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Objectifs 

• Revoir les évidences actuelles des anticoagulants oraux directs (AOD) 
pour la thrombose associée au cancer. 
 

•  Positionner la place des AOD dans l’arsenal thérapeutique des 
thromboses avec cancer. 
 

• Connaître les lignes directrices actuelles pour le traitement des 
thromboses avec cancer.  



Patients with Cancer and VTE 
Anticoagulation therapy 

•  Treatment is warranted in all cancer patients with VTE 
•  Untreated PE: 30% mortality 
•  Untreated proximal DVT: 50% risk of PE 
 

•  Goal is to prevent extension, embolization and finally VTE recurrence while 
minimizing risk of bleeding 

 

•  However, AC in cancer patients with VTE is more complicated than in non-cancer 
patients with VTE 

1) higher risk of recurrence (up to 20-30%) 
2) higher risk of bleeding (8-18%)  

VTE=venous thromboembolism, AC=anticoagulation 
1Hutten et al. Journal of Clinical Oncology 2000; 18, 3078-3083 



Goals of VTE treatmentGoals of Treatment 



Paradigm shift in the treatment of acute VTE 

Conventional therapy 

New therapy 

•  LMWH plus VKA � VKA 

•  DOAC 
•  Single* oral drug approach  
•  Higher initial dose *Rivaroxaban and apixaban (Edoxaban and Dabigatran 

require an initial 5 days of LMWH) 







The reasons for the paradigm 
shift in VTE treatment 

•  DOACs have similar efficacy to and are safe or safer than 
LMWH/VKA�VKA 

•  Extended therapy with DOACs is effective and relatively safe 
(based on extension DOAC studies) 

•  DOACs have less drug-drug interactions and are less patient-
burdensome compared to VKA  



Debate regarding treatment of VTE in cancer 
patients:  LMWH vs DOACs 

•  CLOT trial is relatively old data 
•  CATCH trial did not reach statistical significance 

LMWH superior to 
VKA 

•  BUT, cancer subgroup analyses of DOAC vs VKA studies 
show similar efficacy and bleeding in cancer patients 

•  Over  1100 cancer patients included in subgroup meta-
analyses 

No RCT comparing 
DOAC vs LMWH 

•  Real world data suggest that less than 50% of patients 
persist with LMWH at 3 months (US data) 

Guidelines 
recommend LMWH 

monotherapy 



Cancer associated VTE: DOAC clinical studies 

•  SELECT-D (rivaroxaban) 
• Hokusai-VTE Cancer (edoxaban) 



SELECT D Study 



SELECT-D 
Main research objectives 
• To assess VTE recurrence in cancer patients with a first VTE 

treated with rivaroxaban or dalteparin 
• To assess rates of major and clinically relevant non-major 

bleeding 
• To assess extended anticoagulation treatment beyond 6 

months in selected patients 



SELECT D 
Study design (1) 
Prospective, randomised, open-label, multicentre pilot phase III 

Study population:  
Active cancer with  
symptomatic DVT  

and/or any PE  
ECOG PS < 2 

R 

6 months 

n=530 

Stratification variables:  
Stage of disease  
Baseline platelet count  
Type of VTE 
Risk of clotting by tumour 
typee 

Rivaroxaban 
15 mg bid for 21 days  
followed by 20 mg od 

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



SELECT- D  
Study design (2) Blinded 

No residual  
CUS DVT 

at ~ 5 months No treatment 

6 months 

Rivaroxaban 

Placebo 

R 

12 months 

PE index event or  
CUS residual DVT  

at ~ 5 months 
Follow up 



Statistical considerations 

•  A sample size of 530 patients would provide: 
– estimates of VTE recurrence rates at 6 months to within +/- 4%  

assuming a VTE recurrence rate at 6 months of 10% 

– 300 patients for the second randomisation, assuming 70% eligible 
at 6 months and 80% agreed to participate 



SELECT-D: Trial progress 

•  First patient randomised in October 2013 
•  Changes to protocol based on DMC recommendations in June 2016 
� The second randomisation was closed to patients randomised into the trial 

after 31st  August 2016 due to low recruitment (n=92) 

� Sample size reduced from 530 to 400 patients (increased the width of the  
95% CI for VTE recurrence rate from 8% to 9%) 

� Patients with oesophageal and gastro-oesophageal cancer were excluded  
due to apparent imbalance in major bleeding rates compared to other  
tumour types 

� Final bleeding adjudication committee, 24th  November 2017 



Fig 1. CONSORT diagram, including enrollment and outcomes. VTE, venous thromboembolism. 
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SELECT-D: Recruitment 

•  Recruitment between October 2013 and December 2016 from 58 sites  
across the UK 

