


VTE and Atrial Fibrillation
in Patients with Cancer

Peter Verhamme

Vascular Medicine and Haemostasis

Dept. of Cardiovascular Sciences

University of Leuven



VTE    and Atrial Fibrillation
in Patients with Cancer



Cancer-Associated VTE

• High burden

• Risk of recurrent VTE and bleeding high

• Guidelines (ACCP, ASCO, ESMO)* recommend LMWH for 
initial therapy. No studies on long-term management.

*Kearon et al CHEST 2016; 149: 315 - 352 
Lyman et al  Journal of Clinical Oncology, 2013, 31:2189 - 2204
Mandala et al Ann Oncol 2011;22 (Suppl 6): 85 – 92
Farge et al JTH 2013; 11: 56 - 70



Lee A. NEJM & JAMA



Hokusai VTE - Cancer Study

N: ~1000

Objectively Confirmed VTE

• Stratified randomization for 
-Bleeding Risk 
-Dose Adjustment

• PROBE design

R

Dalteparin 200 IU/kg

Day 30Day 0 

Dalteparin 150 IU/kg

Edoxaban 60 mg QD (30 mg OD)*

Day 5

LMWH

Month 12

N: ~500

N: ~500

Raskob, NEJM 2018
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First recurrent VTE or Major bleeding event

Edoxaban Dalteparin Risk Difference (95% CI)
(N = 522)          (N = 524)                    

Recurrent VTE          34 (6.5%)         54 (10.3%)           - 3.8 ( - 7.1,  - 0.4)
Fatal 0                       0
DVT only                    13                     30
Symptomatic            22                     40      

Major bleeding          33 (6.3%)           17 (3.2%)              3.1 (0.5,  5.7)
Fatal 0                       2
Intracranial               2                        4 
GI upper                  17                       3 
GI lower                    3                        3 



Major Bleeding: Gastro-Intestinal Cancer

GI Cancer
Other cancers



Young A et al, Thromb Res 2016;140:S172–S173; EudraCT number: 2012-005589-37; Bach M et al, Thromb Haemost 2016;116:S24–S32; Data on File

Study design: Prospective, randomized, open-label, multicentre pilot phase III study

Rivaroxaban* 15 mg BID for 21 days followed by 20 mg OD 

Study population: 
Active cancer with 
symptomatic DVT 

and/or any PE
ECOG PS ≤ 2

Dalteparin 200 IU/kg OD for the first 30 days followed by 150 IU/kg OD

R

6 months#

N 530

Open-label

Select-d: Rivaroxaban versus Dalteparin for the Treatment 

of Cancer Associated Thrombosis

Stratification variables:
• Stage of disease
• Baseline platelet count 
• Type of VTE 
• Risk of clotting by tumour type
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Parenteral agent preferred 

• GI tumor

• Mucosal lesions (GI, GU), 

mucositis,

• Thrombocytopenia

• DDI

• Sepsis / acute illness

• Nausea / vomiting,…

Oral agent preferred

• Avoidance of SC

• Patient’s and Physician’s 

Preference

• Cost

• Long-term treatment

A new era for CAT?
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Atrial Fibrillation
in Patients with Cancer



Malignancy and Atrial Fibrillation
• Increasingly frequent
• Increasingly complex

• Undertreatment of atrial fibrillation in cancer 
patients?

• NOACs - ‘the unknown’



Vitamin K Antagonists
Pro

• Experience

• Monitoring

Con

• Inconvenient

• Monitoring

• Drug-drug Interactions

• Bleeding



LMWH
Pro

• Experience

• Efficacy/safety in VTE

• Subcutaneous

• Short half-life

• Flexible dosing

• No drug-drug interactions

Con

• Subcutaneous

• Optimal dose unknown



NOAC
Pro

• Safer than VKA

• Effective for stroke
prevention

• Oral

• Convenient

Con: Barriers in Cancer patients?

• No dedicated studies

• (Fear of) Bleeding & Emergencies

• Unmonitored anticoagulation

• Drug-drug Interactions

• Confusion with VTE 
recommendations

• Renal insufficieny

• Platelet

• Liver function







When anticoagulant therapy needs to be 
newly initiated in a patient with malignancy 
developing AF, therapy with VKAs or heparins 
should be considered over NOACs… 



EFFICACY AND SAFETY OF EDOXABAN IN PATIENTS 

WITH ATRIAL FIBRILLATION AND ACTIVE MALIGNANCY





The estimated 1-year cumulative incidence of 

ischemic stroke 1.4% (95% CI 0% to 3.4%) 

major bleeding 1.2% (95% CI 0% to 2.9%)

clinically relevant nonmajor bleeding leading to discontinuation

14.0% (95% CI 4.2% to 22.7%). 

mortality 22.6% (95% CI 12.2% to 31.7%)









Via440 Dabigatran etexilate Apixaban Edoxaban Rivaroxaban

P-gp substrate Yes Yes Yes Yes

CYP3A4 substrate No Yes (≈25%) No (<4%) Yes (≈18%)

