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Obésité: défini,ons, prévalence
• Définition de l’obésité:

• IMC > 30 kg/m2

• Obésité morbide: IMC > 35 kg/m2 en présence de comorbidités
IMC > 40 kg/m2 sans comorbidités

• Obésité: classe I avec IMC [30-34,9];  classe II avec  IMC [35-39,9] et classe III avec IMC≥40 kg/m²

• USA: 35% de la population est obèse 
• France : 18 % de la population adulte >18 ans est obèse, soit 10 millions de personnes. 

Constances : une cohorte française pour la recherche et la santé publique BEH 35-36 | 25 octobre 2016 | 643
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Tableau 2

Prévalence de l’obésité et des facteurs de risque cardio-métabolique après pondération (n=27 126)

Hommes Femmes

% IC95% % IC95%

Obésité globale 15,8 [14,7-17,0] 15,6 [14,5-16,7]

Obésité abdominale* 41,6 [40,2-43,0] 48,5 [47,1-49,9]

≥2 facteurs de risque cardio-métabolique dans les classes d’IMC**

Insuffisance pondérale 19,5 [5,1-34,0] 4,7 [1,7-7,7]

Poids normal 26,6 [24,6-28,5] 9,3 [8,2-10,4]

Surpoids 49,9 [47,7-52,2] 25,6 [22,9-28,4]

Obésité 74,2 [70,9-77,6] 48,1 [44,1-52,2]

Obésité métaboliquement saine*** 25,7 [22,3-29,0] 51,8 [47,7-55,8]

* ≥94/80 cm pour les hommes et les femmes.
** Selon les critères de Adult Treatment Panel III (ATP III) : triglycérides≥ 1,7 mmol/l ; pression artérielle systolique ≥130 mm Hg ; pression artérielle 
diastolique ≥85 mm Hg ; glycémie à jeun ≥5,6 mmol/l ; cholestérol-HDL <1,04/1,29 mmol/l pour les hommes et femmes, respectivement. La définition 
ne prend pas en compte la prise de traitement.
*** Aucun ou un seul facteur de risque cardio-métabolique associé à l’obésité.
IC95% : intervalle de confiance à 95%.
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Maladie veineuse thrombo-embolique et obésité
• Environ 30% des patients ayant une MVTE sont obèses
• En cas d’obésité, risque d’avoir une MVTE vs patient non obèse:

• Pour TVP, RR = 2,5 (IC 95%: 2,49-2,51)  
• Pour EP, RR = 2,2 (IC 95%: 2,20-2,23) 

• Risque particulièrement élevé chez les obèses < 40 ans (Stein PD, et al. Thromb Res)

2011;128:518-23)

RIETE registry. J Thromb Haemost 2008;6:595- 600. Stein PD, Beemath A, Olson RE. Am J Med 2005;118:978-80. 
Ageno W, et al. The GARFIELD-VTE Registry. Thromb Haemost 2019;119:319-27. Stein PD, et al. Thromb Res 2011;128:518-23. 
Kabrhel C et al. Obesity (Silver Spring) 2009;17:2040-6. Delluc A, et al. J Thromb Haemost 2009;7:728-9.

The NHDS consists of data obtained annually from
181 000 to 307 000 sampled patient abstracts from 400 to
494 non-Federal short-stay hospitals in 50 states and the
District of Columbia.13 The NHDS samples approximately
8% of short-stay non-Federal hospitals and approximately
1% of discharges.

Identification of obesity

The International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM) code used to iden-
tify obesity was 278.0. The basis for the diagnosis of obesity
was not stated.

Identification of pulmonary embolism

The ICD-9-CM codes used for identification of patients with
pulmonary embolism were 415.1, 634.6, 635.6, 636.6,
637.6, 638.6, and 673.2.

Identification of deep venous thrombosis

The codes used for deep venous thrombosis were 451.1,
451.2, 451.8, 451.9, 453.2, 453.8, 453.9, 671.3, 671.4, and
671.9. Five-digit codes, such as 451.11 (included under the
code 451.1), were not listed because they were included
under the corresponding 4-digit codes.

Identification of venous thromboembolic disease

Patients with either pulmonary embolism or deep venous
thrombosis were identified as having venous thromboem-
bolism.

Statistical analysis and methodologic
considerations

Relative risks and 95% confidence intervals (CIs) were
calculated with the “calculator for confidence intervals of

relative risk.”14 Standard deviation was calculated with
SPSS version 11.5 (SPSS, Inc, Chicago, Ill).

Results

The proportion of hospitalized patients diagnosed with obe-
sity ranged from 1.4% to 2.4% over the 21-year period of
observation. Among hospitalized patients diagnosed with
obesity, 91 000 of 12 015 000 (0.76%) had pulmonary em-
bolism. Among hospitalized patients who were not diag-
nosed with obesity, pulmonary embolism was diagnosed in
2 366 000 of 691 000 000 (0.34%). Deep venous thrombo-
sis was diagnosed in 243 000 of 12 015 000 patients
(2.02%) diagnosed with obesity and in 5 524 000 of
691 000 000 patients (0.80%) who were not diagnosed with
obesity. The average ages of obese patients with pulmonary
embolism (57 ! 17 years) (mean ! standard deviation) and
deep venous thrombosis (55 ! 15 years) were lower than
the average ages of non-obese patients with pulmonary
embolism (64 ! 12 years) and deep venous thrombosis (61
! 11 years).

The relative risk of deep venous thrombosis, comparing
obese patients with non-obese patients, was 2.50 (95% CI "
2.49-2.51). The relative risk of pulmonary embolism was
2.21 (95% CI " 2.20-2.23). Obese females had a greater
relative risk for deep venous thrombosis than obese males,
2.75 (95% CI " 2.74-2.76) versus 2.02 (95% CI " 2.01-
2.04). Data were sufficient for comparison of the relative
risk of pulmonary embolism according to age and sex only
among patients aged 60 to 69 years and 70 to 79 years. For
those aged 60 to 69 years, the relative risk for pulmonary
embolism was 1.48 (95% CI " 1.45-1.50) in women and
1.27 (95% CI " 1.24-1.30) in men. For those aged 70 to 79
years, the relative risk for pulmonary embolism was 2.12
(95% CI " 2.09-2.16) in women and 1.90 (95% CI "
1.85-1.95) in men.

