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MTEV associée au cancer
• dalteparine 1 inj/j
• 200 UI/kg/j  X 5 sem. 
• puis 150 UI/kg/j vs AVK
• 6 mois

Lee (CLOT Investigators) N Engl J Med 2003; 349: 146-53



Posh F. et al. Thromb Res 2015;136: 582-89.

HBPM vs AVK : efficacité

Dalteparine

Tinzaparine

Tinzaparine

Enoxaparine

Enoxaparine

Tinzaparine



Posh F. et al. Thromb Res 2015;136: 582-89.

HBPM vs AVK : hémorragies majeures



Traitement de la MTEV chez les patients atteints de 
cancer: les 6 premiers mois  
• Il est recommandé de traiter les malades atteints de cancer 

actif et d’une thrombose veineuse proximale ou d’une embolie 
pulmonaire par une héparine de bas poids moléculaire sans 
relais par AVK pendant les six premiers mois de traitement. 
(Grade 1+).

• AMM pour traitement au long cours:
Þ Dalteparine (Fragmine®): 1er mois : 200 UI AntiXa/kg, 1 inj/j

2ème-6ème mois: 150 UI AntiXa/kg, 1 inj/j
ÞTinzaparine (Innohep®): 175 UI/kg, 1 inj/j.
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*For patients with CrCl 30–49 ml/min dosing recommendations as in rivaroxaban SmPC; #The second randomization phase for extended treatment of VTE from 6 to 12 months for 
patients with PE as an index event or patients with Residual DVT at 5 month assessment was closed due to low recruitment. Sample size reduced from 530 to 400 patients for main 
trial comparison (95% CI for VTE recurrence +/-4.5%)

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: Phase III Pilot Study Comparing 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

J Clin Oncol 2018;36: 2017-23



J Clin Oncol 2018;36: 2017-23

HR 0.43; 95% CI 0.19-0.99 HR 1.83; 95% CI 0.68-4.96 



Hokusai-VTE-Cancer: Study Design

Rationale: To assess the efficacy and safety of edoxaban (after ≥5 days of LMWH) versus dalteparin for the 
treatment of VTE in patients with cancer*1–3

Edoxaban
60 mg od‡ 

*Cancer must be other than basal-cell or squamous cell carcinoma of the skin, be active or diagnosed within 2 years prior to randomization and objectively confirmed. Active cancer was defined as any 
of the following: diagnosis of cancer within the past 6 months; recurrent, regionally advanced or metastatic disease; currently receiving treatment or having received any treatment for cancer during the 
6 months prior to randomization; or a haematological malignancy not in complete remission; #symptomatic or incidental VTE; ‡dose adjustment to 30 mg od in patients with a body weight ≤60 kg or CrCl 
30–50ml/min, or concomitant use of P-glycoprotein inhibitors

Study population: 
Patients with cancer* 

and acute symptomatic or 
incidental VTE#

Short design: Multinational, prospective, randomized, open-
label, blinded endpoint (PROBE), non-inferiority trial

N=10503

12 months

Dalteparin
150 IU/kg

R

1 monthDay 0

Day ≥5

LMWH

Dalteparin
200 IU/kg

1:1

NEJM 2018. 378(7):615-624.

Primary Outcome: 
Recurrent VTE or major bleeding



Raskob, GE. et al.  N Engl J Med 2018; 378:615-624*p=0.006 for non inferiority, p= 0.87 for superiority

HR 0.97; 95% CI 0.70-1.36*

AOD vs HBPM in cancer: HOKUSAI Study: 
critère combiné



Raskob, GE. et al.  N Engl J Med 2018; 378:615-624

HR 0.71; 95% CI 0.48-1.06. p=0.09

AOD vs HBPM in cancer: HOKUSAI Study: 
Récidive de MVTE



Raskob, GE. et al.  N Engl J Med 2018; 378:615-624

HR 1.77; 95% CI:1.03–3.04 p=0.04

AOD vs HBPM in cancer: HOKUSAI Study: 
Saignements majeurs



Apixaban Apixaban

10 mg bid 5 mg bid

Dalteparin Dalteparin 

200 IU/kg od              150 IU/kg od

Objectively 
confirmed acute 

proximal DVT 
and/or PE
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6 monthsDay 1 Day 7 Day 30

30 days 
observation 

period

<72 hrs

• Aim: To assess whether oral apixaban was non-inferior to subcutaneous dalteparin for the treatment of 
proximal DVT and/or PE in patients with cancer

• Design: Randomized, open-label, PROBE, non-inferiority study

R

Agnelli G et al. Caravaggio Study
NEJM 2020. DOI: 10.1056/NEJMoa1915103



Agnelli G et al. Caravaggio Study
NEJM 2020. DOI: 10.1056/NEJMoa1915103

HR 0.63; 95% CI 0.37-1.07 
P<0.001 for non inferiority

HR 0.82; 95% CI 0.4-1.69 
P=0.60

p for superiority= 0.09
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Abstract
Background: Low-molecular-weight heparin is the guideline-endorsed treatment for 
cancer-associated venous thromboembolism (VTE). While apixaban is approved for 
the treatment of acute VTE, limited data support its use in cancer patients.
Objectives: The primary outcome was major bleeding. Secondary outcomes included VTE 
recurrence and a composite of major plus clinically relevant non-major bleeding (CRNMB).
Patients/Methods: Patients with cancer-associated VTE were randomly assigned to 
receive either apixaban 10 mg twice daily for seven days followed by 5 mg twice daily 
for six months or subcutaneous dalteparin (200 IU/kg for one month followed by 
150 IU/kg once daily).
Results: Of 300 patients randomized, 287 were included in the primary analysis. 
Metastatic disease was present in 66% of subjects; 74% were receiving concurrent 
chemotherapy. Major bleeding occurred in 0% of 145 patients receiving apixaban, 

J Thromb Haemost. 2020;18:411–421. 
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also were significantly higher for dalteparin subjects. Measures of 
confidence, that the anticoagulant would protect the individual's 
health, favored dalteparin at month 1. Overall satisfaction with 
their anticoagulant favored the apixaban arm. Bruising, reported 
on a Likert scale (0-10), also favored apixaban at all time intervals 
(P < .002).

