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Epidémiologie

Prévalence chez les patients hospitalisés 0.4%

Diagnostic/année
Incidence estimée

Autopsies :
VTE
PE

Cause de la mort

0.04%
0.2%

25%
18%
1%

Stein PD et al. Am J Cardiol 2005, Dalen JE et al. Prog Cardiovasc Dis 1975,
Nordstrom M et al. APMIS 1998




Facteurs de risques

Predisposing factor Patient-related Setting-related

Strong predisposing factors (odds ratio =10)
Fracture (hip or leg)
Hip or knee replacement
Major general surgery
Major trauma
Spinal cord injury

Predisposing factor

Patient-related Setting-related

Moderate predisposing factors (odds ratio 2—9)

Arthroscopic knee surgery

Central venous lines

Chemotherapy

Chronic heart or
respiratory failure

Hormone replacement
therapy

Malignancy

Oral contraceptive
therapy

Paralytic stroke
Pregnancy/postpartum
Previous VTE
Thrombophilia

v
v
v
v
v
v
v
v
v
v
v

From ESC Guidelines 2008




Facteurs de risques

Predisposing factor Patient-related Setting-related

Weak predisposing factors (odds ratio <<2)

Bed rest =3 days v

Immobility due to sitting v
(e.g. prolonged car or air
travel)

Increasing age v

Laparoscopic surgery v
{e.g. cholecystectomy)

Obesity v

Pregnancy/antepartum v

Varicose veins v

From ESC Guidelines 2008




Stratification de la probabilité clinique d'EP

Faible ou intermédiaire Elevée



Stratification de la probabilité clinique d'EP

Evaluation clinique empirique ou implicite’
Evaluation par régles de prédiction:

- Score de Geneéve?

- Score de Genéve révisé?

- Score de Wells*

- Régle de Charlotte®

1. PIOPED JAMA 1990, 2. Wicki J et al. Arch Intern Med 2001, 3. LeGal G et al. Ann Intern
Med 2006, 4. Wells PS et al. Thromb Haemost 2000, 5. Kline JA et al. Chest 2006




Présentation clinique

PE confirmed

(n=1219)
Symptoms
Dyspnoea B0%
Chest pain (pleuritic) 52%
Chest pain (substernal) 12%
Cough 20%
Haemoptysis 11%
Syncope 19%
Signs
Tachypnoea (=20/min) 70%
Tachycardia (= 100/min) 26%
Signs of DVT 15%
Fever (=3857C) 7%
Cyanosis 11%

Miniati M et al. AJDRCCM 1999, Stein PD et al. Am J Cardiol 1991




Stratification de la probabilité clinique d'EP

Revised Geneva score : Wells score'
Variable Points Variable Points
Predisposing factors Predisposing factors
Age =65 years +1
Previous DVT or PE +3 Previous DVT or PE +15
Surgery or fracture within 1 month +2 Recent surgery or immobilization +1.5
Active malignancy +2 Cancer +1
Symptoms Symptoms
Unilateral lower limb pain +3 .
Haemoptysis +2 Haemoptysis +1
Clinical signs Clinical signs
Heart rate Heart rate
75—94 beats/min +3 =100 beats/min +1.5
=95 beats/min +5
Pain on lower limb deep vein at +4 Clinical signs of DVT +3
palpation and unilateral oedema :
Clinical judgement
Alternative diagnosis less likely than PE +3

From ESC Guidelines 2008




Stratification de la probabilité clinique d'EP

intermédiaire (25-35%) Gene > 9 pt
enéve = Jpts

Genéve Faible 0-4 pts
Interm. 5-8 pts

Geneve R Faible 0-3 pts
Interm. 4-10 pts

Wells Faible <2 pts
Interm. 2-6 pts

Geneve R =11 pts

WEE > 6 pts
Prob. > 4 pts

Charlotte > 1él.

Improb. < 4 pts

Charlotte Exclue 0 él.