Obesity had the greatest impact on patients aged less
than 40 years, in whom the relative risk for pulmonary
embolism in obese patients was 5.19 (95% CI " 5.11-5.28)

Table 1 Relative risks of pulmonary embolism and deep venous thrombosis according to age among obese and non-obese patients

Age groups

Pulmonary embolism Deep venous thrombosis

Obese vs non-obese Obese vs non-obese

Relative risk (95% CI) Relative risk (95% CI)

#40 y 5.19 (5.11–5.28) 5.20 (5.15–5.25)
40–49 y 1.94 (1.91–1.97) 2.13 (2.11–2.15)
50–59 y 1.25 (1.23–1.27) 1.67 (1.65–1.68)
60–69 y 1.42 (1.40–1.44) 1.88 (1.87–1.90)
70–79 y 2.07 (2.04–2.10) 1.89 (1.87–1.91)
$80 y 3.15 (3.08–3.22) 2.16 (2.12–2.20)
All ages 2.18 (2.16–2.19) 2.50 (2.49–2.51)

CI " confidence interval.
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MVTE et obésité:
Mécanismes impliqués dans la survenue de thrombose

- état prothromboAque provoqué par 
une inflamma0on chronique, une 
fibrinolyse altérée. 
- associaAon à des facteurs cliniques tels 

que l'immobilité et l'insuffisance 
cardiaque

Lentz SR. Blood. 2016;128:2388-2394. 
Lallukka S, et al. Thromb Haemost. 2017;117:286-294. 

- Adipokines et cytokines pro-
inflammatoires sécrétées par les 
macrophages M1 dans le Assu adipeux
- augmentaAon de facteurs pro-

coagulants tels que le facteur Assulaire 
et l'inhibiteur du plasminogène-1 (PAI-1), 
- augmentaAon de la producAon de 

thrombine, acAvaAon accrue des 
plaqueUes



Maladie veineuse thrombo-embolique et obésité

• Risque serait proportionnel à l’IMC, et moindre en cas d’IMC bas.

• Obésité est considérée comme un FDR de MVTE mineur (risque x2). 

• Importance de l’association à un autre FDR:
• En cas d’hospitalisation en service de médecine: RR = 2,03 ; (p < 0,01)1

• Grossesse (risque x 3 environ si obésité morbide vs femmes non obèses)2 et COP3

• Chirurgie, en particulier chirurgie orthopédique majeure4

• Cancer, chimiothérapie5

1.Stein PD, et al.. Thromb Res 2011;128:518-23. 2 Butwick AJ, et al. BJOG 2018
3. Pomp ER, et al. Br J Haematol 2007;139:289- 96.. 
4. Sloan M, et al. Study. Clin Orthop Relat Res 2019;477:523-32. 
5. Khorana AA, et al. Blood 2008;111:4902-7.  Ay C, et al. Blood 2010;116:5377-382. 



MVTE et obésité: traitement an,coagulant ini,al
• 2 modalités:

ð HBPM ou fondaparinux (ou HNF) et relais précoce AVK
ð AOD d’acJon immédiate (anJ Xa): 

rivaroxaban (Xarelto®) ou   apixaban (Eliquis®). 
dose fixe, sans surveillance biologique

• Posologies peu évaluées chez le paJent obèse
• Absence d’essais randomisés menés spécifiquement dans une populaJon de 

paJents obèses pour évaluer l’efficacité et la tolérance

Questions sur la prise en charge thérapeutique:
• sous-dosage et inefficacité  si dose standard? 
• saignement si dose majorée?



MVTE et obésité: HNF, AVK

• HNF
ð EP à haut risque, insuffisance rénale
ð adaptaJon à l’acJvité anJ-Xa (0,3 à 0,7 unités anJ-Xa /mL)

• AVK:
ð adaptaJon à l’INR

ð doses plus importantes et délai plus long pour obtenir INR en zone cible1

ð risque de saignement serait majoré2

1 Wallace JL, et al. J Thromb Thrombolysis 2013;36:96-101. 
Mueller JA, et al. Ann Pharmacother 2014;48:5848. 

2Ogunsua AA, et al.. J Thromb Thrombolysis 2015;40:494-8. 



MVTE et obésité: HBPM dans la MVTE

• Habituellement, pas d’indicaJon à une surveillance d’anJXa, sous HBPM.

• Chez le paJent obèse: faut-il augmenter les doses? Plafond maximum de dose?

• Dose d’HBPM adaptée au poids jusqu’à 150 kg (ou pour IMC entre 30 et 39 kg/m2): 
• dosage an0-Xa dans les valeurs cibles et en terme d’efficacité cliniques sa0sfaisants, 
• sans majora0on du risque hémorragique.

• Données rares après 150 kg ou IMC>40 kg/m2.
ð Certaines recommandaJons suggèrent d’uJliser une posologie adaptée au poids 

sans plafonnement (ACCP 2012) .
ð Mais, «dans la vraie vie », peu de cliniciens semblent augmenter les doses après 

150 kg (registre internaJonal RIETE (J Thromb Haemost 2008;6:595- 600). 



MVTE et obésité: HBPM dans la MVTE

• Enoxaparine et études de pharmacociné3ques1:
ð données contradictoires après 150 kg: dans certaines études, l’ac3vité 

an3-Xa reste dans les cibles, dans d’autres les concentra3ons sont supra-
thérapeu3ques en cas d’obésité morbide.

• Daltéparine (2 injec3ons/jour)2: données rassurantes chez des pa3ents obèses 
(jusqu’à 196 kg, sans plafonnement), sur les taux d’an3-Xa obtenus, et 
l’absence de saignement excessif
• Tinzaparine (1 injec3on/jour)3, avec dose maximale quo3dienne de 18000 

unités an3Xa: résultats rassurants dans une étude pharmacologique de 37 
pa3ents (poids de 101 à 165 kg, IMC de 26 à 61)

1Bazinet A, et al. Thromb Res 2005;116:41-50. Lalama JT, et al. Thromb Thrombolysis 2015;39:516- 21. 
2Wilson SJ, et al. Haemostasis 2001;31:42-48. 
3Hainer JW, et al. Thromb Haemost 2002;87:817-23. 



MVTE et obésité: les AOD
• Des données pharmacocinéJques: ont suggéré une diminuJon de l’exposiJon à l’AOD en 

cas de dose standard chez l’obèse, mais sans retenJssement clinique1.

• Dans les études pivots d’évaluaJon des AOD dans la MVTE: nombre limité de paJents 
obèses (et encore moins si obésité morbide) (mais ce n’était pas une)

• L’ISTH a suggèré (2016):
• de préférer les AVK, si IMC > 40 ou poids > 120 kg2. 
• Si AOD uJlisé, faire dosage du médicament.