During the trial, there were patients in both arms who refused 
further treatment (Figure 1). More patients randomized to dalteparin 

stopped therapy relative to the apixaban arm (22 vs. 6; P = .0012; 
Table S4, Figure S1).

4  | DISCUSSION

The CLOT trial remains the milestone of cancer-associated VTE ther-
apy, against which contemporary trials have been compared.6 There 

F I G U R E  2   Major bleeding and venous thromboembolism recurrence. Panel A, The primary outcome was major bleeding. Panel B, The 
secondary efficacy outcome was the cumulative incidence of recurrent venous thrombosis. The inset of both panels shows the same data on 
an enlarged y axis
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Saignement majeur:
• Apixaban: 0%
• Dalteparine: 1,4%

P = .138 

Récidive MVTE:
• Apixaban: 0,7%
• Dalteparine: 6,3%
R 0.099, 95% CI, 0.013-0.780, P = .0281



AOD et thrombose chez le patient ayant un cancer

• Méta-analyse:  AOD vs Dalteparine
• DiminuHon du risque de récidive MVTE sous AOD (HR : 0,63 ; IC 95 % : 

0,51-0,79) 

• augmentaHon non significaHve des hémorragies majeures (HR : 1,31 ; IC 
95 % : 0,78-2,18) 

• AugmentaHon significaHve des hémorragies non majeures cliniquement 
conséquentes (HR :1,60 ; IC 95 % : 1,13-2,26). 

• Pour mémoire: l’absence d’évaluaHon en double insu consHtue la 
principale limite méthodologique de ces essais 

https://doi.org/10.1038/s41598-020-75863-3



Kraaijpoel N et al. Thromb Haemost. 2018;118(8):1439-1449 

Hokusai VTE cancer study: Edoxaban vs Dalteparin



Hokusai VTE cancer study : Edoxaban vs Dalteparin

Kraaijpoel N et al. Thromb Haemost. 2018;118(1):174-181. 



Kraaijpoel et al. Thromb Haemost 2018;118:1439–1449.

Most major bleeding events in both groups required
hospitalization or admission to the intensive care unit.
However, the majority could be managed with standard
measures. In fact, 29 of 32 patients (91.6%) in the edox-
aban group and 11 of 16 patients (68.8%) in the dalteparin
group were adjudicated as having a non-severe clinical
course of their major bleeding event (categories 1 and 2
combined; ►Table 3), although more patients receiving
edoxaban required red blood cell transfusion. There is a
possibility that the observed difference in transfusions
may have been influenced by the open-label nature of the
study. This may have impacted some physicians’ decisions

about red blood cell transfusions as they might have had a
lower threshold to transfuse red blood cells in patients
taking the experimental medication. Furthermore,
approximately 70% of patients with a major bleeding
event in both groups had no or only temporary interrup-
tion of their study medication, and cancer treatment
could be continued without interruption in the majority
of patients. Therefore, the clinical impact of major bleed-
ing events was comparable with both treatment regimens.
A similar pattern, although in absolute terms much
lower, was seen for clinically relevant non-major bleeding
events.

Fig. 1 Cumulative event rates of major bleeding in gastrointestinal cancer and non-gastrointestinal cancer. Shown are cumulative event rates
for major bleeding with edoxaban and dalteparin in patients with gastrointestinal cancer (A) and non-gastrointestinal cancer (B).

Thrombosis and Haemostasis Vol. 118 No. 8/2018

Bleeding in Cancer-Related Venous Thromboembolism Kraaijpoel et al.1446
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Major bleeding, n (%)

Apixaban
(N=576)

Dalteparin
(N=579)

22 (3.8) 23 (4.0)
Fatal† 0 2
Abdominal 1 0
Intracranial 0 2
Intraspinal 0 1
Pericardial 1 0
Intra-articular 0 1
Retroperitoneal 0 1
Cutaneous 1 1
Genito-urinary 4 1
Lung 1 1
Muscle 0 2
Upper airways 1 2

Gastrointestinal 11 10
Upper 5 6
Lower 6 4

Undetermined site 2 2

The Caravaggio study: sites of Major Bleeding
Apixaban vs Dalteparin

Agnelli G. et al, N Engl J med, 2020 ; 382(17) : 1599-1607.



Ageno et al 2020 DOI https://doi.org/ 10.1055/s-0040-1720975. 

Caravagio Study: major bleedings Apixaban vs Dalteparin

Table 1 Baseline characteristics of overall study patients and those with major bleedings

Variable Apixaban Dalteparin

N¼ 576 MB¼ 22 N¼ 579 MB¼ 23

Age (y), mean (SD) 67.2 (11.3) 69.5 (8.6) 67.2 (10.9) 65.7 (8.2)

Male gender, n (%) 292 (50.7) 12 (54.5) 276 (47.7) 13 (56.5)

Weight (kg), mean (SD) 75.7 (16.1) 73.7 (13.4) 76.1 (16.7) 72.4 (14.2)

Concomitant antiplatelet therapy, n (%) 68 (11.8) 5 (22.7) 74 (12.8) 0

Concomitant potent P-glycoprotein inhibitor, n (%) 34 (5.9) 2 (9.1) 45 (7.8) 2 (8.7)

Creatinine clearance< 50 mL/min, n (%) 47 (8.2) 3 (13.6) 59 (10.3) 3 (13.0)

Platelet count< 100,000/µL, n (%) 21 (3.6) 1 (4.5) 22 (3.8) 0

Qualifying diagnosis of VTE, n (%)

DVT 272 (47.2) 7 (31.8) 245 (42.3) 8 (34.8)

PE 258 (44.8) 15 (68.2) 287 (49.6) 13 (56.5)

PE and DVT 46 (8.0) 0 47 (8.1) 2 (8.7)

ECOG performance status score, n (%)

0 186 (32.3) 4 (18.2) 170 (29.4) 6 (26.1)

