan

Cefoxitin

Ceftriaxone

Chenodiol

Chloral hydrate

Chloramphenicol

Chlorpropamide

Chlorthalidone

Cholestyramine

Cimetidine

Ciprofloxacin

Clarithromycin

Clofibrate

Corticotropin

Cortisone

Coumadin

Cyclophosphamide

Danazol

Dextran

Dextrothyroxine

Diazoxide

Diclofenac

Dicloxaxillin

Diflunsial

Disulfram

Doxycycline

Erythromycin

Ethacrynic acid

Ethchlorvynol

Fenoprofen

Fluconazole

Fluorouracil

Gemfibrozil

Glucagon

Glutethimide

Griseofulvin

Haloperidol

Halothane

Heparin

Ofloxacin

Olsalazine

Omeprazole

Oxaprozin

Oxymetholone

Paraldehyde

Paroxetine

Penicillin G

Pentobarbital

Pentoxifylline

Phenobarbital

Phenylbutazone

Phenytoin

Piperacillin

Piroxicam

Prednisone

Primidone

Propafenone

Propoxyphene

Propranolol

Propylthiouracil

Phytonadione

Quinidine

Quinine

Ranitidine

Rifampin

Ibuprofen

Ifosamide

Indomethacin

Influenza virus 

vaccine

Itraconazole

Ketoprofen

Ketorolac

Levamisol

Levothyroxine

Liothyronine

Lovastatin

Mefenamic

Meprobamate

Methimazole

Methyldopa

Methylphenidate

Methylsalicylate

Miconzale

Metronidazole

Miconazole

Moricizine HCl

Nafcillin

Nalidixic acid

Naproxen

Neomycin

Norfloxacin

Secobarbital

Sertaline

Simvastatin

Spironolactone

Stanozolol

Streptokinase

Sucralfate

Sulfamethizole

Sulfamethoxazole

Sulfinpyrazone

Sulfinpyrazone

Sulfisoxazole

Sulindac

Tamoxifen

Tetracycline

Thyroid hormone

Ticacillin

Ticlopidine

t-PA

Tolbutamide

Trazodone

Trimethoprim-

sulfamethoxazole

Urokinase

Valproate

Vitamin C

Vitamin E

VitK-antagonists: far from perfect



Reduced Vitamin K Oxidised Vitamin K

Vitamin K oxide 

reductase
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Inactive 
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Active Clotting 
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- Diet

- Drugs
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VitK-antagonists: far from perfect



Estimated warfarin daily dose (mg) based on 

patient age and genotype

20 
25 
30 
35 
40 
45 
50 
55 
60 
65
70 
75 
80 
85 
90

Age (years) CYP2C9*1 CYP2C9*2 CYP2C9*3

6.5 (2.9, 10.2)
6.3 (2.7, 9.9)
6.0 (2.5, 9.6)
5.8 (2.2, 9.3)
5.5 (2.0, 9.0)
5.3 (1.8, 8.8)
5.0 (16, 8.5)
4.8 (1.3, 8.2)
4.5 (1.1, 7.9)
4.3 (0.9, 7.7)
4.0 (0.6, 7.4)
3.8 (0.4, 7.2)
3.5 (0.9, 6.9)
3.3 (-0.2, 6.7)
3.0 (-0.5, 6.5)

5.8 (1.9, 9.8)
5.6 (1.8, 9.4)
5.3 (1.6, 9.0)
5.1 (1.5, 8.7)
4.8 (1.3, 8.3)
4.6 (1.1, 8.0)
4.3 (1.0, 7.7)
4.1 (0.8, 7.4)
3.8 (0.5, 7.1)
3.5 (0.3, 6.8)
3.3 (0.1, 6.5)
3.0 (-0.2, 6.3)
2.8 (-0.5, 6.0)
2.5 (-0.8, 5.8)
2.3 (-1.1, 5.6)

5.5 (1.3, 9.8)
5.3 (1.2, 9.4)
5.0 (1.1, 9.0)
4.8 (1.0, 8.6)
4.5 (0.8, 8.3)
4.3 (0.7, 7.9)
4.0 (0.5, 7.5)
3.8 (0.3, 7.2)
3.5 (0.1, 6.9)
3.3 (-0.1, 6.6)
3.0 (-0.3, 6.4)
2.8 (-0.6, 6.1)
2.5 (-0.8, 5.9)
2.3 (-1.1, 5.7)
2.0 (-1.5, 5.5)

Thrombosis & Anticoagulation Research Group

VitK-antagonists: far from perfect



“… lower initiation doses should be considered for 

patients with certain genetic variations in CYP2C9 and 

VKORC1 enzymes …”

FDA 2007

VitK-antagonists: far from perfect



VitK-antagonists: far from perfect



VitK-antagonists: far from perfect



• Narrow therapeutic window 

• Frequent INR monitoring

• Frequent dose adjustments

• Unpredictable dose response

• Drug and food interactions

• Slow onset/offset of action

VitK-antagonists: far from perfect



VitK-antagonists: far from perfect



Anti-VKAs’ limitations

• Narrow therapeutic window 

• Frequent INR monitoring

• Frequent dose adjustments

• Unpredictable dose response

• Drug and food interactions

• Slow onset/offset of action



Anti-VKAs’ limitations

• Narrow therapeutic window 

• Frequent INR monitoring

• Frequent dose adjustments

• Unpredictable dose response

• Drug and food interactions

• Slow onset/offset of action



NOACs



EINSTEIN - DVT



EINSTEIN – DVT (a non-inferiority trial)