Stratification de la probabilité clinique d'EP

Faible (6-12%) ou

intermédiaire (25-35%) Elevée (50-70%)

-
Dosage des D-dimeres Anticoagulation jusqu’au
(70-90% des cas) diagnostic (10-30% des cas)



Stratification du risque de mortalité

Hypotension: RV dysfunction:

-SBP <90 mmHg - Echocardiography '
- Chute > 40 mmHg - CT: RV dilatation ~ -Troponin T'ou |

(>15min) - BNP ou NT-proBNP (- H-FABP)
- RHC

Myocardial Injury:

ESC Guidelines Torbicki A et al. EHJ 2008




Algorithme diagnostic

' Suspected non-high-risk PE
i.e. without shock or hypotension

Assess clinical probability of PE
Implicit or prediction rule

| }
Low/intermediate clinical probability High clinical probability
or "PE unlikely" or "PE likely"
D-dimer

negative positive
Mo treatment® Multidetector CT Multidetector CT

No PE* FEt Mo PE PE
Mo treatment® Treatment* MNo treatment” or Treatment”

investigate further®




Diagnostic criterion Clinical probability of PE

Low Intermediate  High
Exclusion of pulmonary embolism
Mormal pulmonary angiogram +

VIQ scan

Mormal lung scan +




Diagnostic criterion Clinical probability of PE

Low Intermediate  High

Confirmation of pulmonary embalism

CUS showing a proximal DVT + + 5




Algorithme diagnostic
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CT immediately available®

no yes
Echocardiography
RV overload
|
' + !
CT available and
e o patient stabilized CT

, 1
Mo other tests available®

i positive
or patient unstable

L

Search for other causes

Thrombolysis/embolectomy
not justified

PE-specific treatment
justified
Consider thrombolysis
or embolectomy

|

negative

Search for other causes
Thrombolysislembolectomy
not justified




Un peu d’histoire...

1916 Découverte d’'une substance lipophile inhibant la coagulation
McLean, Am. J. Physiol. 1916

1918 Isolée a partir du foie de chien, elle est baptisée Heparin
Howell and Holt, J Physiol. 1918

1936-38 Utilité de I'héparine en prévention des thromboses

Murray et al., Can Med Ass J. 1936
Best et al., J Physiol. 1938

1980s Premiéres utilisations des héparines fractionnées
Thomas et al., Thromb Haemost. 1981




Heparines

HNF
Liguémine® , Calciparine®
Poids moléculaire 12 a 15’000 Daltons
Demi-vie courte, Pic a 4 heures (s.c.), Biodisponibilité 20-30%
Surveillance: aPTT, activité anti-Xa (HNF)
HBPM

Clexane®, Fraxiparine®, Fraxiforte® , Fragmin®
Poids moléculaire 4 a 5000 Daltons
Demi-vie plus longue, Pic 3 a 5 heures, Biodisponibilité 100%

Surveillance: activité anti-Xa (HBPM)




Amplification

Il
Génération de thrombine »

A A

Fibrinogéne —> Fibrine

TF-Vlla



Mode d’action

Pentasaccharide
sequence

Unfractionated
heparin

=

Antithrombin

T—Thrombin

Low- Pentasaccharide
molecular- sequence

weight _ .
Hegan Ql»l:actor Xa

L5

Antithrombin

Weitz, N Engl J Med 1997.




Traitements

Activated partial
thromboplastin time

35-45 s (1.2-1.5 times control)

46—70 s (1.5-2.3 times control)
71-90 5 (2.3-3.0 times control)

=90 5 (>=3.0 times control)

Change of dosage

80 Ufkg bolus; increase infusion
rate by 4 U/kg/

40 Ulkg bolus; increase infusion
rate by 2 U/kgh

Mo change

Reduce infusion rate by 2 Ulkg/

Stop infusion for 1 h, then reduce
infusion rate by 3 Uikg/

Tinzaparin

Fondaparinux

Dose Interval

1.0 mglkg Every 12 h
or 1.5 mg/kg” Once daily”
175 Ulkg Once daily
5 mg (body weight <250 kg) Once daily

7.5 mg (body weight 50-100 kg)
10 mg (body weight =100 kg)

From ESC Guidelines 2008




Recommendations: long-term treatment Class” Level

Tra|tements ...................................................................................