1 281 (48.8) 8 (36.4) 277 (47.8) 12 (52.2)

" 2 109 (18.9) 10 (45.5) 132 (22.8) 5 (21.7)

Surgery within 2 weeks prior randomization, n (%) 13 (2.3) 0 7 (1.2) 0

Solid cancer, n (%)

Colorectal 121 (21.0) 5 (22.7) 113 (19.5) 6 (26.1)

Resected 33 0 29 0

Nonresected 88 5 84 6

Lung 105 (18.2) 4 (18.2) 95 (16.4) 3 (13.0)

Genitourinary 66 (11.5) 4 (18.2) 73 (12.6) 6 (26.1)

Breast 79 (13.7) 2 (9.1) 76 (13.1) 2 (8.7)

Pancreatic or hepatobiliary 44 (7.6) 2 (9.1) 43 (7.4) 0

Gynecological 60 (10.4) 2 (9.1) 59 (10.2) 2 (8.7)

Upper gastrointestinal 23 (4.0) 2 (9.1) 31 (5.4) 3 (13.0)

Resected 5 0 2 0

Nonresected 18 2 29 3

Head and neck 14 (2.4) 1 (4.5) 8 (1.4) 1 (4.3)

Bone/soft tissue 11 (1.9) 0 7 (1.2) 0

Skin melanoma 4 (0.7) 0 7 (1.2) 0

Other 16 (2.8) 0 15 (2.6) 0

Hematological malignancy, n (%) 33 (5.7) 0 52 (9.0) 0

Bleeding risk factors, n (%)a

0 127 (22.0) 0 115 (19.9) 3 (13.0)

1 327 (56.8) 16 (72.7) 339 (58.5) 14 (60.9)

2 109 (18.9) 4 (18.2) 117 (20.2) 6 (26.1)

3 12 (2.1) 2 (9.1) 8 (1.4) 0

4 1 (0.2) 0 0 0

Abbreviations: DVT, deep vein thrombosis; ECOG, Eastern Cooperative Oncology Group; MB, major bleeding; PE, pulmonary embolism; SD, standard
deviation; VTE, venous thromboembolism.
aThe following bleeding risk factors were considered:
• Surgery within the 2 weeks prior randomization.
• Use of concomitant antiplatelet therapy.
• Regionally advanced or metastatic cancer.
• Diagnosis of gastrointestinal cancer within 6 months prior to randomization.
• Use of Bevacizumab within 6 weeks prior to randomization.

Thrombosis and Haemostasis

Bleeding with Apixaban and Dalteparin in Patients with Cancer-Associated VTE Ageno et al.
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Caravagio Study: major bleedings Apixaban vs Dalteparin
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Concomitant potent P-glycoprotein inhibitor, n (%) 34 (5.9) 2 (9.1) 45 (7.8) 2 (8.7)

Creatinine clearance< 50 mL/min, n (%) 47 (8.2) 3 (13.6) 59 (10.3) 3 (13.0)

Platelet count< 100,000/µL, n (%) 21 (3.6) 1 (4.5) 22 (3.8) 0

Qualifying diagnosis of VTE, n (%)

DVT 272 (47.2) 7 (31.8) 245 (42.3) 8 (34.8)

PE 258 (44.8) 15 (68.2) 287 (49.6) 13 (56.5)

PE and DVT 46 (8.0) 0 47 (8.1) 2 (8.7)

ECOG performance status score, n (%)

0 186 (32.3) 4 (18.2) 170 (29.4) 6 (26.1)

1 281 (48.8) 8 (36.4) 277 (47.8) 12 (52.2)

" 2 109 (18.9) 10 (45.5) 132 (22.8) 5 (21.7)

Surgery within 2 weeks prior randomization, n (%) 13 (2.3) 0 7 (1.2) 0

Solid cancer, n (%)

Colorectal 121 (21.0) 5 (22.7) 113 (19.5) 6 (26.1)

Resected 33 0 29 0

Nonresected 88 5 84 6

Lung 105 (18.2) 4 (18.2) 95 (16.4) 3 (13.0)

Genitourinary 66 (11.5) 4 (18.2) 73 (12.6) 6 (26.1)

Breast 79 (13.7) 2 (9.1) 76 (13.1) 2 (8.7)

Pancreatic or hepatobiliary 44 (7.6) 2 (9.1) 43 (7.4) 0

Gynecological 60 (10.4) 2 (9.1) 59 (10.2) 2 (8.7)

Upper gastrointestinal 23 (4.0) 2 (9.1) 31 (5.4) 3 (13.0)

Resected 5 0 2 0

Nonresected 18 2 29 3

Head and neck 14 (2.4) 1 (4.5) 8 (1.4) 1 (4.3)

Bone/soft tissue 11 (1.9) 0 7 (1.2) 0

Skin melanoma 4 (0.7) 0 7 (1.2) 0

Other 16 (2.8) 0 15 (2.6) 0

Hematological malignancy, n (%) 33 (5.7) 0 52 (9.0) 0

Bleeding risk factors, n (%)a

0 127 (22.0) 0 115 (19.9) 3 (13.0)

1 327 (56.8) 16 (72.7) 339 (58.5) 14 (60.9)

2 109 (18.9) 4 (18.2) 117 (20.2) 6 (26.1)

3 12 (2.1) 2 (9.1) 8 (1.4) 0

4 1 (0.2) 0 0 0

Abbreviations: DVT, deep vein thrombosis; ECOG, Eastern Cooperative Oncology Group; MB, major bleeding; PE, pulmonary embolism; SD, standard
deviation; VTE, venous thromboembolism.
aThe following bleeding risk factors were considered:
• Surgery within the 2 weeks prior randomization.
• Use of concomitant antiplatelet therapy.
• Regionally advanced or metastatic cancer.
• Diagnosis of gastrointestinal cancer within 6 months prior to randomization.
• Use of Bevacizumab within 6 weeks prior to randomization.
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Table 1 Baseline characteristics of overall study patients and those with major bleedings

