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Embolie pulmonaire et grossesse – post partum

• Incidence de la MVTE : 1.72 cas / 1000 grossesses (≈ 25% EP), 1 décès
maternel/ 100 000 grossesses

• L’EP n’est confirmée que dans environ 5% des cas, lors d’une suspicion 
pendant la grossesse

• Une des principales causes de mortalité maternelle

→ Algorithmes diagnostiques de l’EP lors de la grossesse validés, 

→ Recommandations thérapeutiques simplifiées

Jackson et al. Obstet and Gynecol, 2011. 
Heit 2005. Pomp 2008
Konstantinides et al Eur Heart J 2019



Les recommandations sur le MTEV de la femme enceinteLes recommandations sur le MTEV de la femme enceinte

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

Blood Adv. 2018;2(22):3317-3359.



Konstantinides et al Eur Heart J 2019



Konstantinides et al Eur Heart J 2019



Comment évaluer la probabilité clinique? SCORE de Genève?

Le Gal G et al. Ann Intern Med 2006

PC faible 0 - 1
PC moyenne 2 - 4
PC forte > 5

Score simplifié de Genève
Score révisé de Genève



Patrick Chabloz, British Journal of Haematology, 2001, 115, 150-152

Dosage des D- Dimères et grossesse

• Place des D-dimères
• Augmentent de façon régulière

au cours de la grossesse
• Diminution de la spécificité

du seuil standard
• Sensibilité diminuée?



Seuil d’irradiation foetale
à partir duquel on observe 
des complications : 

50-100 mGy

Irradiation estimée pour le fœtus et la mère

European Heart Journal (2019) 00, 1�61
Tromeur 2017
Ginsberg 1989 
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further evaluation of this technique is required before its widespread
incorporation into diagnostic algorithms. For MRA, the long-term
effects of gadolinium contrast on the foetus are not known. In non-
pregnant patients, technically inadequate images are frequently
obtained and the rate of inconclusive scan results is high.140

Therefore, use of this technique for diagnosing or ruling out PE during
pregnancy cannot be recommended at present. Conventional pul-
monary angiography involves significantly higher radiation exposure
of the foetus (2.2!3.7 mSv) and should be avoided during
pregnancy.400

Overdiagnosis of PE is a potential pitfall that can have significant,
lifelong implications for a pregnant woman, including the risk of
bleeding at the time of delivery, the withholding of oestrogen contra-
ception, and the requirement for thromboprophylaxis during future
pregnancies. Consequently, avoiding PE overdiagnosis in pregnancy is
as important as not missing a PE diagnosis.

9.3 Treatment of pulmonary embolism in
pregnancy
LMWH is the treatment of choice for PE during pregnancy.384 In con-
trast to VKAs and NOACs, LMWH does not cross the placenta, and
consequently does not confer a risk of foetal haemorrhage or terato-
genicity. Moreover, while UFH is also safe in pregnancy, LMWH has
more predictable pharmacokinetics and a more favourable risk
profile.408!411 Although no RCT has evaluated the optimal dose of
LMWH for the treatment of PE during pregnancy, currently pub-
lished data favour similar dosing to non-pregnant patients, either with
o.d. or b.i.d. regimens based on early pregnancy weight.408,410 For the
majority of patients receiving LMWH treatment for PE during preg-
nancy,412,413 it remains uncertain whether using serial measurements
of plasma anti-activated coagulation factor X activity to guide dosing
may be of clinical benefit. It is important to bear in mind that: (i)
LMWH has a predictable pharmacokinetic profile, (ii) data on optimal

anti-activated coagulation factor levels are lacking, and (iii) the assay
itself has limitations.414 In addition, there are no solid data on the clin-
ical benefit vs. harm of frequent, weight-based dose adjustments of
LMWH during pregnancy. Thus, anti-activated coagulation factor X
monitoring may be reserved for specific high-risk circumstances such
as recurrent VTE, renal impairment, and extremes of body weight.

