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PERC : Pulmonary Embolism Rule-Out
Criteria

Age <50y
Initial heart rate < 100 beats/min
Initial oxygen saturation >
94% on room air
No unilateral leg swelling
No hemoptysis
No surgery or trauma within 4 wk
No history of venous
thromboembolism

No estrogen use




2 AC American College of Physicians™ CLINICAL GUIDELINE

Evaluation of Patients With Suspected Acute Pulmonary Embolism:
Best Practice Advice From the Clinical Guidelines Committee of the

American College of Physicians

Best Practice Advice 2: Clinicians should not obtain D-dimer
measurements or imaging studies in patients with a low pretest
probability of PE and who meet all Pulmonary Embolism Rule-

Qut Criteria.




:15 — Stratégie ?

=
e

E { _—
- )
™

v \ ‘
N
|2k
< ! \ a4
- e \ S - =i
) . i
= R > i
‘ N o Wl o
= A N '!h i
> , iy '
4 . L Al "
% s i Y v
X L
. n“ d >
‘A ‘
g
Dal 3 ‘
ir T “

2 | D-dimeres = 630 | Echo-Doppler Mi

/7 oy Angioscanner Aucun

| B

Ta




YEARS score ranges from 0 to 3,
1 point per item: PE is the most
likely diagnosis, hemoptysis,
and clinical sign of deep vein
thrombosis

Freund, JAMA, 2021

JAMA | Original Investigation

Effect of a Diagnostic Strategy Using an Elevated and Age-Adjusted
D-Dimer Threshold on Thromboembolic Events in Emergency Department

Patients With Suspected Pulmonary Embolism

A Randomized Clinical Trial

Intervention

[ Patient included in trialj

v

YL Al YEARS score >0? e l

D-dimer threshold ' Age-adjusted
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Freund, JAMA, 2021

JAMA | Original Investigation

Effect of a Diagnostic Strategy Using an Elevated and Age-Adjusted
D-Dimer Threshold on Thromboembolic Events in Emergency Department
Patients With Suspected Pulmonary Embolism

A Randomized Clinical Trial

Table 2. Primary End Point (Occurrence of a VTE Event at 3 Months)

. Difference (97.5% 1-sided Cl)
Intervention group

Variable (n=1726) Control group (n = 688) Adjusted® Unadjusted
Per-protocol population®

No. 648 623

VTE at 3 mo, No. (%) [95% CI] 1 (0.15)[0.00 to 0.86] 5(0.80) [0.26 to 1.86] -0.64 (-0 to 0.21) -0.65 (-»t00.17)
Randomized population®

No. 726 688

VTE at 3 mo, No. (%) [95% ClI] 3(0.41)[0.09 t0 1.20] 6(0.87)[0.32t01.89] -0.49 (-0 to 0.36) -0.46 (- to0 0.45)
As-randomized population with multiple imputation?

No. 726 688

VTE at 3 mo 3.2¢ 6.1¢

% (95% Cl) 0.42 (-0.06 to 0.90) 0.88 (0.18 t0 1.58) NAf -0.46 (- to 0.39)




JAMA | Original Investigation

Effect of a Diagnostic Strategy Using an Elevated and Age-Adjusted
D-Dimer Threshold on Thromboembolic Events in Emergency Department
Patients With Suspected Pulmonary Embolism

A Randomized Clinical Trial

Intervention group (n = 726) Control group (n = 688) Difference (95% Cl)
Variable No. No. (%) [95% CI] No. No. (%) [95% ClI] Adjusted® Unadjusted
Chest imaging® 726 221(30.4)[27.1t033.9] 688 275 (40.0) [36.3t0 43.7] -8.7(-13.8t0 -3.5) -9.5(-14.5t0-4.3)

consisting of a combination of the YEARS rule with an age-
adjusted D-dimer cutoff resulted in a noninferior proportion
of VTEs at 3 months compared with a conventional strategy.
The intervention was associated with a statistically signifi-
cant reduction in chest imaging use.




Computed tomography. An increaig source of
radiation exposure

A_Brenner, New Engl J Med, 2007 & Van Raden, Radiology, 2008

Cancer : 1% lié a scanner diagnostique

Deces : 1/2.000 pour irradiation par scanner abdominal
(10 mSV) < 25 ans




Intervention

[ Patient included in trial}

‘I-B YEARS score >07? >Yil

) threshold | Age-adjusted
/mL - D-dimer threshold

i D-dimer above threshold? >Y£l

PE excluded Chest imaging

- _

JAMA | Original Investigation

Effect of a Diagnostic Strategy Using an Elevated and Age-Adjusted
D-Dimer Threshold on Thromboembolic Events in Emergency Department
Patients With Suspected Pulmonary Embolism

A Randomized Clinical Trial

YEARS score , 1 point per item: PE is
the most likely diagnosis, hemoptysis,
and clinical sign of deep vein
thrombosis
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Jaff, Circulation, 2011

Stratification anatomique
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Relation between artery obstruction & pulmonary vascular resistance
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PATIENT WITH ACUTE PE

v
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ESC GUIDELINES
@ ESC European Heart Journal (2019) 00, 1—61 _.Esc Go.»-v

European Society doi:10.1093/eurheartjlehz405
of Cardiology

=

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)

ESC, Eur Heart J, 2019




Strategie diagnostique spécifique
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PATIENT WITH ACUTE PE
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@ E SC European Heart Journal (2019) 00, 1—61 . .58 Go.»-a

European Society doi:10.1093/eurheartjlehz405 - 2
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)







Suspected PE in a patient with haemodynamic instability2

Treatment of
high-risk PE?