Antimitotic agents

Paclitaxel Moderate CYP3A4 induction; CYP3A4/P-gp competition

Vinblastine Strong P-gp induction; CYP3A4/P-gp competition

Docetaxel, Vincristine Mild CYP3A4 induction; CYP3A4/P-gp competition

Vinorelbine Mild CYP3A4 induction; CYP3A4/P-gp competition

Antimetabolites

Metotrexate P-gp competition; no relevant interaction anticipated

Pemetrexed, Purine analogs, Pyrimidine analogs No relevant interaction anticipated

Topoisomerase inhibitors

Topotecan No relevant interaction anticipated

Irinotecan CYP3A4/P-gp competition; No relevant interaction anticipated

Etoposide Mild CYP3A4 inhibition; CYP3A4/P-gp competition

Anthracyclines / Anthracenediones

Doxorubicin Strong P-gp induction, mild CYP3A4 inhibition; CYP3A4/P-gp competition

Idarubicin Mild CYP3A4 inhibition; P-gp competition

Daunorubicin P-gp competition; No relevant interaction anticipated

Mitoxantrone No relevant interaction anticipated

Alkylating agents

Ifosfamide Mild CYP3A4 inhibition;  CYP3A4 competition

Ciclophosphamide Mild CYP3A4 inhibition; CYP3A4 competition

Lomustine Mild CYP3A4 inhibition

Busulfan CYP3A4 competition; No relevant interaction anticipated

Bendamustine P-gp competition; No relevant interaction anticipated

Chlorambucil, Melphalan, Carmustine, Procarbazine, 

Dacarbazine, Temozolomide

No relevant interaction anticipated

Platinum-based agents

Cisplatin, Carboplatin, Oxaliplatin No relevant interaction anticipated

Intercalating agents

Bleomycin, Dactinomycin No relevant interaction anticipated

Mitomycin C No relevant interaction anticipated

Tyrosine kinase inhibitors

Imatinib, Crizotinib Strong P-gp inhibition, moderate CYP3A4 inhibition; CYP3A4/P-gp competition

Nilotinib, Lapatinib Moderate-to-strong P-gp inhibition, mild CYP3A4 inhibition; CYP3A4/P-gp 

competition

Vemurafenib Moderate CYP3A4 induction; CYP3A4/P-gp competition

Dasatinib Mild CYP3A4 inhibition; CYP3A4/P-gp competition 

Vandetanib, Sunitinib Strong P-gp induction; CYP3A4 competition

Erlotinib, Gefitinib CYP3A4 competition; No relevant interaction anticipated
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Monoclonal antibodies

Brentuximab CYP3A4 competition; No relevant interaction anticipated

Rituximab, Alemtuzumab, Cetuximab, Trastuzumab, 

Bevacizumab

No relevant interaction assumed

Hormonal agents

Abiraterone Moderate CYP3A4 inhibition, strong P-gp inhibition; CYP3A4/P-gp competition

Enzalutamide Strong CYP3A4 induction, strong P-gp inhibition; CYP3A4/P-gp competition

Bicalutamide Moderate CYP3A4 inhibition

Tamoxifen Strong P-gp inhibition, mild CYP3A4 inhibition; CYP3A4 competition

Anastrozole Mild CYP3A4 inhibition

Flutamide CYP3A4 competition; No relevant interaction anticipated

Letrozole, Fulvestrant CYP3A4 competition; No relevant interaction anticipated

Raloxifene, Leuprolide, Mitotane No relevant interaction anticipated

Immune-modulating agents

Cyclosporine Strong-to-moderate P-gp inhibition, moderate CYP3A4 inhibition; CYP3A4/P-gp 

competition

SmPC SmPC +73%441

Dexamethasone Strong CYP3A4/P-gp induction; CYP3A4/P-gp competition

Tacrolimus Strong-to-moderate P-gp inhibition, mild CYP3A4 inhibition; CYP3A4/P-gp 

competition

SmPC

Prednisone Moderate CYP3A4 induction; CYP3A4 competition



Which dose?

• Patient on fluconazole?

ibrutinib?

tamoxifen?

sunitinib?

tacrolimus?



Which dose?

• Platelet count 

> 100K

50-100K

30-50K

20-30K

<20K



Which dose?

• Renal function

> 60 ml/min

50 – 60 ml/min

30 – 50 ml/min

15 – 30 ml/min

< 15 ml /min



Which dose?

• Low body weight

• Nausea and vomiting after chemotherapy?
Diarrhea and mucositis? 

• Unable for oral medication?



Monitoring of drug levels?





Cancer-associated VTE and Afib

◆ Expanding role of DOACs

◆ Different bleeding pattern with NOACs

◆ Periodical evaluation of the need for anticoagulation and the optimal 

modality, based on patient’s characteristics and patient’s/physicians 

preferences
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