ð difficile et peu réalisable en praJque clinique
ð mais pas d’évaluaJon réelle de cibles thérapeuJques publiées ou établies

1UpreJ VV, et al. Br J Clin Pharmacol 2013;76:908-16. Buller HR, et al. the 
Einstein-DVT Dose-Ranging Study. Blood 2008;112:2242-7. 
2MarJn K, et al. Use of the direct oral anJcoagulants in obese paJents: 
guidance from the SSC of the ISTH. J Thromb Haemost 2016;14:1308-13. 



MVTE et obésité: Etudes Einstein / rivaroxaban

Etudes Einstein DVT – PE (rivaroxaban vs HBPM-AVK): 
ð 14,2% des pa3ents > 100 kg (N=1393) (dont 861 avec IMC > 35)

ð Analyse post-hoc des données poolées selon poids et IMC: 

N Engl J Med 2010;363:2499-510. N Engl J Med 2012;366:1287-97.
Di Nisio M, et al. A sub-analysis of the EINSTEIN DVT/PE studies. Thromb Haemost 2016;116:739-46. 



MVTE et obésité: Etudes Einstein / rivaroxaban
Di Nisio M, et al. Treatment of venous thromboembolism with rivaroxaban in relaJon to body weight

A sub-analysis of the EINSTEIN DVT/PE studies. Thromb Haemost 2016;116:739-46.

Thrombosis and Haemostasis 116.4/2016 © Schattauer 2016

742 Di Nisio et al. Fixed-dose rivaroxaban for VTE at the extremes of weight

Recurrent VTE

Whole study period

First 21 days

Major bleeding

Whole study period

First 21 days

Clinically relevant bleeding

Whole study period

First 21 days

aA stratified Cox regression is only done if at least 5 events per category exist. bNo interaction p-value was calculated because in at least one category of the sub-
group no event occurred within a treatment group. Models were adjusted for creatinine clearance and active cancer. CI = confidence interval; HR = hazard ratio; 
VKA = vitamin K antagonist.

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Weight ≤50 kg

Incidence 
n/N (%)

5/75 (6.7)
2/92 (2.2)

2/75 (2.7)
1/92 (1.1)

1/75 (1.3)
4/91 (4.4)

0/75 (0.0)
4/91 (4.4)

9/75 (12.0)
13/91 (14.3)

6/75 (8.0)
6/91 (6.6)

HR 
(95 %CI)

2.47 (0.47–12.89)

–a

0.24 (0.03–2.20)

–a

0.87 (0.36–2.06)

1.16 (0.37–3.65)

Weight >50 to <100

Incidence 
n/N (%)

65/3,369 (1.9)
79/3,342 (2.4)

27/3,369 (0.8)
41/3,342 (1.2)

33/3,352 (1.0)
60/3,333 (1.8)

14/3,352 (0.4)
26/3,333 (0.8)

325/3,352 (9.7)
339/3,333 (10.2)

150/3,352 (4.5)
128/3,333 (3.8)

HR 
(95 %CI)

0.79 (0.57–1.11)

0.64 (0.39–1.04)

0.53 (0.35–0.81)

0.52 (0.27–0.99)

0.94 (0.81–1.09)

1.15 (0.91–1.46)

Weight ≥100

Incidence 
n/N (%)

16/698 (2.3)
14/695 (2.0)

10/698 (1.4)
8/695 (1.2)

6/696 (0.9)
8/691 (1.2)

2/696 (0.3)
3/691 (0.4)

53/696 (7.6)
60/691 (8.7)

18/696 (2.6)
26/691 (3.8)

HR 
(95 %CI)

1.12 (0.55–2.30)

1.23 (0.48–3.11)

0.76 (0.26–2.19)

0.64 (0.11–3.86)

0.87 (0.60–1.26)

0.68 (0.37–1.23)

P-value 
for in-
terac-
tion

0.25

0.29

0.70

–b

0.82

0.30

Table 3: Recurrent venous thromboembolism and major bleeding according to bodyweight.

Recurrent VTE

Whole study period

First 21 days

Major bleeding

Whole study period

First 21 days

Clinically relevant bleeding

Whole study period

First 21 days

Models were adjusted for creatinine clearance and active cancer. BMI = body mass index; CI = confidence interval; HR = hazard ratio; VKA = vitamin K antagonist; 
VTE = venous thromboembolism.

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

BMI <25

Incidence 
n/N (%)

28/1,266 (2.2)
30/1,215 (2.5)

12/1,266 (0.9)
14/1,215 (1.2)

15/1,257 (1.2)
25/1,214 (2.1)

4/1,257 (0.3)
10/1,214 (0.8)

119/1,257 (9.5)
123/1,214 
(10.1)

62/1,257 (4.9)
40/1,214 (3.3)

HR 
(95 %CI)

0.92 (0.54–1.57)

0.84 (0.39–1.81)

0.56 (0.30–1.06)

0.39 (0.12–1.25)

0.91 (0.71–1.17)

1.51 (1.01–2.25)

BMI ≥25 to <30

Incidence 
n/N (%)

35/1,608 (2.2)
41/1,650 (2.5)

14/1,608 (0.9)
22/1,650 (1.3)

18/1,603 (1.1)
30/1,643 (1.8)

8/1,603 (0.5)
11/1,643 (0.7)

152/1,603 (9.5)
160/1,643 (9.7)

67/1,603 (4.2)
60/1,643 (3.7)

HR 
(95 %CI)

0.82 (0.52–1.29)

0.62 (0.32–1.21)

0.60 (0.34–1.08)

0.70 (0.28–1.75)

0.97 (0.77–1.21)

1.12 (0.79–1.58)

BMI ≥30 to <35

Incidence 
n/N (%)

10/825 (1.2)
14/805 (1.7)

4/825 (0.5)
9/805 (1.1)

2/822 (0.2)
8/803 (1.0)

1/822 (0.1)
7/803 (0.9)

70/822 (8.5)
77/803 (9.6)

28/822 (3.4)
34/803 (4.2)

HR 
(95 %CI)

0.70 (0.31–1.57)

0.41(0.13–1.35)

0.27 (0.06–1.28)

0.15 (0.02–1.22)

0.90 (0.65–1.24)

0.83 (0.50–1.37)

BMI ≥35

Incidence 
n/N (%)

13/427 (3.0)
9/434 (2.1)

9/427 (2.1)
4/434 (0.9)

5/426 (1.2)
7/432 (1.6)

3/426 (0.7)
3/432 (0.7)

45/426 (10.6)
47/432 (10.9)

17/426 (4.0)
23/432 (5.3)

HR 
(95 %CI)

1.45 (0.62–3.39)

2.22 (0.68–7.26)

0.71 (0.22–2.24)

0.96 (0.19–4.78)

0.94 (0.62–1.42)

0.72 (0.39–1.36)

P-value 
for in-
terac-
tion

0.60

0.19

0.74

0.45

0.97

0.15

For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.thrombosis-online.com on 2018-04-14 | ID: 1001066444 | IP: 54.70.40.11
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Recurrent VTE

Whole study period

First 21 days

Major bleeding

Whole study period

First 21 days

Clinically relevant bleeding

Whole study period

First 21 days

aA stratified Cox regression is only done if at least 5 events per category exist. bNo interaction p-value was calculated because in at least one category of the sub-
group no event occurred within a treatment group. Models were adjusted for creatinine clearance and active cancer. CI = confidence interval; HR = hazard ratio; 
VKA = vitamin K antagonist.