Variable Apixaban Dalteparin

N¼ 576 MB¼ 22 N¼ 579 MB¼ 23

Age (y), mean (SD) 67.2 (11.3) 69.5 (8.6) 67.2 (10.9) 65.7 (8.2)

Male gender, n (%) 292 (50.7) 12 (54.5) 276 (47.7) 13 (56.5)

Weight (kg), mean (SD) 75.7 (16.1) 73.7 (13.4) 76.1 (16.7) 72.4 (14.2)

Concomitant antiplatelet therapy, n (%) 68 (11.8) 5 (22.7) 74 (12.8) 0

Concomitant potent P-glycoprotein inhibitor, n (%) 34 (5.9) 2 (9.1) 45 (7.8) 2 (8.7)

Creatinine clearance< 50 mL/min, n (%) 47 (8.2) 3 (13.6) 59 (10.3) 3 (13.0)

Platelet count< 100,000/µL, n (%) 21 (3.6) 1 (4.5) 22 (3.8) 0

Qualifying diagnosis of VTE, n (%)

DVT 272 (47.2) 7 (31.8) 245 (42.3) 8 (34.8)

PE 258 (44.8) 15 (68.2) 287 (49.6) 13 (56.5)

PE and DVT 46 (8.0) 0 47 (8.1) 2 (8.7)

ECOG performance status score, n (%)

0 186 (32.3) 4 (18.2) 170 (29.4) 6 (26.1)

1 281 (48.8) 8 (36.4) 277 (47.8) 12 (52.2)

" 2 109 (18.9) 10 (45.5) 132 (22.8) 5 (21.7)

Surgery within 2 weeks prior randomization, n (%) 13 (2.3) 0 7 (1.2) 0

Solid cancer, n (%)

Colorectal 121 (21.0) 5 (22.7) 113 (19.5) 6 (26.1)

Resected 33 0 29 0

Nonresected 88 5 84 6

Lung 105 (18.2) 4 (18.2) 95 (16.4) 3 (13.0)

Genitourinary 66 (11.5) 4 (18.2) 73 (12.6) 6 (26.1)

Breast 79 (13.7) 2 (9.1) 76 (13.1) 2 (8.7)

Pancreatic or hepatobiliary 44 (7.6) 2 (9.1) 43 (7.4) 0

Gynecological 60 (10.4) 2 (9.1) 59 (10.2) 2 (8.7)

Upper gastrointestinal 23 (4.0) 2 (9.1) 31 (5.4) 3 (13.0)

Resected 5 0 2 0

Nonresected 18 2 29 3

Head and neck 14 (2.4) 1 (4.5) 8 (1.4) 1 (4.3)

Bone/soft tissue 11 (1.9) 0 7 (1.2) 0

Skin melanoma 4 (0.7) 0 7 (1.2) 0

Other 16 (2.8) 0 15 (2.6) 0

Hematological malignancy, n (%) 33 (5.7) 0 52 (9.0) 0

Bleeding risk factors, n (%)a

0 127 (22.0) 0 115 (19.9) 3 (13.0)

1 327 (56.8) 16 (72.7) 339 (58.5) 14 (60.9)

2 109 (18.9) 4 (18.2) 117 (20.2) 6 (26.1)

3 12 (2.1) 2 (9.1) 8 (1.4) 0

4 1 (0.2) 0 0 0

Abbreviations: DVT, deep vein thrombosis; ECOG, Eastern Cooperative Oncology Group; MB, major bleeding; PE, pulmonary embolism; SD, standard
deviation; VTE, venous thromboembolism.
aThe following bleeding risk factors were considered:
• Surgery within the 2 weeks prior randomization.
• Use of concomitant antiplatelet therapy.
• Regionally advanced or metastatic cancer.
• Diagnosis of gastrointestinal cancer within 6 months prior to randomization.
• Use of Bevacizumab within 6 weeks prior to randomization.

Thrombosis and Haemostasis

Bleeding with Apixaban and Dalteparin in Patients with Cancer-Associated VTE Ageno et al.

Do
wn

lo
ad

ed
 b

y:
 P

hi
lip

pe
 G

ira
rd

. C
op

yr
ig

ht
ed

 m
at

er
ia

l.



AOD et thrombose chez le patient ayant un cancer
• Efficacité (récidive de MVTE): AOD au moins aussi efficaces que HBPM 

(Dalteparine).

• Hémorragies majeures: risque des AOD comparable ou supérieur à celui de 
l’HBPM,

• semble dépendre de l’AOD uHlisé, 

• de la localisaHon de la tumeur (au moins pour certains d’entre eux) 

• la plupart digesHves, surtout en cas de cancer digesHf (œsogastrique ou 
colorectal) non réséqué (Caravaggio, Hokusai)

• Saignements majeurs semblent aussi fréquents sous apixaban que sous 
daltéparine. 



Traitement de la MTEV chez les patients atteints de 
cancer: les 6 premiers mois  

Revue des Maladies Respiratoires 2021; 38: 427-437

Il est recommandé:
• HBPM sans relais AVK (Grade 1 +)
• Ou Apixaban (Grade 1+) 

En alternative sauf cancer digestif ou uro-génital, il est 
suggéré:
• Edoxaban (Grade 2+)
• Ou Rivaroxaban (Grade 2+)



Traitement de la MTEV chez les patients atteints de 
cancer: les 6 premiers mois  

Revue des Maladies Respiratoires 2021; 38: 427-437

Il est recommandé:
• HBPM sans relais AVK (Grade 1 +)
• Ou Apixaban (Grade 1+) 

En alternative sauf cancer digestif ou uro-génital, il est 
suggéré:
• Edoxaban (Grade 2+)
• Ou Rivaroxaban (Grade 2+)
Durée: tant que le cancer est actif



JCO 09-2019

- RecommendaPon 4.1. 
IniPal anPcoagulaPon may involve LMWH, UFH, fondaparinux, or 
rivaroxaban. 

(Type: evidence based; Evidence quality: high; Strength of recommenda_on: strong).