15 mg 1x2

Acute DVT

N=3,449

Rivaroxaban

Day 1 Day 21

Enoxaparin(1.0 mg/kg) 1x2 for at least 5d

VKA  (INR 2.5)

20 mg 1x1

Rivaroxaban

R



EINSTEIN - DVT



EINSTEIN - DVT
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EINSTEIN – DVT: efficacy results



1.00 0

0.44 1.040.68

(Hazard ratio)
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EINSTEIN – DVT: efficacy results

HR 95% Confidence intervals



EINSTEIN – DVT: safety results
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EINSTEIN – DVT: safety results
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EINSTEIN – DVT: summary

 Rivaroxaban is non-inferior to enoxaparin/VKA  

(efficacy/safety)



Anti-VKAs’ limitations

• Narrow therapeutic window 

• Frequent INR monitoring

• Frequent dose adjustments

• Unpredictable dose response

• Drug and food interactions

• Slow onset/offset of action



Rivaroxaban in VTE: cost-effectiveness



Rivaroxaban: no antidote ?????



Andexanet: an antidote for Xa inhibitors

Crowther. AHA Scientific sessions 2014



Crowther. AHA Scientific sessions 2014

Andexanet: an antidote for Xa inhibitors



Andexanet: an antidote for Xa inhibitors

Gold. JACC, 4 days ago



Andexanet: an antidote for Xa inhibitors



NOACs



VTE: Treatment strategy (until recently…)

C h r o n i cI n t e r m e d i a t e

VKA (INR: 2-3)

A c u t e

Heparin, LMWH, 
Fondaparinux

VKA (INR: 2-3)

3-5 days 3 months

Dabigatran

Heparin, LMWH, 
Fondaparinux

Dabigatran

Rivaroxaban Rivaroxaban

Apixaban Apixaban



Compliance



Compliance



 ♂, 74yrs

 Arterial hypertension on valsartan/HCTZ 1x1 and amlodipine 1x1

 Diabetes Mellitus on metformin 1x2 and glimepiride

 Depression on escitalopram 1x1

 Benign prostate hyperplasia on alfuzocin 1x1

Clinical scenario 2



EINSTEIN – PE



EINSTEIN - PE

Acute PE 
(± DVT)

15 mg 1x2N=4833

Rivaroxaban

Day 1 Day 21

Enoxaparin(1.0 mg/kg) 1x2 for at least 5d

VKA  (INR 2.5)

20 mg 1x1

Rivaroxaban

R



EINSTEIN – PE: efficacy results



EINSTEIN – PE: efficacy results
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EINSTEIN – PE: efficacy results

1.00 0

0.75 1.12 1.69
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EINSTEIN – PE: safety results (all bleedings)



EINSTEIN – PE: safety results (all bleedings)
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EINSTEIN – PE: safety results (all bleedings)
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EINSTEIN – PE: safety results (major bleeding)



EINSTEIN – PE: safety results (major bleeding)
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EINSTEIN – PE: safety results (major bleeding)

1.00 0

0.31 0.49 0.80

Hazard ratio

Rivaroxaban
superior

Rivaroxaban
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Rivaroxaban
inferior

2.00



EINSTEIN – PE: summary

Rivaroxaban vs. enoxaparin/VKA:

- Non-inferior efficacy

- Non-inferior safety (any bleeding)

- Superior safety (major bleeding)



EINSTEIN – DVT/PE meta-analysis



EINSTEIN – DVT/PE: efficacy results
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EINSTEIN – DVT/PE: efficacy results
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EINSTEIN – DVT/PE: safety results (all bleeding)
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EINSTEIN – DVT/PE: safety results (all bleeding)
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EINSTEIN – DVT/PE: safety results (major bleeding)
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EINSTEIN – DVT/PE: safety results (major bleeding)

1.00 0
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2014 ESC Guidelines



2014 ESC Guidelines (for how long?)





EINSTEIN – EXT



EINSTEIN – EXT

Rivaroxaban 20mg 1x1

Placebo

n=1.197

R

VTE after 6-12 
months of 

anticoagulation



EINSTEIN – EXT : efficacy results



EINSTEIN – EXT: safety results



EINSTEIN – EXT: summary

 Rivaroxaban prevents VTE recurrence  in 

the cost of an increase in minor bleeding



2014 ESC Guidelines



ESC 2014 Guidelines



 ♂, 74yrs

 Arterial hypertension on valsartan/HCTZ  1x1 and amlodipine 1x1

 Diabetes Mellitus on metformin 1x2 and glimepiride

 Depression on escitalopram 1x1

 Prostate cancer

Clinical scenario 3



NOACs in cancer patients



NOACs in cancer patients – VTE recurrence



NOACs in cancer patients – major bleeding



Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

rivaroxaban

Control

Γενικός τύπος

Γενικός τύπος
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Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

Γενικός τύπος

All
patients

Cancer No
cancer

rivaroxaban

Control

VTE recurrence Major bleeding

EINSTEIN – DVT/PE: cancer patients



> 275,000 patients will be studied

Phase IV/NIS

N≈47.000

Phase IIIb

N≈2.400

Registries

N≈97.000

Completed phase 

I, II, III & IIIb

N≈88.000

Phase II/III

N≈51.000



Take-home messages

• Non-inferior to VKAs (efficacy).
• Non-inferior to VKAs (safety – all bleedings).
• Superior to VKAs (safety – major bleedings).

• Start directly with rivaroxaban - no need to start with LMWH
• Only once a day (compared to other NOACs).

• Cost-effective (compared to enoxaparin & VKA).
• Antidote is just around the corner.

• Good choice for cancer patients.

• Significant experience in millions of patients since 2008.
• Huge research program.