* For patients with PE secondary to a transient [ A
(reversible) risk factor, treatment with a VKA
is recommended for 3 months

» For patients with unprovoked PE, treatment A
with a VKA is recommended for at least
3 months

o Patients with a first episode of unprovoked PE Ik B

and low risk of bleeding, and in whom stable
anticoagulation can be achieved, may be
considered for long-term oral anticoagulation

* For patients with a second episode of A
unprovoked PE, long-term treatment is
recommended

& |n patients who receive long-term anticoagulant | C

treatment, the risk/benefit ratio of continuing
such treatment should be reassessed at regular
intervals

» For patients with PE and cancer, LMWH should  lla B
be considered for the first 3—-6 months . ..
after this period, anticoagulant therapy with VKA | C

or LMWH should be continued indefinitely or
until the cancer is considered cured

* |n patdents with PE, the dose of VKA should be I A

adjusted to maintain a target INR of 2.5 (range . .
2.0-3.0) regardless of reatment duration ESC Guidelines 2008




Pronostic
Geneva Pronostic Score (GPS)

Cancer

Insuff. Cardiaque
ATCD VTE

SBP < 100 mmHg
PaO, < 60 mmHg
TVP proximale

Risque plus faible

Risque plus élevé

Points
2

1
1
2
1
1

<3
23

PE severity index (PESI)

Points
Age (par année) années
Sexe masculin +10
Cancer +30
Insuff. Cardiaque +10
Insuffisance resp. +10
Fréquence card. >110/min +20
SBP<100 mmHg +30
Fréquence resp. 2 30/min  +20
Température < 36°C +20
Altération EC +60
Sa0, <90% +20
Classe 1 <65
Classe 2 66-85
Classe 3 86-105
Classe 4 106-125

Wicki J at al. Thromb Haemost 2000

Aujesky D et al. AJRCCM 2005




Pronostic

Geneva Pronostic Score (GPS)

Risque plus faible 2.2%

Risque plus élevé 26.1%

PE severity index (PESI)

Classe 1 2%
Classe 2 2%
Classe 3 6.5%

Wicki J at al. Thromb Haemost 2000
Aujesky D et al. AJRCCM 2005




Pronostic

Author n

Ten Wolde et al”
Kucher et al.’
Kucher et al.”
Pruszczyk et al.®
Binder et al.”

Kostrubiec et al®

113

Biomarlker and

test used
BNP®
NT-proBNP*
BNP Triage
NT-proBNP*
NT-proBNP*
NT-proBNP*

Threshold

21.7 pmol/L

500 pg/mL
50 pg/mL
600 pg/mL
1000 pg/mL

MNT-proBNP =7500 pg/

mL*

(%)

Positive

16

Sensitivity
(%)

86
MNA,
MNA
100
100
65

Specificity
(%)

73
MNA,
MNA
33
49
93

PPV®
(%)

From ESC Guidelines 2008




Pronostic

Prognostic Factor Categories Points
Altered mental state *
Mo 0
Yes 10
Score PREP on admission
Mo 0
Yes 6
Class | (<6) 1.8%
Mo 0
Yes 6
=100 0
Class lll (218) 22.2% 100-249 1
250-499 2
500-999 4
=1,000 8
RV/LV ratio
0.2-0.49 0
0.5-0.74 3
0.75-1.00 5
1.00-1.25 8
=1.25 1

Sanchez O et al. AJRCCM 2010



Evolution

Cumulative % of VTE recurrence
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Prandoni P et al. Haematologica 2007
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Klok FA et al. AURCCM 2009




Hypertension pulmonaire (CTEPH)