JCO 09-2019

- Recommendation 4.1. 
Initial anticoagulation may involve LMWH, UFH, fondaparinux, or 
rivaroxaban. 

(Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

+ apixaban?



JCO 09-2019

- Recommendation 4.2. 
For long-term anticoagulation, LMWH, edoxaban, or rivaroxaban for at least 6 
months… 

(Type: evidence based; Evidence quality: high; Strength of recommendation: strong).



JCO 09-2019

- Recommendation 4.2. 
For long-term anticoagulation, LMWH, edoxaban, or rivaroxaban for at least 6 
months… 

(Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

+ apixaban?



JCO 09-2019

- Recommendation 4.2. 
For long-term anticoagulation, LMWH, edoxaban, or rivaroxaban for at least 6 
months… 
VKAs are inferior but may be used if LMWH or direct oral anticoagulants 
(DOACs) are not accessible. 
There is an increase in major bleeding risk with DOACs, particularly observed 
in GI and potentially genitourinary malignancies …..
Drug-drug interaction should be checked prior to using a DOAC 

(Type: evidence based; Evidence quality: high; Strength of recommendation: strong).



Anticoagulant oral: interactions médicamenteuses potentielles

• Tous les AOD sont des substrats de la PgP

• Certains interfèrent avec le cytochrome CYP 3A4

• Tous les médicaments anticancéreux peuvent interférer sur l’absorption des anticoagulants

• Chimiothérapie, thérapies ciblées…..

Evaluation complète des associations
Attention aux médecines complémentaires
Evaluation et avis pharmacie



R: rivaroxaban
A: apixaban
E: edoxaban
D: dabigatran

Bellesoeur A et al. Crit Rev Oncol Hematol. 
2018;129:102-112



• Oui: recommandés en 1ère intention, à côté des HBPM pour traiter la 
MTEV associée au cancer (SPLF, ASCO)

• Mais: 
• Apixaban plutôt que Rivaroxaban et Edoxaban (SPLF)

• Attention en cas de cancer digestif non réséqué (rivaroxaban et edoxaban)

• Se poser la question de l’interaction médicamenteuse avec le traitement du 
cancer

• Le choix de l’AOD n’est jamais une urgence: dans le doute débuter par HBPM.
• Intérêt des HBPM dans les chimiothérapies à fort risque de thrombopénie

• A suivre: évaluation en cours des AOD à demi-dose dans la MTEV 
associée au cancer après les 6 premiers mois de traitement

MTEV associée au cancer: AOD oui ou non?



Septembre 2019

Février 2019-21

Aout 2019

[SFAR] [SFC] [SFH] [GEHT]
[SNFMI] [SFMN] [SFMU]

[SFMV] [SFPT] [SFR]
Et réseau labélisé F-CRIN INNOVTE

Sanchez et coll., Rev Mal Resp 2019, 36:249-83
et Rev Mal Resp 2021 (MAJ MTEV et Cancer)

Key et al., J Clin Oncol 2019, 
doi: 10.1200/JCO.19.01461

Konstantinides, Meyer, et al. Eur Heart J 2019, 
doi:10.1093/eurheartj/ehz405

1 Société Française d’Anesthésie et de Réanimation 
2 Société Française de Cardiologie 
3 Société Française d’hématologie
4 Groupe d'Etude sur l'Hémostase de la Thrombose 
5 Société Nationale de Médecine Interne 
6 Société Française de Médecine Nucléaire et Imagerie Moléculaire. 
7 Société Française de Médecine d’Urgence 
8 Société Française de Médecine Vasculaire 
9 Société Française de Pharmacologie et de Thérapeutique. 
10 Société Française de Radiologie 

et ACCP, NCCN, ASH, ISTH, ESA…

MTEV: Recommandations ou Référentiels Récents
2019-2021…

Juillet 2021
https://www.afsos.org/

CLINICAL GUIDELINES

American Society of Hematology 2021 guidelines for management of
venous thromboembolism: prevention and treatment in patients
with cancer

Gary H. Lyman,1,2,* Marc Carrier,3,* Cihan Ay,4 Marcello Di Nisio,5 Lisa K. Hicks,6 Alok A. Khorana,7 Andrew D. Leavitt,8,9

Agnes Y. Y. Lee,10,11 Fergus Macbeth,12 Rebecca L. Morgan,13 Simon Noble,14 Elizabeth A. Sexton,15 David Stenehjem,16

Wojtek Wiercioch,13 Lara A. Kahale,17,† and Pablo Alonso-Coello18,†

1Division of Public Health Sciences, Fred Hutchinson Cancer Research Center, Seattle, WA; 2Department of Medicine, University of Washington School of
Medicine, Seattle, WA; 3Department of Medicine, Ottawa Hospital Research Institute at the University of Ottawa, Ottawa, ON, Canada; 4Clinical Division of
Haematology and Haemostaseology, Department of Medicine I, Comprehensive Cancer Center Vienna, Medical University of Vienna, Vienna, Austria;
5Department of Medicine and Aging Sciences, University G. D’Annunzio, Chieti, Italy; 6Division of Hematology/Oncology, Department of Medicine, St. Michael’s
Hospital, University of Toronto, Toronto, ON, Canada; 7Cleveland Clinic and Case Comprehensive Cancer Center, Cleveland, OH; 8Department of Laboratory
Medicine and 9Division of Hematology/Oncology, Department of Medicine, University of California San Francisco, San Francisco, CA; 10Division of Hematology,
Department of Medicine, Faculty of Medicine, University of British Columbia, Vancouver, BC, Canada; 11Division of Medical Oncology, BC Cancer, Vancouver site,
Provincial Health Services Authority, Vancouver, BC, Canada; 12Bristol, United Kingdom; 13Department of Health Research Methods, Evidence, and Impact,
McMaster University, Hamilton, ON, Canada; 14Division of Population Medicine, Cardiff University School of Medicine, Cardiff, United Kingdom; 15Salt Lake City, UT;
16College of Pharmacy, University of Minnesota, Duluth, MN; 17American University of Beirut (AUB) Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) Center, American University of Beirut, Beirut, Lebanon; and 18Cochrane Iberoamérica, Biomedical Research Institute Sant Pau–CIBERESP,
Barcelona, Spain

Background: Venous thromboembolism (VTE) is a common complication among patients
with cancer. Patients with cancer and VTE are at a markedly increased risk for morbidity and
mortality.