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Weight ≤50 kg

Incidence 
n/N (%)

5/75 (6.7)
2/92 (2.2)

2/75 (2.7)
1/92 (1.1)

1/75 (1.3)
4/91 (4.4)

0/75 (0.0)
4/91 (4.4)

9/75 (12.0)
13/91 (14.3)

6/75 (8.0)
6/91 (6.6)

HR 
(95 %CI)

2.47 (0.47–12.89)

–a

0.24 (0.03–2.20)

–a

0.87 (0.36–2.06)

1.16 (0.37–3.65)

Weight >50 to <100

Incidence 
n/N (%)

65/3,369 (1.9)
79/3,342 (2.4)

27/3,369 (0.8)
41/3,342 (1.2)

33/3,352 (1.0)
60/3,333 (1.8)

14/3,352 (0.4)
26/3,333 (0.8)

325/3,352 (9.7)
339/3,333 (10.2)

150/3,352 (4.5)
128/3,333 (3.8)

HR 
(95 %CI)

0.79 (0.57–1.11)

0.64 (0.39–1.04)

0.53 (0.35–0.81)

0.52 (0.27–0.99)

0.94 (0.81–1.09)

1.15 (0.91–1.46)

Weight ≥100

Incidence 
n/N (%)

16/698 (2.3)
14/695 (2.0)

10/698 (1.4)
8/695 (1.2)

6/696 (0.9)
8/691 (1.2)

2/696 (0.3)
3/691 (0.4)

53/696 (7.6)
60/691 (8.7)

18/696 (2.6)
26/691 (3.8)

HR 
(95 %CI)

1.12 (0.55–2.30)

1.23 (0.48–3.11)

0.76 (0.26–2.19)

0.64 (0.11–3.86)

0.87 (0.60–1.26)

0.68 (0.37–1.23)

P-value 
for in-
terac-
tion

0.25

0.29

0.70

–b

0.82

0.30

Table 3: Recurrent venous thromboembolism and major bleeding according to bodyweight.

Recurrent VTE

Whole study period

First 21 days

Major bleeding

Whole study period

First 21 days

Clinically relevant bleeding

Whole study period

First 21 days

Models were adjusted for creatinine clearance and active cancer. BMI = body mass index; CI = confidence interval; HR = hazard ratio; VKA = vitamin K antagonist; 
VTE = venous thromboembolism.

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

BMI <25

Incidence 
n/N (%)

28/1,266 (2.2)
30/1,215 (2.5)

12/1,266 (0.9)
14/1,215 (1.2)

15/1,257 (1.2)
25/1,214 (2.1)

4/1,257 (0.3)
10/1,214 (0.8)

119/1,257 (9.5)
123/1,214 
(10.1)

62/1,257 (4.9)
40/1,214 (3.3)

HR 
(95 %CI)

0.92 (0.54–1.57)

0.84 (0.39–1.81)

0.56 (0.30–1.06)

0.39 (0.12–1.25)

0.91 (0.71–1.17)

1.51 (1.01–2.25)

BMI ≥25 to <30

Incidence 
n/N (%)

35/1,608 (2.2)
41/1,650 (2.5)

14/1,608 (0.9)
22/1,650 (1.3)

18/1,603 (1.1)
30/1,643 (1.8)

8/1,603 (0.5)
11/1,643 (0.7)

152/1,603 (9.5)
160/1,643 (9.7)

67/1,603 (4.2)
60/1,643 (3.7)

HR 
(95 %CI)

0.82 (0.52–1.29)

0.62 (0.32–1.21)

0.60 (0.34–1.08)

0.70 (0.28–1.75)

0.97 (0.77–1.21)

1.12 (0.79–1.58)

BMI ≥30 to <35

Incidence 
n/N (%)

10/825 (1.2)
14/805 (1.7)

4/825 (0.5)
9/805 (1.1)

2/822 (0.2)
8/803 (1.0)

1/822 (0.1)
7/803 (0.9)

70/822 (8.5)
77/803 (9.6)

28/822 (3.4)
34/803 (4.2)

HR 
(95 %CI)

0.70 (0.31–1.57)

0.41(0.13–1.35)

0.27 (0.06–1.28)

0.15 (0.02–1.22)

0.90 (0.65–1.24)

0.83 (0.50–1.37)

BMI ≥35

Incidence 
n/N (%)

13/427 (3.0)
9/434 (2.1)

9/427 (2.1)
4/434 (0.9)

5/426 (1.2)
7/432 (1.6)

3/426 (0.7)
3/432 (0.7)

45/426 (10.6)
47/432 (10.9)

17/426 (4.0)
23/432 (5.3)

HR 
(95 %CI)

1.45 (0.62–3.39)

2.22 (0.68–7.26)

0.71 (0.22–2.24)

0.96 (0.19–4.78)

0.94 (0.62–1.42)

0.72 (0.39–1.36)

P-value 
for in-
terac-
tion

0.60

0.19

0.74

0.45

0.97

0.15
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were performed using SAS version 9.2 statistical software (SAS In-
stitute Inc, Cary, NC, USA).

Results

The EINSTEIN DVT and EINSTEIN PE studies included 8,282 
patients. One randomised patient did not provide informed con-
sent and was excluded from the analysis. Ten patients did not re-
port bodyweight and an additional 41 did not report height, leav-
ing a study population of 8,271 for the analyses according to body-
weight and 8,230 patients for the analyses according to BMI. The 
mean bodyweight was 82.5 kg (SD 18.9) and ranged from 33 kg to 
220 kg. 166 (2.0 %) patients had a bodyweight ≤ 50 kg and 1393 
(16.8 %) a weight ≥ 100 kg. The mean BMI was 28.1 kg/m2 (SD 
5.7) and ranged from 12.9 to 70.8 kg/m2. 281 (3.4 %) patients had a 
BMI < 20 and 861 (10.4 %) a BMI ≥ 35. The characteristics of the 
study population across bodyweight and BMI categories and quar-
tiles are presented in ▶ Table 1 and ▶ Table 2. Impaired renal 
function and DVT only were more common in patients with a low 
bodyweight or low BMI. Treatment characteristics did not differ 
substantially between the bodyweight and BMI categories.