The use of UFH has been associated with heparin-induced throm-
bocytopenia and bone loss. It remains uncertain whether, and to
what extent, the risk of bone loss is increased with LMWH use. In a
recent observational cohort study, in which bone mineral density
was measured by dual-energy X-ray absorptiometry 4!7 years after
the last delivery in 152 women (92 of whom received prolonged
LMWH during pregnancy), lumbar spine bone mineral density was
similar in LWMH-treated women and controls following adjustment
for potential confounders. No osteoporosis or osteoporotic frac-
tures were reported.415

Fondaparinux may be considered if there is an allergy or adverse
response to LMWH, although solid data are lacking and minor trans-
placental passage has been demonstrated.416 VKAs cross the placenta
and are associated with a well-defined embryopathy during the first
trimester. Administration of VKAs in the third trimester can result in
foetal and neonatal haemorrhage, as well as placental abruption.
Warfarin may be associated with central nervous system anomalies
in the foetus throughout pregnancy. NOACs are contraindicated in
pregnant patients.417

The management of labour and delivery requires particular atten-
tion. In women receiving therapeutic LMWH, strong consideration
should be given to planned delivery in collaboration with the multidisci-
plinary team to avoid the risk of spontaneous labour while fully antico-
agulated. The incidence of spinal haematoma after regional anaesthesia
is unknown in pregnant women under anticoagulation treatment. If
regional analgesia is considered for a woman receiving therapeutic
LMWH, >_24 h should have elapsed since the last LMWH dose before
insertion of a spinal or epidural needle (assuming normal renal function
and including risk assessment at extremes of body weight).

In high-risk situations, for example in patients with recent PE, it is
recommended that LMWH be converted to UFH >_36 h prior to
delivery. The UFH infusion should be stopped 4 - 6 h prior to antici-
pated delivery and the activated partial thromboplastin time should
be normal (i.e. not prolonged) prior to regional anaesthesia.418

Data are limited on the optimal timing of post-partum reinitiation
of LMWH.419,420 Timing will depend upon the mode of delivery and
an assessment of the thrombotic vs. bleeding risk by a multidiscipli-
nary team. LMWH should not be given for >_4 h after removal of the
epidural catheter; the decision on timing and dose should consider
whether the epidural insertion was traumatic, and take into account
the risk profile of the woman. For example, an interim dose of a pro-
phylactic LMWH dose may be considered post-operatively (after
caesarean section), once at least 4 h have elapsed since epidural cath-
eter removal, and allowing for an interval of >_8!12 h between the
prophylactic and the next therapeutic dose. Close collaboration
between the obstetrician, the anaesthesiologist, and the attending
physician is recommended.

Anticoagulant treatment should be administered for >_6 weeks
after delivery and with a minimum overall treatment duration of 3
months. LMWH and warfarin can be given to breastfeeding mothers;
the use of NOACs is not recommended.417

Table 12 Estimated amounts of radiation absorbed in
procedures used to diagnose pulmonary embolism (based
on various references385,392–398)

Test Estimated

foetal radiation
exposure
(mGy)a

Estimated maternal

radiation exposure
to breast tissue
(mGy)a

Chest X-ray <0.01 <0.1

Perfusion lung scan with

technetium-99m-

labelled albumin

Low dose: "40 MBq

High dose: "200 MBq

0.02!0.20

0.20!0.60

0.16!0.5

1.2

Ventilation lung scan 0.10!0.30 <0.01

CTPA 0.05!0.5 3!10

CTPA = computed tomography pulmonary angiography; mGy = milligray; MBq =
megabecquerel; PE = pulmonary embolism.
aIn this section, absorbed radiation dose is expressed in mGy to reflect the radia-
tion exposure to single organs, or the foetus, as a result of various diagnostic
techniques. Compare with Table 6, in which effective radiation dose is expressed
in millisieverts to reflect the effective doses of all organs that have been exposed.
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Comment améliorer l’imagerie pendant la grossesse

Van der Pol L*, Tromeur C* NEJM 2019

*participed equally

Réglages spécifiques ++++ 
– Apnée simple (pas d’inspiration profonde) 
– 120cc produit de contraste (au lieu de 100) 
– Débit 4cc/sec 
– Délai fixe 20 secondes avant acquisition 
– 100 kV si < 75 kg ; 120 kV si > 75 kg 
– Remise en cause du tablier de plomb



• Produits de contraste iodés :
– Thyroïde fœtale fonctionnelle à partir de 12 SA
– Risque théorique de dysthyroïdie fœtale transitoire (hypothyroïdie) 

ou néo-natale
– Pas de cas rapporté (pour une injection diagnostique)
– Suivi prospectif* chez 151 femmes ayant eu angioscanner pour 

suspicion d’EP: 0/151 hypothyroïdie néo-natale (0,0% IC95%: 0,0- 2,5%)
– Nécessité de prévenir l ’équipe pédiatrique après 12 SA

Société Française de Radiologie, avril 2005. *M Righini et al. JTH 2022; 00:1-6

Examens radiologiques: Produits de contraste iodés 

AU TOTAL
Pas de contre-indication ni risque réel

L’important est de faire le diagnostic de l’EP (ou l’éliminer)