Allocated to dalteparin  
(n=203) 

Allocated to rivaroxaban  
(n=203) 

1105 ineligible 
285 not approached due to  
clinical and other reasons  
264 declined participation 

Screened 2060 patients 
  

406 patients randomized 
  



SELECT-D: Baseline characteristics 

Factor Dalteparin % 
(n=203) 

Rivaroxaban % 
(n=203) 

Age: years, median (range) 67 (34–87) 67 (22–87) 

Gender: male 48 54 

Stage of Cancer: 
- metastatic 

 
59 

 
59 

ECOG PS: 
- 0,1 
- 2 

 
76 
21 

 
72 
26 

Qualifying VTE: 
- symptomatic VTE 
-  incidental PE 

 
48 
52 

 
46 
54 



SELECT-D: Primary tumour type 

Dalteparin, % 
(n = 203) 

Rivaroxaban, % 
(n = 203) 

Colorectal 23 27 

Lung 12 11 

Breast 10 9 

Ovarian 9 5 

Pancreatic 5 9 

Lymphoma 6 5 

Oesophageal/gastro-oesophageal 9 5 

Prostate 3 6 

Bladder 2 5 

Other 21 18 



SELECT-D: VTE recurrence 

Dalteparin  

Rivaroxaban 
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Numbers at Risk: 
Dalteparin  203 
Rivaroxaban  203 

171 
174 

139 
149 

115 
134 

Dalteparin 
(n=203) 

Rivaroxaban 
(n=203) 

VTE recurrences within 6 months, n 
DVT or PE 
Other location 

18 
16 
2 

8 
6 
2 

6-month VTE recurrence rate, % (95% CI) 
6-month lower limb DVT or PE recurrence rate 

11% (7–16%) 4% (2–9%) 
9% (6-15%) 3% (1-7%) 

HR 0.43; 95% CI 0.19-0.99 



Recurrent VTE 
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SELECT-D: Bleeding - number of patients (%) 

Category Dalteparin  
(n=203) 

Rivaroxaban  
(n=203) 

Major* 6 (3%) 11 (5%) 

Clinically relevant non-major 6 (3%) 25 (12%) 

Total 12 (6%) 36 (17%) 

*1 fatal bleeding event in each arm 
Most major bleeding events were gastrointestinal bleeding;  no CNS bleeds  
Most CRNMBs were gastrointestinal or urological 



Bleeding Events 
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GI related MB 
-66% with D 
-55% with R 
 
 
 
 
  
 
 



SELECT-D: Overall survival 

Dalteparin Rivaroxaban 

6-months overall survival, % (95% CI) 70% (63–76%) 75% (69–81%) 

•  Overall 104 (26%) patients died 
•  92 (88%) died from progressive cancer 

•  2 (2%) fatal PEs 



SELECT-D: Conclusions 
•  Treating with rivaroxaban was associated with a relatively low 

recurrence rate but a higher bleeding rate compared with dalteparin 

• High  mortality 
•  overall survival at 6 months was 70% (95% CI, 63-76%) and 63% (95% CI, 

68-80%) on dalteparin and rivoraxban respectively  

 

LIMITATIONS 
•  Small #s 
•  Pilot design 
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BACKGROUND
Low-molecular-weight heparin is the standard treatment for cancer-associated ve-
nous thromboembolism. The role of treatment with direct oral anticoagulant agents 
is unclear.

METHODS
In this open-label, noninferiority trial, we randomly assigned patients with cancer 
who had acute symptomatic or incidental venous thromboembolism to receive either 
low-molecular-weight heparin for at least 5 days followed by oral edoxaban at a dose 
of 60 mg once daily (edoxaban group) or subcutaneous dalteparin at a dose of 200 IU 
per kilogram of body weight once daily for 1 month followed by dalteparin at a dose 
of 150 IU per kilogram once daily (dalteparin group). Treatment was given for at 
least 6 months and up to 12 months. The primary outcome was a composite of re-
current venous thromboembolism or major bleeding during the 12 months after 
randomization, regardless of treatment duration.

RESULTS
Of the 1050 patients who underwent randomization, 1046 were included in the modi-
fied intention-to-treat analysis. A primary-outcome event occurred in 67 of the 522 
patients (12.8%) in the edoxaban group as compared with 71 of the 524 patients 
(13.5%) in the dalteparin group (hazard ratio, 0.97; 95% confidence interval [CI], 
0.70 to 1.36; P = 0.006 for noninferiority; P = 0.87 for superiority). Recurrent venous 
thromboembolism occurred in 41 patients (7.9%) in the edoxaban group and in 59 
patients (11.3%) in the dalteparin group (difference in risk, −3.4 percentage points; 
95% CI, −7.0 to 0.2). Major bleeding occurred in 36 patients (6.9%) in the edoxaban 
group and in 21 patients (4.0%) in the dalteparin group (difference in risk, 2.9 per-
centage points; 95% CI, 0.1 to 5.6).