Recurrent VTE

No association between bodyweight or BMI and risk of recurrent 
VTE was found for rivaroxaban recipients (ptrend=0.87 and 0.62, 
respectively) or enoxaparin/VKA recipients (ptrend=0.32 and 0.95, 
respectively). In general, HRs of rivaroxaban vs enoxaparin/VKA 
were similar in all bodyweight and BMI categories during both the 
first 21 days and the whole study treatment period (▶ Table 3 and 
▶ Table 4). Similar incidences of recurrent VTE were found in 
rivaroxaban and enoxaparin/VKA patients with a bodyweight 
≥100–120 kg (13/539 [2.4 %] vs 10/551 [1.8 %]), ≥120–140 kg 
(2/119 [1.7 %] vs 3/103 [2.9 %]) and ≥140 kg (1/40 [2.5 %] vs 1/41 
[2.4 %]), respectively.

Major bleeding

No association between bodyweight or BMI and risk of major 
bleeding was found for rivaroxaban recipients (ptrend=0.24 and 
0.36, respectively) or enoxaparin/VKA recipients (ptrend=0.11 and 
0.15, respectively). Overall, major bleeding events were numeri-
cally lower in patients treated with rivaroxaban across all cat-
egories of bodyweight and BMI, both during the first 21 days of 
anticoagulation and during the whole study treatment period 
(▶ Table 3 and ▶ Table 4). Consequently, HRs of rivaroxaban ver-
sus enoxaparin/VKA were in favour of rivaroxaban for all body-
weight and BMI categories (▶ Table 3 and ▶ Table 4).

Similar incidences of major bleeding were found in rivaroxaban 
and enoxaparin/VKA patients with a bodyweight ≤ 50 kg (1/75 
[1.3 %] vs 4/91 [4.4 %]), and in patients with BMI < 25 (15/1257 
[1.2 %] vs 25/1214 [2.1 %]) or BMI < 20 (3/139 [2.2 %] vs 5/142 
[3.5 %]).

Clinically relevant bleeding

No association between bodyweight or BMI and risk of clinically 
relevant bleeding was found for rivaroxaban recipients (ptrend, 0.17 
and 0.63, respectively) or enoxaparin/VKA recipients (ptrend, 0.11) 
and 0.99, respectively). HRs of rivaroxaban versus enoxaparin/
VKA were similar in most bodyweight and BMI categories, both 
during the first 21 days and the whole study treatment period 
(▶ Table 3 and ▶ Table 4).

Discussion

In the EINSTEIN studies, a substantial number of patients were 
included at the extremes of bodyweight. The fixed-dose riva-
roxaban regimen without any dose adjustments for the treatment 
of acute VTE was neither associated with a higher risk of major 
bleeding in patients with a low bodyweight nor with an increased 
risk of recurrent VTE in patients with a high bodyweight. Riva-
roxaban reduced the incidence of major bleeding across all body-
weight categories with similar risks of recurrent VTE both during 
the first 21 days and the whole study treatment period. Similar 
findings were observed across BMI categories.

Recurrent VTE

Whole study period

First 21 days

Major bleeding

Whole study period

First 21 days

Clinically relevant bleeding

Whole study period

First 21 days

Models were adjusted for creatinine clearance and active cancer. BMI = body mass index; CI = confidence interval; HR = hazard ratio; VKA = vitamin K antagonist; 
VTE = venous thromboembolism.

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

Rivaroxaban
Enoxaparin/VKA

BMI <25

Incidence 
n/N (%)

28/1,266 (2.2)
30/1,215 (2.5)

12/1,266 (0.9)
14/1,215 (1.2)

15/1,257 (1.2)
25/1,214 (2.1)

4/1,257 (0.3)
10/1,214 (0.8)

119/1,257 (9.5)
123/1,214 
(10.1)

62/1,257 (4.9)
40/1,214 (3.3)

HR 
(95 %CI)

0.92 (0.54–1.57)

0.84 (0.39–1.81)

0.56 (0.30–1.06)

0.39 (0.12–1.25)

0.91 (0.71–1.17)

1.51 (1.01–2.25)

BMI ≥25 to <30

Incidence 
n/N (%)

35/1,608 (2.2)
41/1,650 (2.5)

14/1,608 (0.9)
22/1,650 (1.3)

18/1,603 (1.1)
30/1,643 (1.8)

8/1,603 (0.5)
11/1,643 (0.7)

152/1,603 (9.5)
160/1,643 (9.7)

67/1,603 (4.2)
60/1,643 (3.7)

HR 
(95 %CI)

0.82 (0.52–1.29)

0.62 (0.32–1.21)

0.60 (0.34–1.08)

0.70 (0.28–1.75)

0.97 (0.77–1.21)

1.12 (0.79–1.58)

BMI ≥30 to <35

Incidence 
n/N (%)

10/825 (1.2)
14/805 (1.7)

4/825 (0.5)
9/805 (1.1)

2/822 (0.2)
8/803 (1.0)

1/822 (0.1)
7/803 (0.9)

70/822 (8.5)
77/803 (9.6)

28/822 (3.4)
34/803 (4.2)

HR 
(95 %CI)

0.70 (0.31–1.57)

0.41(0.13–1.35)

0.27 (0.06–1.28)

0.15 (0.02–1.22)

0.90 (0.65–1.24)

0.83 (0.50–1.37)

BMI ≥35

Incidence 
n/N (%)

13/427 (3.0)
9/434 (2.1)

9/427 (2.1)
4/434 (0.9)

5/426 (1.2)
7/432 (1.6)

3/426 (0.7)
3/432 (0.7)

45/426 (10.6)
47/432 (10.9)

17/426 (4.0)
23/432 (5.3)

HR 
(95 %CI)

1.45 (0.62–3.39)

2.22 (0.68–7.26)

0.71 (0.22–2.24)

0.96 (0.19–4.78)

0.94 (0.62–1.42)

0.72 (0.39–1.36)

P-value 
for in-
terac-
tion

0.60

0.19

0.74

0.45

0.97

0.15

Table 4: Recurrent 
venous thromboem-
bolism and major 
bleeding according 
to body mass index.
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MVTE et obésité: Etudes Einstein / rivaroxaban
Di Nisio M, et al. Treatment of venous thromboembolism with rivaroxaban in relaAon to body weight

A sub-analysis of the EINSTEIN DVT/PE studies. Thromb Haemost 2016;116:739-46.