Diagnosis of Pulmonary Embolism During Pregnancy
A Multicenter Prospective Management Outcome Study

Righini M et al. Ann Intern Med. 2018;169:766-773. 
doi:10.7326/M18-1670

Etude CTEP 5 
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395 patientes incluses
ð 7,1 % d’EP confirmée



Diagnosis of Pulmonary Embolism During Pregnancy
A Multicenter Prospective Management Outcome Study

Righini M et al. Ann Intern Med. 2018;169:766-773. 
doi:10.7326/M18-1670

Etude CTEP 5 

395 patientes incluses
ð 7,1 % d’EP confirmée
ð 0% d’EP dans les trois 

mois de suivi si 
stratégie diagnostique 
négative



Diagnosis of Pulmonary 
Embolism During Pregnancy

Righini et al

<10%

11,6%



Diagnosis of Pulmonary Embolism During Pregnancy
A Multicenter Prospective Management Outcome Study

Righini M et al. Ann Intern Med. 2018;169:766-773. 
doi:10.7326/M18-1670

Etude CTEP 5 

→ Stratégie validée pendant la 
grossesse

→ Comparable à celle 
recommandée en dehors de la 
grossesse 

→ Place de l’EDVMI?



Embolie pulmonaire et grossesse

Suspicion d’EP non 
à haut risque
ESC-ERS 2019



Embolie pulmonaire et grossesse

Suspicion d’EP non 
à haut risque
ESC-ERS 2019



Protocole YEARS (en dehors de la grossesse)

van der Hulle et al. Lancet 2017
van Es et al. JTH 2017

Cohorte prospective multicentrique de 3465 
patients avec suspicion d’EP, dont 456 
(13%) avec EP confirmée

à-14%  angioscanners
àIncidence de MVTE dans les 3 mois: 0.61 % (95 % CI 0.36-0.96)
àIncidence de MVTE fatale dans les 3 mois: 6 (0.20%)

Seuil de D-dimères< Angio-TDM non réalisé Réduction du risque 
absolu

YEARS 48%

Protocole standard 34% 14%



Perspectives chez la femme enceinte : ARTEMIS

Van der Pol L*, Tromeur C* NEJM 2019
*participed equally



Perspectives chez la femme enceinte : ARTEMIS

498 patientes:
ð EP confirmée: 4%
ð 39%: diagnostic d’EP éliminé 

sans CTPA (vs 14% dans 
CTEP5)

ð 1 EP dans le suivi : 0,57% 
IC(0,1-3,2) 

Van der Pol L*, Tromeur C* NEJM 2019
*participed equally





Traitement de l’embolie pulmonaire:



MVTE et grossesse : traitement recommandé par HBPM

• HBPM à dose curative (doses validées en dehors de la 
grossesse), fixe, adaptée au poids de la femme en début de 
grossesse (Strong recommendation)

ASH 2018: Blood Adv. 2018;2(22):3317-3359. ESC 2019. RCOG 2015.. 
*Mcdonnell BP,et al.. J Thromb Thrombolysis 2017; 43:105–11. 
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High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.

40 ESC Guidelines

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehz405/5556136 by C

.C
.L.I.N

. - PAR
IS N

O
R

D
 user on 19 Septem

ber 2019

..

..

..

..

..

..

High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.
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High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.
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MVTE et grossesse : traitement par HBPM

• HBPM à dose curative (doses validées en dehors de la 
grossesse), fixe, adaptée au poids de la femme en début de 
grossesse (Strong recommendation)

• HBPM en 1 ou 2 injections sc / jour, (selon les schémas validés 
hors grossesse)*

ASH 2018: Blood Adv. 2018;2(22):3317-3359. ESC 2019. RCOG 2015.. 
*Mcdonnell BP,et al.. J Thromb Thrombolysis 2017; 43:105–11. 
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grossesse (Strong recommendation)
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• Il est suggéré de ne pas faire de dosage d’anti Xa systématique 
(Conditional recommendation)
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systématique (Conditional recommendation)

• Durée: toute la grossesse, et 6-8 semaines post-partum, et au 
moins 3 mois 
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MVTE et grossesse : AOD non recommandés

• 236 cas rapportés (178 sous Rivaroxaban)
• AOD arrêté dans les 2 premiers mois de grossesse pour 84% des 

femmes (26 semaines maximum)
• Données sur le suivi de la grossesse chez 140 femmes:

• Interruption de grossesse: 39 %
• Fausse couche spontanée: 31%
• Viabilité fœtale : 68%
• Malformations fœtales et neo-natales : 8 grossesses, dont au moins la moitié 

étaient suspectes d’être reliées au rivaroxaban pendant le 1er trimestre de 
grossesse

• Absence de complications hémorragiques ou thrombotiques

H Lameijer et al. Thrombosis Research 2018; 169: 123-7. 
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High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.
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High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.
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High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.
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High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.