Objective: These evidence-based guidelines of the American Society of Hematology (ASH) are
intended to support patients, clinicians, and other health care professionals in their decisions about the
prevention and treatment of VTE in patients with cancer.

Methods: ASH formed a multidisciplinary guideline panel balanced to minimize potential
bias from conflicts of interest. The guideline development process was supported by up-
dated or new systematic evidence reviews. The Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach was used to assess evidence and make
recommendations.

Results: Recommendations address mechanical and pharmacological prophylaxis in hospitalized
medical patients with cancer, those undergoing a surgical procedure, and ambulatory patients
receiving cancer chemotherapy. The recommendations also address the use of anticoagulation
for the initial, short-term, and long-term treatment of VTE in patients with cancer.

Conclusions: Strong recommendations include not using thromboprophylaxis in ambulatory patients
receiving cancer chemotherapy at low risk of VTE and to use low-molecular-weight heparin (LMWH) for
initial treatment of VTE in patients with cancer. Conditional recommendations include using
thromboprophylaxis in hospitalized medical patients with cancer, LMWH or fondaparinux for surgical
patients with cancer, LMWH or direct oral anticoagulants (DOAC) in ambulatory patients with cancer
receiving systemic therapy at high risk of VTE and LMWH or DOAC for initial treatment of VTE, DOAC
for the short-term treatment of VTE, and LMWH or DOAC for the long-term treatment of VTE in patients
with cancer.

Submitted 25 September 2020; accepted 29 October 2020; published online 11
February 2021. DOI 10.1182/bloodadvances.2020003442.
*G.H.L. and M.C. are joint first authors.
†L.A.K. and P.A.-C. are joint last authors.

The full-text version of this article contains a data supplement.
© 2021 by The American Society of Hematology
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• R227 - Quand le traitement anticoagulant est poursuivi au-delà du 6e mois, il est 
suggéré :

• de poursuivre l’HBPM quand un traitement par chimiothérapie est poursuivi et 
que le traitement par HBPM est bien toléré, efficace et bien accepté par le patient 
(Grade 2+),

• de remplacer l’HBPM par un anticoagulant oral (AVK ou AOD) quand le traitement 
par HBPM est mal accepté ou mal toléré par le patient (notamment en raison des 
hématomes aux points de ponction) ou quand le traitement anti-tumoral ne 
comporte pas de chimiothérapie (hormonothérapie, thérapie ciblée), (Grade 2+).

MTEV et cancer: Quel traitement après 6 mois RMR 2019



• Diagnostiquée à l’occasion d’un scanner (staging – suivi) 
• Fréquence : 4 – 6%
• Méta-analyse (6000 pts K): 3.1% 
• Pronostic identique voire moins bon que les EP symptomatiques
• 2 études rétrospectives: augmentation de la mortalité si non traitée

Lee et al Blood 2013
Dentali et al Thromb Res 2010

EP asymptomatiques: découverte fortuite



Etude de cohorte multicentrique prospective observationnelle:
• 695 patients ayant un cancer actif (675 traités par HBPM >> AOD) 
• EP découverte fortuitement 

Traiter les EP asymptomatiques?

Kraaijpoel N, et al. 
J Clin Oncol

2019;37:1713-20. 

period (n = 69; 37%), resolution of the index incidental PE
on imaging (n = 40; 21%), or bleeding (n = 26; 14%).

Recurrent VTE

Recurrent VTE was diagnosed in 41 patients (5.9%),
including eight fatal events, which corresponds to a
12-month cumulative incidence of 6.0% (95% CI, 4.4% to
8.1%). Thirty-two recurrent VTE events (78%) occurred
during the on-treatment period. The 12-month cumulative
incidence of on-treatment recurrent VTE was 4.9% (95%
CI, 3.4% to 6.8%). The types and time course of recurrent
VTE events are listed in Table 3 and Appendix Figure A1

(online only). Recurrent VTE was symptomatic in 53% of
patients and incidentally detected in 47% of patients.

Recurrent VTE occurred in four of 63 patients with sub-
segmental PE (12-month cumulative incidence, 6.4%;
95% CI, 2.0% to 14%) and in 37 of 623 of those with more
proximal PE (12-month cumulative incidence, 6.0%; 95%
CI, 4.3% to 8.2%; crude SHR, 1.1; 95% CI, 0.37 to 2.9;
P = .93; Fig 1). Recurrent VTE events in patients with
subsegmental PE were symptomatic PE (n = 1), incidental
PE (n = 1), symptomatic DVT (n = 1), and death for which
PE could not be ruled out (n = 1). All events occurred
during the on-treatment period; three patients received
therapeutic-dose low-molecular-weight heparin and one

TABLE 2. Long-Term Treatment Regimens of Patients With Incidental
PE
Treatment Regimen Value

Total No. of patients 695

No anticoagulant treatment, No. (%)* 20 (2.9)

Inferior vena cava filter, No. (%) 8 (1.2)

Anticoagulant treatment n = 675

Median treatment duration, days (IQR)† 216 (136-360)

Anticoagulant treatment type, No. (%)

Low-molecular-weight heparin 600 (89)

Therapeutic dose 437 (73)

Intermediate dose 84 (14)

Prophylactic dose 14 (2.3)

Unknown 65 (11)

Direct oral anticoagulant 36 (5.3)

Vitamin K antagonist 16 (2.4)

Fondaparinux 11 (1.6)

Unfractionated heparin 9 (1.3)

Aspirin 3 (0.4)

Treatment of patients with subsegmental PE n = 63

No anticoagulant treatment, No. (%) 7 (11)

Anticoagulant treatment, No. (%) 56 (89)

Therapeutic dose‡ 47 (84)

Prophylactic/intermediate dose‡ 7 (13)

Unknown 2 (3.6)

Abbreviations: IQR, interquartile range; PE, pulmonary embolism.
*Reported reasons for withholding anticoagulant therapy were: high

bleeding risk (n = 7; 35%), thrombocytopenia (n = 2; 10%), recent
bleeding (n = 2; 10%), patient in palliative care or deceased (n = 2;
10%), planned surgery (n = 1; 5%), burden of treatment (n = 1; 5%),
patient preference (n = 1; 5%), drug allergy (n = 1; 5%), asymptomatic
subsegmental PE without deep vein thrombosis (n = 1; 5%), or
unknown (n = 7; 35%).