MVTE et obésité: Etudes Einstein / rivaroxaban

Etudes Einstein DVT – PE (rivaroxaban vs HBPM-AVK): 
ð 14,2% des pa3ents > 100 kg (N=1393) (dont 861 avec IMC > 35)

ð Analyse post-hoc des données poolées: 

ð absence d’associa3on entre poids ou IMC et risque de récidive 
ou d’hémorragie.

N Engl J Med 2010;363:2499-510. N Engl J Med 2012;366:1287-97.
Di Nisio M, et al. A sub-analysis of the EINSTEIN DVT/PE studies. Thromb Haemost 2016;116:739-46. 
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Fig. 1 Recurrent VTE or VTE-related death, major bleeding, and composite of major or CRNM bleeding during the
treatment period by body weight category. CI confidence interval, CRNM clinically relevant non-major, NE not estimable,
RR relative risk, VTE venous thromboembolism

3012 Adv Ther (2021) 38:3003–3018

MVTE et obésité: Etude Amplify / apixaban

• Etude Amplify: Apixaban vs HBPM - AVK
ð 19% des pa0ents > 100 kg (N=1000) , 14% des pa0ents IMC >35 kg/m2

ðAbsence de différence en terme d'efficacité entre les sous-groupes prédéfinis de poids et d’IMC
ð réduc0on du saignement majeur notée sous apixaban chez ces pa0ents

Agnelli G, et al. N Engl J Med 2013;369:799-808.
AT Cohen et al. Adv Ther (2021) 38:3003–3018 hUps://doi.org/10.1007/s12325-021-01716-8 



AT Cohen et al. Adv Ther (2021) 38:3003–3018 hGps://doi.org/10.1007/s12325-021-01716-8 

MVTE et obésité: Etude Amplify / apixaban

Fig. 1 Recurrent VTE or VTE-related death, major bleeding, and composite of major or CRNM bleeding during the
treatment period by body weight category. CI confidence interval, CRNM clinically relevant non-major, NE not estimable,
RR relative risk, VTE venous thromboembolism

3012 Adv Ther (2021) 38:3003–3018

Fig. 1 Recurrent VTE or VTE-related death, major bleeding, and composite of major or CRNM bleeding during the
treatment period by body weight category. CI confidence interval, CRNM clinically relevant non-major, NE not estimable,
RR relative risk, VTE venous thromboembolism

3012 Adv Ther (2021) 38:3003–3018



MVTE et obésité morbide: apixaban
• Une étude rétrospec0ve portant sur 1099 pa0ents ayant BMI>40 ou >120 kg, traités soit par apixaban, soit par 

AVK1:
ð sous apixaban: réduc0on du risque de récidive de MVTE, compara0vement à la warfarine (HR= 0.54, CI: 

0.29–0.97, p = 0.04) (après contrôle des facteurs confondants). 
ð Absence de différence en terme de saignements majeurs, non majeurs cliniquement significa0fs, et 

mortalité toutes causes. 
ð La survenue d’une récidive de MVTE était significa0vement plus tardive sous apixaban que sous warfarin

(p = 0.018). 

• Etude rétrospec0ve « US Vétérans »2:
ð 6934 pa0ents ayant épisode de MVTE >120 kg  ou IMC > 40: traités soit par apixaban (38,4%), soit par AVK
ð Absence de différence en terme de saignements majeurs, non majeurs cliniquement significa0fs, récidive 

de MVTE dans ceqe popula0on entre ceux traités par AOD et ceux par AVK. 

1. A Crouch et al. Pharmacotherapy 2022 Feb;42(2):119-133.doi: 10.1002/phar.2655. Epub 2021 Dec 23.
2. Perino AC et al. Circ Cardiovasc Qual Outcomes. 2021 



Traitement de la MVTE et obésité: synthèse

• Pauvreté des études spécifiquement dédiées aux paJents obèses, alors que l’obésité est 
fréquente, avec au moins un doublement du risque de MVTE.

• Absence de guidelines de haut grade, et concordants.

• SuggesJons:
ð HBPM avec relais AVK (suggéré par l’ISTH 2016)

• Enoxaparine: augmentaJon des doses selon le poids jusqu’à 150 kg 

• Tinzparine: augmentaJon des doses selon le poids jusqu’à la limite de 18000 UI 
ð AOD: données rassurantes à parJr des sous-groupes des études pivots, pour le 

rivaroxaban et l’apixaban , en uJlisant la dose standard.
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Figure S1: RENOVE study design 
 
 

 
DOAC, direct oral anticoagulant; OD, once daily; R, randomisation; VTE, venous thromboembolism. 
  

6-24 months of 
anticoagulation

2200 VTE at
high risk of 
recurrence

Reduced dose of DOAC (mean 24 months)
(apixaban 2.5 mg BID or rivaroxaban 10 mg OD)

RENOVE Study Design

Full dose of DOAC (mean 24 months)
(apixaban 5 mg BID or rivaroxaban 20 mg OD)

Open randomized trial, with 
blind evaluation (PROBE)

Articles

www.thelancet.com   Vol 405   March 1, 2025 725

Lancet 2025; 405: 725–35

See Comment page 676

*The RENOVE Investigators are 
listed in the appendix (pp 2–5)

Univ Brest, INSERM U1304-
GETBO, CIC INSERM 1412, 
Brest, France 
(F Couturaud MD PhD, 
C Tromeur MD PhD, 
K Lacut MD PhD*, 
D Mottier MD PhD, 
C Leroyer MD PhD); Centre 
Hospitalier Universitaire Brest, 
Département de Médecine 
Interne et Pneumologie, Brest, 
France (F Couturaud, C Tromeur, 
K Lacut, S Melac RN, 
S Barillot MS, D Mottier, 
C Leroyer); FCRIN INNOVTE 
Network, Saint-Etienne, France 
(F Couturaud, J Schmidt MD PhD, 
O Sanchez MD PhD, 
A Ballerie MD, 
M-A Sevestre MD PhD, 
N Meneveau MD PhD, 
L Bertoletti MD PhD, 
J Connault MD PhD, 
Y Benhamou MD PhD, 
J Constans MD PhD, 
F-X Lapébie MD PhD, 
G Pernod MD PhD, G Picard MD, 
A Elias MD PhD, C Neveux MD, 
P-M Roy MD PhD, 
S Zuily MD PhD, N Falvo MD, 
P Lacroix MD PhD, 
J Emmerich MD PhD, 
I Mahé MD PhD, 
D Stéphan MD PhD, 
M Danguy des Déserts MD PhD, 
Y Gruel MD PhD, E Presles MS, 
P Girard MD, C Tromeur, 
F Moustafa MD PhD, K Lacut, 
P Mismetti MD PhD, 
S Laporte PhD, D Mottier, 
G Meyer MD†, C Leroyer); Service 
d’urgence, Centre Hospitalier 
Universitaire de Clermont-
Ferrand, Lapsco-UMR UBP-
CNRS 6024, Université 
Clermont Auvergne, 

