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• survival advantage with heparins
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• risk of VTE – when is anticoagulation required

• treatment of VTE – what is optimum anticoagulant

• survival advantage with heparins

• new anticoagulants – how do they differ and what implications are there for 

patients with cancer

• new drugs - oral, direct inhibitors, predictable pharmacokinetics and

pharmacodynamics, few side effects, few drug interactions, 

single dose for all (?)

• palliative care - if more effective and easy to use (safer) then lower threshold

for intervention

• cost - cf warfarin & heparin (NICE & PCTs)
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Cancer Thrombosis

• risk of VTE 5x greater in patients with cancer

• 1 to 2% of patients with cancer develop VTE within 2 years

•10% of consecutive patients with VTE have cancer

• 1/7 cancer patients dying in hospital die of PE



Determinants of venous thrombosis risk in cancer pa tients
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Blom et al JAMA 2005;293:715

Malignancies and risk of venous thrombosis (MEGA)
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Chew et al Arch Int Med 2006;166:458

Incidence of VTE and its effect on survival among p atients
with common cancers

KM plot of incidence of VTE within 2 years of cancer diagnosis
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Development and validation of predictive model for 
chemotherapy-associated thrombosis

Khorana et al Blood 2008;111:4902



Cancer Thrombosis

• 1 year mortality increased in patients with VTE

compared to patients with same cancer without VTE

• cancer growth promoted by TF, thrombin, fibrin, platelet activation



Hutten et al J Clin Oncol 2000;18:3078

Recurrent thromboembolisl and bleeding in patients with VTE 
in relation to malignancy and achieved INR



Prandoni et al Blood 2002;100:3484

Recurrent VTE and bleeding during anticoagulant tre atment 
in patients with cancer and venous thrombosis



Meyer et al Arch Int Med 2002;162:1729

Comparison of LMWH & warfarin  for prevention of re current VTE 
in patients with cancer
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Lee et al NEJM 2003;349:146

LMWH v VKA for prevention of recurrent VTE in patie nts with cancer
CLOT Investigators
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Hull et al Am J Med 2006;119:1062

Long-term LMWH v UFH/VKA in proximal vein thrombosi s 
in patients with cancer
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Buller et al J Thromb Haemostas 2007;5:246

Cancer and thrombosis
effect of heparin on survival

heparins v placebo

A = all patients, B = limited disease patients



Lee et al J Clin Oncol 2005;23:2123

Cancer and thrombosis
effect of heparin on survival (CLOT study)

dalteparin v warfarin



Properties of traditional & new anticoagulants

Oral Predictable   Fixed      No routine   No food/drug    
response      dosing    monitoring   interactions          

Ideal + + +            +                  +                              

VKA +

UF heparin +                                

LMWH + +            +                  + 

fondaparinux + +            +                  +                    

lepirudin +

dabigatran + + +            +                  +                      

rivaroxaban + + +            +                  +                      

apixaban + + +            +                  +                      



Properties of traditional & new anticoagulants

no reversible no placental not
HITT transfer immunogenic

Ideal + + + +

VKA + + +

UF heparin + +

LMWH -/+ +

fondaparinux + + +

lepirudin + ?

dabigatran + ? +

rivaroxaban + + +

apixaban + ? +
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Vitamin K Vitamin K epoxide

inactive vitamin K
dependent factors

biologically active
forms

VK epoxide reductaseWarfarin



Gage, ASH 2006



White, R. H. et. al. Ann Intern Med 1995;122:40-42

Decrease in the international normalized ratio (INR)  over time after 
discontinuation of warfarin therapy



Antithrombin RCL- IIa



AT-Protease-Heparin Complexes





Dabigatran base-IIa



Dabigatran

Clinical trial patients: >38,000

Plasma levels correlate with clotting time PT, APTT

Dose response for efficacy Yes

Dose response for bleeding Yes

Bioavailability 6.5%

Absorption (C max) 2 hrs

t1/2 12-14 hrs

KD 7 x 10      M

Metabolism (active drug) not inactivated

Excretion Renal 80%, accumulation when GFR < 50ml/min

Drug interactions amiodarone

-10



Rivaroxaban

Clinical trial patients: >45,000

Plasma levels correlate with clotting time PT

Dose response for efficacy yes

Dose response for bleeding yes

Bioavailability >80%

Absorption (C max) 3 hrs

t1/2 7 - 11 hrs

KD 3 x 10     M

metabolism 67% liver, can be used in liver disease if no coagulapathy

Excretion  33% renal,minimal renal, no accum. If GFR > 15ml/min

Drug interactions HIV protease inhibitors

azole antifungals

-10



New oral anticoagulants

dabigatran rivaroxaban apixaban

Orthopaedic RENOVATE RECORD ADVANCE
VTE prophylaxis REMODEL I - IV

REMOBILISE

AF RELY ROCKET ARISTOTLE

VTE treatment RE-COVER EINSTEIN
REMEDY
RESONATE

ACS REDEEM ATLAS APPRAISE

Medical - MAGELLAN ADOPT
prophylaxis

Surgical (non-ortho) - - -
VTE prophylaxis



RE-COVER: Dabigatran versus warfarin in the treatme nt of VTE

Schulman et al NEJM 2009;361:2342
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RE-COVER: Dabigatran versus warfarin in VTE

Schulman et al NEJM 2009;361:2342



VAN GOGH: Idraparinux versus standard therapy
for venous thromboembolic disease

Van Gogh Investigators  NEJM 2007;357:1094
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Reversibility of Idrabiotaparinux by intravenous av idin

Paty et al J Thromb Haemostas 2010;8:722



Reversibility of Idrabiotaparinux by intravenous av idin

The EQUINOX Investigators  J Thromb Haemostas 2010; epub