†Median treatment duration was 214 days (IQR, 138 to 360 days)
with low-molecular-weight heparins, 227 days (IQR, 110 to 331 days)
with direct oral anticoagulants, and 269 days (IQR, 200 to 367 days)
with vitamin K antagonists.

‡Definitions of therapeutic- and prophylactic/intermediate-dose
anticoagulation are provided in Appendix Table A2.

TABLE 3. Clinical Outcomes During 12 Months of Follow-Up
Outcome No. (%)

Total No. of patients 695

Recurrent venous thromboembolism 41 (5.9)

Nonfatal PE with or without DVT 23 (56)

DVT alone 10 (24)

PE-related death 8 (20)

Objectively confirmed fatal PE 1 (13)

Death for which PE could not be ruled out 7 (87)

Major bleeding events during on-treatment period 39 (5.6)

All-cause mortality 283 (41)

Progression of cancer 265 (94)

PE-related death 8 (2.8)

Fatal bleeding 3 (1.1)

Other 7 (2.5)

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary
embolism.
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FIG 1. Cumulative incidence of recurrent venous thromboembolism
(VTE) in patients with subsegmental pulmonary embolism (PE) versus
those with segmental, lobar, or central pulmonary embolism. Re-
current VTE occurred in four of 63 patients with subsegmental PE and
in 37 of 623 of those with more proximal PE.

1716 © 2019 by American Society of Clinical Oncology Volume 37, Issue 20

Kraaijpoel et al

Downloaded from ascopubs.org by 92.95.69.31 on May 11, 2022 from 092.095.069.031
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 

4/63

37/623



Etude de cohorte multicentrique prospective observationnelle:
• 695 patients ayant un cancer actif (675 traités par HBPM >> AOD) 
• EP découverte fortuitement          signes cliniques d’l’EP < 2 semaines chez 44%

Traiter les EP asymptomatiques?

Kraaijpoel N, et al. 
J Clin Oncol

2019;37:1713-20. 

period (n = 69; 37%), resolution of the index incidental PE
on imaging (n = 40; 21%), or bleeding (n = 26; 14%).

Recurrent VTE

Recurrent VTE was diagnosed in 41 patients (5.9%),
including eight fatal events, which corresponds to a
12-month cumulative incidence of 6.0% (95% CI, 4.4% to
8.1%). Thirty-two recurrent VTE events (78%) occurred
during the on-treatment period. The 12-month cumulative
incidence of on-treatment recurrent VTE was 4.9% (95%
CI, 3.4% to 6.8%). The types and time course of recurrent
VTE events are listed in Table 3 and Appendix Figure A1

(online only). Recurrent VTE was symptomatic in 53% of
patients and incidentally detected in 47% of patients.

Recurrent VTE occurred in four of 63 patients with sub-
segmental PE (12-month cumulative incidence, 6.4%;
95% CI, 2.0% to 14%) and in 37 of 623 of those with more
proximal PE (12-month cumulative incidence, 6.0%; 95%
CI, 4.3% to 8.2%; crude SHR, 1.1; 95% CI, 0.37 to 2.9;
P = .93; Fig 1). Recurrent VTE events in patients with
subsegmental PE were symptomatic PE (n = 1), incidental
PE (n = 1), symptomatic DVT (n = 1), and death for which
PE could not be ruled out (n = 1). All events occurred
during the on-treatment period; three patients received
therapeutic-dose low-molecular-weight heparin and one

TABLE 2. Long-Term Treatment Regimens of Patients With Incidental
PE
Treatment Regimen Value

Total No. of patients 695

No anticoagulant treatment, No. (%)* 20 (2.9)

Inferior vena cava filter, No. (%) 8 (1.2)

Anticoagulant treatment n = 675

Median treatment duration, days (IQR)† 216 (136-360)

Anticoagulant treatment type, No. (%)

Low-molecular-weight heparin 600 (89)

Therapeutic dose 437 (73)

Intermediate dose 84 (14)

Prophylactic dose 14 (2.3)

Unknown 65 (11)

Direct oral anticoagulant 36 (5.3)

Vitamin K antagonist 16 (2.4)

Fondaparinux 11 (1.6)

Unfractionated heparin 9 (1.3)

Aspirin 3 (0.4)

Treatment of patients with subsegmental PE n = 63

No anticoagulant treatment, No. (%) 7 (11)

Anticoagulant treatment, No. (%) 56 (89)

Therapeutic dose‡ 47 (84)

Prophylactic/intermediate dose‡ 7 (13)

Unknown 2 (3.6)

Abbreviations: IQR, interquartile range; PE, pulmonary embolism.
*Reported reasons for withholding anticoagulant therapy were: high

bleeding risk (n = 7; 35%), thrombocytopenia (n = 2; 10%), recent
bleeding (n = 2; 10%), patient in palliative care or deceased (n = 2;
10%), planned surgery (n = 1; 5%), burden of treatment (n = 1; 5%),
patient preference (n = 1; 5%), drug allergy (n = 1; 5%), asymptomatic
subsegmental PE without deep vein thrombosis (n = 1; 5%), or
unknown (n = 7; 35%).

†Median treatment duration was 214 days (IQR, 138 to 360 days)
with low-molecular-weight heparins, 227 days (IQR, 110 to 331 days)
with direct oral anticoagulants, and 269 days (IQR, 200 to 367 days)
with vitamin K antagonists.