Extended treatment of venous thromboembolism with 
reduced-dose versus full-dose direct oral anticoagulants in 
patients at high risk of recurrence: a non-inferiority, 
multicentre, randomised, open-label, blinded endpoint trial
Francis Couturaud, Jeannot Schmidt, Olivier Sanchez, Alice Ballerie, Marie-Antoinette Sevestre, Nicolas Meneveau, Laurent Bertoletti, 
Jérôme Connault, Ygal Benhamou, Joël Constans, Thomas Quemeneur, François-Xavier Lapébie, Gilles Pernod, Gaël Picart, Antoine Elias, 
Caroline Doutrelon, Claire Neveux, Lina Khider, Pierre-Marie Roy, Stéphane Zuily, Nicolas Falvo, Philippe Lacroix, Joseph Emmerich, Isabelle Mahé, 
Julien Boileau, Azzedine Yaici, Sylvain Le Jeune, Dominique Stéphan, Pierre Plissonneau-Duquene, Valérie Ray, Marc Danguy des Déserts, 
Rafik Belhadj-Chaidi, Bouchra Lamia, Yves Gruel, Emilie Presles, Philippe Girard, Cécile Tromeur, Farès Moustafa, Vincent Rothstein, Karine Lacut, 
Solen Melac, Sophie Barillot, Patrick Mismetti, Silvy Laporte, Dominique Mottier, Guy Meyer, Christophe Leroyer, for the RENOVE Investigators*

Summary
Background In patients with venous thromboembolism at high risk of recurrence for whom extended treatment with 
direct oral anticoagulants has been indicated, the optimal dose is unknown. We aimed to assess efficacy and safety of 
reduced-dose versus full-dose direct oral anticoagulants in patients in whom extended anticoagulation has been indicated.

Methods RENOVE was a non-inferiority, investigator-initiated, multicentre, randomised, open-label, blinded endpoint 
trial done in 47 hospitals in France. Ambulatory patients aged 18 years or older with acute symptomatic venous 
thromboembolism (pulmonary embolism or proximal deep vein thrombosis) who had received 6–24 uninterrupted 
months of full-dose anticoagulation and for whom extended anticoagulation has been indicated were eligible. Eligible 
participants were categorised as having either a first unprovoked venous thromboembolism, recurrent venous 
thromboembolism, presence of persistent risk factors, or other clinical situations considered to be a high risk of 
recurrence. Participants were randomly assigned (1:1) to receive oral treatment with either a reduced dose of apixaban 
(2·5 mg twice daily) or rivaroxaban (10 mg once daily) or a full dose of apixaban (5 mg twice daily) or rivaroxaban 
(20 mg once daily) using a centralised randomisation procedure with an interactive web response system. The 
sequence generation method was a computerised random number generator and was balanced by blocks of different 
sizes. Randomisation was stratified by centre, type of direct oral anticoagulant, and antiplatelet drug. Physicians and 
participants were unmasked to treatment allocation; recurrent venous thromboembolism, clinically relevant bleeding, 
and all-cause death were adjudicated by an independent committee blinded to treatment allocation. The primary 
outcome was symptomatic recurrent venous thromboembolism, including recurrent fatal or non-fatal pulmonary 
embolism or isolated proximal deep vein thrombosis (non-inferiority hypothesis 90% power to exclude a hazard ratio 
[HR] of 1·7). The primary outcome and first two secondary outcomes were included in a hierarchical testing 
procedure. This trial is registered with ClinicalTrials.gov, NCT03285438.

Findings From Nov 2, 2017, to July 6, 2022, 2768 patients were enrolled and randomly assigned to the reduced-dose 
group (n=1383) or the full-dose group (n=1385). 970 (35·0%) participants were female, 1797 (65·0%) were male, and 
one (<0·1%) had sex not reported. Median follow-up was 37·1 months (IQR 24·0–48·3). Recurrent venous 
thromboembolism occurred in 19 of 1383 patients in the reduced-dose group (5-year cumulative incidence 2·2% 
[95% CI 1·1–3·3]) versus 15 of 1385 patients in the full-dose group (5-year cumulative incidence 1·8% [0·8–2·7]; 
adjusted HR 1·32 [95% CI 0·67–2·60]; absolute difference 0·40% [95% CI –1·05 to 1·85]; p=0·23 for non-inferiority). 
Major or clinically relevant bleeding occurred in 96 patients in the reduced-dose group (5-year cumulative 
incidence 9·9% [95% CI 7·7–12·1]) and 154 patients in the full-dose group (5-year cumulative 
incidence 15·2% [12·8–17·6]; adjusted HR 0·61 [95% CI 0·48–0·79]). 1136 (82·1%) of 1383 patients in the reduced-
dose group and 1150 (83·0%) of 1385 in the full-dose group had an adverse event; 374 (27·0%) patients in the reduced-
dose group and 420 (30·3%) in the full-dose group has a serious adverse event. 35 (5-year cumulative incidence 4·3% 
[95% CI 2·6–6·0]) patients in the reduced-dose group and 54 (5-year cumulative incidence 6·1% [4·3–8·0]) patients 
in the full-dose group died during the study period.

Interpretation In patients with venous thromboembolism requiring extended anticoagulation, reduction of the direct 
oral anticoagulant dose did not meet the non-inferiority criteria. However, the low recurrence rates in both groups 
and substantial reduction of clinically relevant bleeding with the reduced dose could support this regimen as an 
option. Further research will be needed to identify subgroups for whom the anticoagulation dose should not be 
reduced.