40 ESC Guidelines

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehz405/5556136 by C

.C
.L.I.N

. - P
A

R
IS

 N
O

R
D

 user on 19 S
eptem

ber 2019

..

..

..

..

..

..

High-risk, life-threatening PE during pregnancy is a rare, but poten-
tially devastating, event. A recent systematic review included 127
cases of severe PE during pregnancy (and until 6 weeks post-partum)
treated with thrombolysis, thrombectomy, and/or ECMO.421 Both
high- and intermediate-risk PE cases were included, and 23% of
women experienced cardiac arrest. Reported survival rates were 94
and 86% following thrombolysis and surgical thrombectomy, respec-
tively; however, these favourable rates may reflect reporting bias.
Following thrombolysis, major bleeding occurred in 18 and 58% of
cases during pregnancy and in the post-partum period, respec-
tively.421 Finally, foetal deaths occurred in 12 and 20% of the cases
following thrombolysis and thrombectomy, respectively.421

Thrombolytic treatment should not be used peri-partum, except in
the setting of life-threatening PE. Typically, UFH is used in the acute
treatment of high-risk PE.

Although the indications for vena cava filters are similar to those
for non-pregnant patients (discussed in section 6), there is limited
experience with their use in pregnancy and the risk associated with
the procedure may be increased.

Suggestions for the anticoagulation management of PE in specific
clinical situations (also) related to pregnancy, for which conclusive
evidence is lacking, are presented in Supplementary Data Table 9.

9.3.1 Role of a multidisciplinary pregnancy heart team

A team of multidisciplinary colleagues should collaborate in the plan-
ning of ante-, peri-, and post-partum care pathways for women with
cardiovascular diseases, including PE. As many members as possible
of this team should have expertise in the management of PE during
pregnancy and the post-partum period. Jointly agreed, written care
pathways should be available (if timelines permit) for effective com-
munication (an example is shown in Figure 7).

9.4 Amniotic fluid embolism
Amniotic fluid embolism (AFE) is a rare condition that occurs dur-
ing pregnancy or shortly after delivery. It remains one of the leading
causes of direct maternal death (i.e. death resulting from the preg-
nancy rather than from pre-existing conditions) in high-income
countries.422 Diagnosis of AFE is challenging, being primarily a clini-
cal diagnosis of exclusion. Awareness of AFE, prompt diagnosis, and
aggressive life support are of critical importance. AFE is character-
ized by unexplained sudden cardiovascular or respiratory deterio-
ration, often accompanied by disseminated intravascular
coagulation,422 and occurring during pregnancy or after deliv-
ery.423,424 The reported incidence is approximately 2!7 per 100
000 maternities, with a mortality rate of 0.5!6 deaths per 100 000
deliveries.422,425,426 Reported case fatality rates vary, reflecting the
challenges in making the diagnosis and the rarity of AFE. In a retro-
spective Californian study including more than 3.5 million deliveries,
a case fatality rate of 13% was reported, as in other US and
Canadian studies.425 Similarly, a case fatality rate of 19% was
reported in a recent prospective UK population-based study with
validated case criteria.422 Recent literature have suggested that risk
factors for AFE may include pre-existing cardiac, cerebrovascular,
and renal disorders, placenta previa, polyhydramnios, stillbirth, cho-
rioamnionitis, hypertensive disorders, instrumental delivery, and
caesarean section.422,425 Management of AFE is supportive, and

based on high-quality emergency care following the recognition
and diagnosis of the condition, with prompt treatment of bleeding
and coagulopathy.423 Awareness of AFE should be integral to the
education of involved physicians and to emergency algorithms.

9.5 Recommendations for pulmonary embolism in
pregnancy

Recommendations Classa Levelb

Diagnosis

Formal diagnostic assessment with validated

methods is recommended if PE is suspected dur-

ing pregnancy or in the post-partum period.388,391

I B

D-dimer measurement and clinical prediction

rules should be considered to rule out PE during

pregnancy or the post-partum period.388,391

IIa B

In a pregnant patient with suspected PE (par-

ticularly if she has symptoms of DVT), venous

CUS should be considered to avoid unneces-

sary irradiation.388

IIa B

Perfusion scintigraphy or CTPA (with a low-radi-

ation dose protocol) should be considered to

rule out suspected PE in pregnant women; CTPA

should be considered as the first-line option if

the chest X-ray is abnormal.385,386

IIa C

Treatment

A therapeutic, fixed dose of LMWH based on

early pregnancy body weight is the recom-

mended therapy for PE in the majority of preg-

nant women without haemodynamic

instability.408,410

I B

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high-

risk PE.421

IIa C

Insertion of a spinal or epidural needle is not rec-

ommended, unless >_24 h have passed since the

last therapeutic dose of LMWH.