‡Definitions of therapeutic- and prophylactic/intermediate-dose
anticoagulation are provided in Appendix Table A2.

TABLE 3. Clinical Outcomes During 12 Months of Follow-Up
Outcome No. (%)

Total No. of patients 695

Recurrent venous thromboembolism 41 (5.9)

Nonfatal PE with or without DVT 23 (56)

DVT alone 10 (24)

PE-related death 8 (20)

Objectively confirmed fatal PE 1 (13)

Death for which PE could not be ruled out 7 (87)

Major bleeding events during on-treatment period 39 (5.6)

All-cause mortality 283 (41)

Progression of cancer 265 (94)

PE-related death 8 (2.8)

Fatal bleeding 3 (1.1)

Other 7 (2.5)

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary
embolism.
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FIG 1. Cumulative incidence of recurrent venous thromboembolism
(VTE) in patients with subsegmental pulmonary embolism (PE) versus
those with segmental, lobar, or central pulmonary embolism. Re-
current VTE occurred in four of 63 patients with subsegmental PE and
in 37 of 623 of those with more proximal PE.
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R236 –
Il est suggéré de prendre en charge les EP découvertes fortuitement, quel que 
soit le niveau anatomique, de la même manière que les EP symptoma_ques, si 
le diagnos_c est formellement confirmé 
(Grade 2+).

Revue des Maladies Respiratoires (2019) 
https://doi.org/10.1016/j.rmr.2019.01.003 



J Clin Oncol 38:496-520. © 2019 by American Society of Clinical Oncology

Recommendation 4.7. 
- Incidental PE and DVT should be treated in the same manner as symptomatic VTE, given

their similar clinical outcomes compared with patients with cancer with symptomatic events 

(Type: informal consensus; Evidence quality: low; Strength of recommendation: moderate).





• Patient ayant cancer actif, hospitalisé pour une affection aigue ou ayant réduction 
de la mobilité: traitement préventif, en l’absence de saignement et de contre-
indications. Repose sur les HBPM

• Hospitalisation courte pour chimiothérapie: absence de data pour une 
recommandation. 

• Chirurgie : Repose sur les HBPM

• CIP: prévention primaire de la TVP par anticoagulants non recommandée de 
façon systématique.

Traitement préventif MTEV et cancer: principales indications

Lyman et al. JCO 2013 – ASCO. Bebourdeau et al. JTH 2013
Key NS et al. JCO 2019 doi.org/10.1200/JCO.19.01461



• Patient ayant cancer actif ambulatoire: 
• pas de traitement préventif systématique

• Certains suggèrent d’utiliser le score de Khorona pour sélectionner certains patients à haut 
risque de MVTE

• Place des AOD?

Traitement préven?f MTEV et cancer: principales indica?ons

Lyman et al. JCO 2013 – ASCO. Bebourdeau et al. JTH 2013
Key NS et al. JCO 2019 doi.org/10.1200/JCO.19.01461



n EP/TVP NNT Hem. Maj.

PROTECHT*
(2009)

nadroparine
vs

placebo

(<=4 mois)

769

381

poumon, colon…

1,4%

2,9%

(p=0,02)

66

0,7%

0

SAVE-ONCO**
(2012)

semuloparine
vs

placebo

(médiane=  3,5 mois)

1.608

1.604

poumon, colon…

1,2%

3,4%

(p<0,001)

45

1,2%

1,1%

*Agnelli, Lancet Oncol 2009;10:943-9
**Agnelli, NEJM 2012;366:601-9

Patients Ambulatoires Débutant une Chimiothérapie

Qui traiter ?



Evaluation du risque de  MTEV sous chimiothérapie

Khorana, Blood 2008;111:4902-7. 
Thaler, Pabinger, Thromb Haemost 2012, 108(6):1042-8

Cohorte prospective de 
4066 patients externes

0= risque faible, 1-2= risque intermédiaire, ≥3= risque élevé



TVP/EP et cancer: traitement préventif

Khorana, Blood. 2008;111:4902-4907

• Risque à 3 mois

• calculable seulement 
AVANT traitement

• Tous primitifs et stades…

• % adjuvant inconnu…



N EP/TVP P NNT Hem. Maj.

CASSINI, 
2019
Khorana et 
al.1

Rivaroxaban
10 mg

vs
Placebo

420

421

6.0%

8.8%
0.10 26*

2%

1%
RR 1.96, CI: 0.49-6.59

AVERT, 2019
Carrier et al.2

Apixaban
2,5mg x2

vs
placebo

288

275

6.2%

10.2%
<0.001 25

3.5%

1.8%
HR: 2.00 (1.01-3.95)

• Patients ambulatoires débutant une chimiothérapie
• Score de Khorana ≥ 2
• Critère principal: Risque MTEV symptomatique ou asymptomatique à 6 mois

Thrombose et Cancer: Traitement Préventif

1Khorana, NEJM 2019, 380:720-8
2Carrier, NEJM 2019, 380:711-9

*during intervention period: 2.6% vs 6.4%, HR 0.40 (0.20-0.80)



Cancer et Prévention MTEV: Recommandations

Lyman, Carrier, et al., ASH Guidelines, Blood Adv 2021, 5:927-74



• Patient ayant cancer actif, hospitalisé pour une affection aigue ou ayant réduction 
de la mobilité: traitement préventif, en l’absence de saignement et de contre-
indications

• Hospitalisation courte pour chimiothérapie: absence de data pour une 
recommandation. 

• Patient ayant cancer actif ambulatoire: 
• pas de traitement préventif systématique

• Certains suggèrent d’utiliser le score de Khorona pour sélectionner certains patients à haut 
risque de MVTE

• Chirurgie 

• CIP: prévention primaire de la TVP par anticoagulants non recommandée de 
façon systématique.

Traitement préventif MTEV et cancer: principales indications

Lyman et al. JCO 2013 – ASCO. Bebourdeau et al. JTH 2013
Key NS et al. JCO 2019 doi.org/10.1200/JCO.19.01461