Lancet 2025; 405: 725–35 
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Figure S2: Rates of the (A) primary outcome (venous thromboembolism), (B) first key secondary outcome 
(major bleeding or nonmajor clinically relevant bleeding), and (C) second key secondary outcome 
(composite of venous thromboembolism, major bleeding or nonmajor clinically relevant bleeding), in 
prespecified subgroups (during the entire study period) 
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(composite of venous thromboembolism, major bleeding or nonmajor clinically relevant bleeding), in 
prespecified subgroups (during the entire study period) 
A 
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Molécule Posologie et voie d’administration Limitations selon 
Clearance Créatinine

HNF Voie IV ou SC Absence de contre-
indication

HBPM
Enoxaparine
Daltéparine

Tinzaparine
Nardroparine

Voie SC
100 UI/kg/12h
100 UI/kg/12h, ou si cancer 200 UI/kg/24h pendant 1 mois puis 
150 UI/kg/24h
175 UI/kg/24h (1 injection sc/24h)
85 UI/kg/12h 

Contre-indiqué si:
ClCreat < 30 mL/min
ClCreat < 30 mL/min

ClCreat < 20 mL/min
ClCreat < 30 mL/min

Fondaparinux Voie SC, 1 injection SC/24h
<50 kg : 5 mg/24h ; 50 à 100 kg : 7,5 mg/24h
>100 kg: 10 mg/24h

Contre-indiqué si:
ClCreat < 30 mL/min

AOD
Rivaroxaban
Apixaban

Voie orale
15 mg/12h pendant 3 semaines, puis 20 mg/24H 
10 mg/12h pendant 7 jours, puis 5 mg/12h

Contre-indiqué si:
ClCreat < 30 mL/min
ClCreat < 30 mL/min

AVK : warfarine Adaptation des doses pour INR cible entre 2 et 3 Absence de contre-
indication
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Préven,on de la MVTE et obésité
• Chirurgie bariatrique

1. déambula*on précoce
2. prophylaxie mécanique (bas de compression, CPI)
3. prophylaxie médicamenteuse, sauf haut risque hémorragique
AVK non recommandés et AOD très peu étudiés dans ceIe indica*on
HBPM:  quelle dose?
ð Méta-analyse évaluant une dose d’HBPM adaptée au poids vs dose fixe (N=1858)1:
ð tendance à diminu*on du taux de MVTE: 0,54% (IC: 0,2 à 1,0%) contre 2,0% (IC: 0,1 à 6,4%) si pas d’adapta*on au 

poids, sans augmenta*on du risque de saignements majeurs
ð Recommanda*ons (grade 2B) 3 : 
HBPM entre 3000 et 4000 UI an*-Xa toutes les 12h en fonc*on de l’IMC si les pa*ents sont considérés à « faible » 
risque de MVTE 
et 4000 à 6000 UI an*-Xa toutes les 12h en fonc*on de l’IMC si les pa*ents sont considérés à risque « élevé » de 
MVTE, 
Durée: 10 à 15 jours après la sor*e (grade 1C)

1 Ikesaka R, et al.Thromb Res 2014;133:682-7.
2 The Obesity Society, and American Society for Metabolic & Bariatric Surgery. Obesity (Silver Spring). 2013;21 Suppl 1:S1- 27. 
Interdisciplinary European Guidelines on metabolic and bariatric surgery. Obes Facts 2013;6:449-68. 
3 European guidelines on perioperative venous thromboembolism prophylaxis: Surgery in the obese patient. Eur J Anaesthesiol
2018;35:147-53. 



Préven,on de la MVTE et obésité

Chirurgie orthopédique majeure (PTH – PTG): AOD au 1er plan
• Etudes RECORD: 

ð supériorité du rivaroxaban (10 mg/j) vs HBPM (enox 40 mgx1 ou 30 mgX2) en terme 
d’efficacité (survenue d’ETEV: 0,5% et 1,0%, respecJvement p<0,001) 

ð Efficacité du rivaroxaban homogène quelque soit le groupe de poids (1474 pa0ents > 90 kg)

• Revue de la linérature et méta-analyse de l’apixaban vs HBPM en chirurgie orthopédique, 
ð l’apixaban apparaissait plus efficace sur le risque de MVTE que les HBPM (OR=0,54, IC95% 

0.34-0.86, p=0,01) sans augmenter le risque de saignements.
• Dabigatran (150mg/j) apparait moins efficace sur le risque de MVTE que l’enoxaparine
(OR=1,81, IC95% 1.08- 3.03, p=0,02). 

1 Ikesaka R, et al.Thromb Res 2014;133:682-7.
2 The Obesity Society, and American Society for Metabolic & Bariatric Surgery. Obesity (Silver Spring). 2013;21 Suppl 1:S1- 27. 
Interdisciplinary European Guidelines on metabolic and bariatric surgery. Obes Facts 2013;6:449-68. 
3 European guidelines on perioperaJve venous thromboembolism prophylaxis: Surgery in the obese paJent. Eur J Anaesthesiol
2018;35:147-53. 



Préven,on de la MVTE et obésité
Obésité: facteur de risque mineur

• Hospitalisa3on en médecine
ð rappel: pas de place aux AOD dans ceCe indicaDon
ð pas d’études spécifiques chez les paDents obèses
ð Etude Medenox (enoxaparine 20 mg vs 40 mg)1:
Sous-groupe non formalisé d’obèses (20%, soit N=200): pas de différence de résultats
ð Etude PREVENT (Dalteparine 5000 Ux1): 30 % paDents obèses (N=1000) 2

Même réduc+on du risque de MVTE que chez pa+ents non obèses
ð Etude de cohorte rétrospecDve: 3928 paDents > 100 kg ou IMC>403

Enoxaparine 40 x1 vs 40 x2: ↘ risque de MVT de 50% (IC: 0,27-1), sans augmentaEon du risque 
hémorragique

1 Alikhan R, et al. Blood Coagul Fibrinolysis 2003;14:341-6. 
2 Kucher N, et al. Arch Intern Med 2005;165:341-5. 
3 Wang TF, et al. Thromb Haemost 2014;111:88-93. 



Préven,on de la MVTE et obésité

• Données limitées

• En médecine: pas suffisamment de preuves pour proposer au patient obèse une 
augmentation systématique des doses d’HBPM. A envisager si situation à risque 
thrombotique particulièrement élevé

• En chirurgie bariatrique: recommandations d’experts d’adapter la dose d’HBPM au 
poids

• En chirurgie orthopédique majeure: les AOD semblent pouvoir être utilisés sans 
augmentation de dose (rivaroxaban et apixaban)

• Dans les autres situations: à discuter selon l’évaluation du risque thrombotique et du 
risque hémorragique du patient et de la chirurgie. 