CONCLUSIONS
Oral edoxaban was noninferior to subcutaneous dalteparin with respect to the com-
posite outcome of recurrent venous thromboembolism or major bleeding. The rate 
of recurrent venous thromboembolism was lower but the rate of major bleeding was 
higher with edoxaban than with dalteparin. (Funded by Daiichi Sankyo; Hokusai 
VTE Cancer ClinicalTrials.gov number, NCT02073682.)
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Hokusai VTE – Cancer: Study Design  

•  Treatment for up to 12 months (at least 6 months; physician discretion for >6 months)  

•  Efficacy and safety data collected during the entire 12 month study period 

•  Independent blind adjudication of all suspected outcomes 

•  Severity of major bleeding at presentation also adjudicated   

Raskob et al. N Engl J Med 2017; doi: 10.1056/NEJMoa1711948.  



Hokusai VTE- Cancer: Study Design  
•  STRATIFICATION: Risk factors for bleeding included surgery within prior 2 

weeks, use of antiplatelet therapy, primary or metastatic brain cancer, 
regionally advanced or metastatic cancer, GI or urothelial cancer diagnosed 
within prior 6 months, or treatment with bevacizumab within prior 6 weeks 

 

•  Edoxaban: ≥5 days of therapeutic LMWH followed by 
•   60 mg daily 
•  30 mg/d if CrCl 30-50 ml/min, body weight ≤60 kg, or receiving P-gp inhibitors 

•  Dalteparin: 200 IU/kg SC daily for 30 days, then reduced to 150 IU/kg/d. 
•  capped at 18,000 IU per day.  
•  temporarily reduced if the platelet count declined to <100K. 



Hokusai-VTE Cancer: Exclusion criteria 
•  Treatment of VTE with thrombectomy, IVC filter 

placement, or fibrinolytic therapy 

•  Anticoagulation for ≥72 hours prior to randomization 

•  Therapeutic anticoagulation for a non-VTE indication 
prior to randomization 

•  Active bleeding or contraindication to study drug 

•  ECOG PS 3-4 at the time of randomization 
•  CrCl <30 mL/min 

•  History of HIT 

•  Acute hepatitis, chronic active hepatitis, liver cirrhosis 

•  AST/ALT >3×ULN and bilirubin >2×ULN in the absence of 
a clinical explanation 

•  Life expectancy <3 months 
 
•  Platelets <50K 

•  Uncontrolled hypertension 

•  Women of childbearing potential without proper 
contraceptive measures, and women who are pregnant 
or breastfeeding 

•  NSAID therapy anticipated during the study 

•  Aspirin >100 mg/d or dual antiplatelet therapy 
anticipated during the study 

•  Treatment with P-gp inhibitors (eg, ritonavir) 
anticipated during the study 

•  Systemic use of P-gp inhibitors (eg, ketoconazole) at 
the time of randomization; subsequent use permitted 



Patient characteristics and treatment duration  

Characteristic Edoxaban 
(N = 522) 

Dalteparin 
(N = 524) 

Age 64 +/- 11 64 +/- 12 

Male sex 277 (53%) 263 (50%) 

PE +/- DVT 328 (63%) 329 (63%) 

Symptomatic VTE 355 (68%) 351 (67%) 

Active cancer 513 (98%) 511 (98%) 

Metastatic disease 274 (53%) 280 (53%) 

Treatment duration 211 days 184 days 



Primary outcome: 
Time to first occurrence of recurrent VTE or major bleeding 
 
 

Raskob et al. N Engl J Med 2017; doi: 10.1056/NEJMoa1711948.  

13.5% 

12.8% 

HR 0.97 (0.7 – 1.36) 
P=0.006 



Time to recurrent VTE, major bleeding, survival 

Raskob et al. N Engl J Med 2017; doi: 10.1056/NEJMoa1711948.  

Recurrent VTE                        Major Bleeding                                   Event-free Survival 

HR 0.71 (0.48 – 1.06)                      HR 1.77 (1.03 – 3.04)                    HR 0.93 (0.77 – 1.11) 
         p = 0.09                                               p = 0.04                                             p = NS 

E 7.9% vs D 11.3% E 6.9% vs D 4.0% E 55.0% vs D 56.5% 



Major bleeding and severity 
Edoxaban  
(N = 522) 

Dalteparin 
(N = 524) 

Hazard Ratio 
(95% CI) 

Major bleeding 36 (6.9%) 21 (4.0%) 1.77 (1.03 – 3.04) 

 Fatal 0 2 

 ICH 2 4 

 Upper GI 17 3 

 Lower GI 3 3 

Severity of Bleeding 

 2 24 (67%) 8 (38%) 

 3 12 (33%) 12 (57%) 

 4 0 1 (5%) 

Raskob et al. N Engl J Med 2017; doi: 10.1056/NEJMoa1711948.  