Hypothése thrombo-embolique

o o kw0 DN =

EP

Résolution incompléete
Organisation des thrombi
Contrainte de cisaillement

Remodelage vasculaire

Hypertension pulmonaire

Hypothése artériopathie
1. Atteinte vasculaire primaire
Thromboses secondaires

Remodelage vasculaire

B

Hypertension pulmonaire




Incidence de la CTEPH

Cumulative Incidence of CTPH

0.04 -

0.03+

0.02 1

0.01+

0.00

Pengo V et al. NEJM 2004




Incidence de la CTEPH

Doppler-Derived estimate of RVSP (mm Hg)

90 4

80 4

70 1

60

50 4

40 4

30 4

20 4

10 1

Diagnasis

Time Point

& Month Follow-up

Doppler-Derived Estimate of RVSP (mm Hg)
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40
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20

Diagnosis 6 Month Follow-up
Time Point

Kline JA et al. Chest 2009




RVSP or

Baseline Method of Treatment in PAsP at
Patients, RVSP. Follow-up Measuring Patients at Follow-up Follow-up, Pulmonary
Study/Year No. mm Hg Interval RVSP Follow-up Group mm Hg Hypertension, 6%
De Soyza and 23 47T+ 12 49mo  Catheter 13 (57)  Heparin 37 69
Murphy™/
1972
Hall et al*'/1977 88 Not 2-72mo  Catheter 14 (16)  Notspecified  Not 11
reported reported
Riedel et al**/1952 76 Not 4.8vr Catheter 54 (71)  Notspecified  Not 22
reported reported
Schwarz et al™/ 7 61 £ 14 15mo  Catheter 7(100) Thrombolytics 24 =5 0
19585
Remy-Jardin 62 Not Smo  Echocardiogram 62 (100)  Not specified  Not 16
et al /1997 reported reported
Ribeiro et al™/ 78 49+ 13 12mo  Echocardiogram 56 (72)  Notspecified  Not 3
1999 reported
Sharma et al®
2000 21 27 £ 2.01 T4y Catheter 11(52)  Heparin 22 £ 1.4* 55
2000 40 28 = 1.91 T4y Catheter 12 (63)  Thrombolytics 17 = 1.3% 25
Ciurzynski et al®®/ 36 45+ 13 31yvr Echocardiogram 13 (36)  Not specified 24+£8 8
2004
Pengo et al'*/2004 223 Not 943mo  Echocardiogram 183 (82); Notspecified Not 4
reported reported
Becattini et al'®/ 259 Not 46 mo  Echocardiogram 37(14)  Notspecified  Not 14
2006 reported reported
Present report
2008 179 23 + 21 6mo  Echocardiogram 144 (80)  Heparin 17+ 18 19
2008 21 40 + 21 Gmo  Echocardioeram 15 (85)  Thrombolvtics 20 *+ 14 22




Epoprostenol

707

mPAP (mm Hg)
&

Baseline

Preop

CO (iter/min)

Baseline

Preop

PVR (dynes/s cm5)

20001

Baseline

Preop

Nagaya N et al. Chest 2003




Epoprostenol

Cardiac index L-min-!.m-2
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Bresser P et al. ERJ 2004




Treprostinil

1.00 -1
L
o
0.75- 1
I'I
| Treprostinil treated
0.504 e —————
0.254
0.004 Untreated

0 12 24 36 48 60 72 84
Time in months of follow-up

Subject 25 19 19 19 12 12 10 Treprostinil treated

'l 'l ! ] | 'l

atrlskrﬂ3 20 14 12 8 5 5 5 Untreated

Skoro-Sajer N et al. J Thromb Haemost 2007




Sildenafil
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Reichenberger F et al. ERJ 2007




Bosentan
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Hoeper M et al. Chest 2005




Bosentan

Patients %
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80 4
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Hughes RJ et al. ERJ 2006




Bosentan

Percentage of patients
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WHO FC I
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Jais X et al. JACC 2008




Cas clinique

Monsieur S.M., 1974









Héflin F et al. NEJM 1985




« Whenever | feel like exercise | lie down until
the feeling passes »

Robert M. Hutchins
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