III C

Administration of LMWH is not recom-

mended within 4 h of removal of an epidural

catheter.

III C

NOACs are not recommended during preg-

nancy or lactation.
III C

Amniotic fluid embolism

Amniotic fluid embolism should be considered

in a pregnant or post-partum woman with

otherwise unexplained cardiac arrest, sus-

tained hypotension, or respiratory deteriora-

tion, especially if accompanied by

disseminated intravascular

coagulation.422,425,426

IIa C

CTPA = computed tomography pulmonary angiography; CUS = compression ultraso-
nography; DVT = deep vein thrombosis; LMWH = low-molecular weight heparin;
NOACs = non-vitamin K antagonist oral anticoagulants; PE = pulmonary embolism.
aClass of recommendation.
bLevel of evidence.
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Conclusions
• Une stratégie diagnostique est enfin validée pour le diagnostic 

d’embolie pulmonaire pendant la grossesse
ðTrès comparable à celle utilisée en dehors de la grossesse
ðPlace de la stratégie Years à définir
ðPlace de l’echographie veineuse des membres inférieurs limitée
ðAngioscanner ou scintigraphie pulmonaire? en fonction de la 

disponibilité, du tableau radio-clinique

• Le traitement repose sur les HBPM, pendant toute la grossesse, 
utilisés selon les schéma validés en dehors de la grossesse, sans 
adaptation ni contrôle biologique, en dehors de cas particuliers.

Aucun examen nécessaire au diagnostic n’est contre-indiqué



Recommandations de bonne pratique pour la prise en charge de 
la MVTE pendant la grossesse

R238 — Il est recommandé de ne pas utiliser les AVK, ni le fondaparinux, ni les anticoagulants oraux
directs (AOD) (grade 1−).

R239 — Il est recommandé d’utiliser les HBPM, selon les schémas validés en dehors de la grossesse
(grade 1+). Il est suggéré d’utiliser une dose fixe d’HBPM adaptée au poids de la patiente au moment
de l’évènement thromboembolique veineux ou du début de sa grossesse sans modification ultérieure
(grade 2+)

R240. Il est suggéré de ne pas surveiller les plaquettes lors d’un traitement par HBPM pendant la
grossesse, en dehors de la notion d’antécédent de thrombopénie héparino-induite (TIH) (grade 2−).

R241. Par analogie à la population générale, il est suggéré de ne pas surveiller l’activité anti-Xa lors
d’un traitement par HBPM pendant la grossesse, ni d’adapter les doses d’HBPM à ce dosage (grade
2−).

R242. Il est suggéré ……….des recommandations locales de traitement de la MVTE pendant la
grossesse et le post-partum (grade 2+).



Traitement recommandé de la MVTE pendant la 
grossesse:   HBPM (grade IB)

S Middeldorp and W Ganzevoort Blood. 2020; 136(19):2133-2142



Recommandations de bonne pratique pour la prise en charge de 
la MVTE pendant la grossesse

• HBPM recommandée, selon les schémas validés en dehors de la grossesse (grade 1+). 
• Suggéré une dose fixe d’HBPM adaptée au poids de la patiente au moment de 

l’évènement thromboembolique veineux ou du début de sa grossesse sans 
modification ultérieure (grade 2+)

• Suggéré de ne pas surveiller les plaquettes lors d’un traitement par HBPM pendant la 
grossesse, en dehors de la notion d’antécédent de thrombopénie héparino-induite 
(TIH) (grade 2−).

• Suggéré de ne pas surveiller l’activité anti-Xa lors d’un traitement par HBPM pendant 
la grossesse, ni d’adapter les doses d’HBPM à ce dosage (grade 2−).

• Suggéré de ne pas utiliser les AVK, ni le fondaparinux, ni les anticoagulants oraux 
directs (AOD) (grade 1−)

• Suggéré ……….des recommandations locales de traitement de la MVTE pendant la 
grossesse et le post-partum (grade 2+).



Traitement anticoagulant et
allaitement

1. AVK: warfarine autorisée aux USA
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J Pediatr 1983; 103: 325-7

2. Héparine non fractionnée (HNF)
3. Héparines de Bas Poids Moléculaire (HBPM)
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