55% of all 
MB are GI  28% of all 

MB are GI  



Hokusai-VTE Cancer: Conclusions 
•  Edoxaban noninferior to dalteparin for primary outcome of recurrent VTE or 

major bleeding 

•  Lower rate of recurrent VTE observed with edoxaban offset by similar increase in 
risk of major bleeding 

•  More upper GI bleeding with edoxaban, mainly in patients with GI cancer  

•  Survival free of recurrent VTE or major bleeding similar 

 

LIMITATIONS 

•  Open label 

•  Anticoagulation was stopped after 12 months (and after 6 months left to the 
discretion of treating physician) 

•  Findings in part may be due to better adherence to edoxaban 



Gastrointestinal  bleeding considerations with 
DOACs 
•  47% of all MB involved upper GI system for patients on edoxaban 

compared to 14% of patients on dalteparin 
•  Mostly upper GI tract and mostly in patients with esophageal or 

gastroesophageal tumours 
 

•  55% of all MB for patients on rivaroxaban related to GI tract  

• Most CRNB of patients on rivaroxaban seemed to be related to GI or 
GU tract 



Subgroup analyses – other high risk features 
of major bleeding?? 

• Uroepithelial cancer (13.2% E vs 0% D) 
• CrCl 30-50 ml/min (10.5% E vs. 2.9% D) 
•  Platelets 50,000-100,000/ml (12.5% E vs. 4.3% D) 
• Antiplatelet use (11.5% E vs 3.2 % D) 



Summary: DOACs and cancer associated VTE 

•  Based on trial data to date: 
•  DOACs non-inferior to LMWHs 
•  Edoxaban has the strongest evidence base 
 

•  Similar results seen in SELECT-D and HOKUSAI-VTE Cancer suggest  a DOAC 
class effect rather than a drug effect 

•  No data (or known on-going prospective studies) supporting the use of the 
direct thrombin inhibitor dabigatran for cancer associated thrombsois 

•   Ongoing trials with apixaban should clarify whether this DOAC is also 
effective in cancer associated thrombosis 



Clinical implications 

• DOACs (edoxaban > rivaroxaban) and LMWHs should be equally 
considered when contemplating anticoagulant therapy for acute VTE 
in a cancer patient 

• We no longer have a “one drug fits all” approach 

 
• MUST: Risk-benefit assessment at the start of anticoagulation and 

regularly throughout the duration of therapy to avoid major bleeding 
complications 

 



DOACs: several advantages 

• Oral 
•  Ease of use 
•  Effective 
• Better adherence  
• Cost 



Clinical implications 

•  LMWH should  be considered over DOACs for the initial management of 
cancer associated thrombosis in the context of: 

•  GI malignancy, GU malignancy 
•  Recent or prior GI bleed 
•  GI mucositis  
•  Significant GI surgery or malabsorption  
•  Thrombocytopenia (<100,000/ml) 
•  Renal impairment  (30-50 ml/min) 
•  Antiplatelet use 
•  Drug interactions with anti-cancer therapy 
 
**catheter associated thrombosis 
**thrombolysed PE/DVT 
 



Debate regarding treatment of VTE in cancer 
patients:  LMWH vs DOACs 

• CLOT trial is relatively old data 
• CATCH trial did not reach statistical significance 

LMWH superior to 
VKA 

• BUT, cancer subgroup analyses of DOAC vs VKA studies show 
similar efficacy and bleeding in cancer patients 

• Over  1100 cancer patients included in subgroup meta-analyses 

2 RCT comparing DOAC 
vs LMWH 

• Real world data suggest that less than 50% of patients persist with 
LMWH at 3 months (US data) 

Guidelines 
recommend LMWH 

monotherapy 



Debate regarding treatment of VTE in cancer 
patients:  LMWH vs DOACs 

• CLOT trial is relatively old data 
• CATCH trial did not reach statistical significance 

LMWH superior 
to VKA 

• BUT, cancer subgroup analyses of DOAC vs VKA studies show 
similar efficacy and bleeding in cancer patients 

• Over  1100 cancer patients included in subgroup meta-analyses 

2 RCT comparing 
DOAC vs LMWH 

• Real world data suggest that less than 50% of patients persist 
with LMWH at 3 months (US data) 

Guidelines will reflect 
the latest data 
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