'







The NEW ENGLAND JOURNAL of MEDICINE

Agnelli, 2010

Figure 3. Right Ventricular Dilatation.

Right ventricular hypokinesis and dilatation have been shown to be independent predictors of 30-day mortality
among hemodynamically stable patients with pulmonary embolism. In Panel A, right ventricular dilatation is clearly
visible on echocardiography. In Panel B, images obtained on multiplanar reconstruction of multidetector CT angiog-
raphy show the right and left heart chambers in the coronal view (at upper left), in the axial view (at lower left), and
in the sagittal view (at lower right). Images obtained on multiplanar reconstruction at the valvular plane in the axial
view allow the measurement of the diameter of the right ventricle (RV) and the left ventricle (LV) (at lower left). A
ratio of more than 1.0 for the diameter of the right ventricle to that of the left ventricle indicates right ventricular
dysfunction.




Lower-limb CUS
It is recommended to accept the diagnosis of VTE (and PE) if a CUS shows a proximal DVT in a patient with clinical suspi-

cion of PE.16%1>

If CUS shows only a distal DVT, further testing should be considered to confirm PE.'"’

If a positive proximal CUS is used to confirm PE, assessment of PE severity should be considered to permit risk-adjusted

managment.‘ 78179

D-dimer

Plasma D-dimer measurement, preferably using a highly sensitive assay, is recommended in outpatients/emergency depart-

ment patients with low or intermediate clinical probability, or those that are PE-unlikely, to reduce the need for unneces-
sary imaging and irradiation, 101~ 103.122.164171.173.174
As an alternative to the fixed D-dimer cut-off, a negative D-dimer test using an age-adjusted cut-off (age x 10 pg/L, in

patients aged >50 years) should be considered for excluding PE in patients with low or intermediate clinical probability,
or those that are PE-unlikely.'®

As an alternative to the fixed or age-adjusted D-dimer cut-off, D-dimer levels adapted to clinical probability” should be

considered to exclude PE.'"”

D-dimer measurement is not recommended in patients with high clinical probability, as a normal result does not safely

exclude PE, even when using a highly sensitive assay.”” 76

ESC, Eur Heart J, 2019







Thrombolyse ?
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HEPARIN PLUS ALTEPLASE COMPARED WITH HEPARIN ALONE IN PATIENTS
WITH SUBMASSIVE PULMONARY EMBOLISM

StavRos KonsTANTINIDES, M.D., ANNETTE GEIBEL, M.D., GERHARD HEUSEL, PH.D., FrRiTz HEINRICH, M.D.,
AND WOLFGANG KaspPeER, M.D., FOR THE MANAGEMENT STRATEGIES AND PROGNOSIS OF PULMONARY EMBOLISM-3
TRIAL INVESTIGATORS*

EVENT

Primary end point

Death from all causes

Escalation of treatment
Catecholamine infusion

(for persistent hypotension or shock)

Secondary thrombolysis
Endotracheal intubation
Cardiopulmonary resuscitation
Embolectomy or thrombus fragmentation

Secondary end points

Recurrent pulmonary embolismi
Major bleeding§

Fatal bleeding

Hemorrhagic strokeq
Ischemic strokeq

HEPARIN PLUS

ALTEPLASE
(N=118)

13 (11.0)

4 (3.4)
12 (10.2)
3 (2.5)

(7.6)
(2.5)

OO W

OO O
N N
oW

no. (%)

HEePARIN PLUS

PLACEBO
(N=138)

34 (24.6)
3(2.2)
34 (24.6)
8 (5.8)

32 (23.2)
3(2.2)
1(0.7)
1 (0.7)

(2.9)
(3.6)
(0.7)

— O = U1

(0.7)

P VALUET

0.006

0.71
0.004
0.33

0.001
0.85
1.0
1.0

0.89
0.29
1.0

1.0

Konstantinides, New Engl J Med, 2002



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fibrinolysis for Patients with Intermediate-
Risk Pulmonary Embolism

Guy Meyer, M.D., Eric Vicaut, M.D., Thierry Danays, M.D., Giancarlo Agnelli, M.D.,
Cecilia Becattini, M.D., Jan Beyer-Westendorf, M.D., Erich Bluhmki, M.D., Ph.D.,
Helene Bouvaist, M.D., Benjamin Brenner, M.D., Francis Couturaud, M.D., Ph.D.,
Claudia Dellas, M.D., Klaus Empen, M.D., Ana Franca, M.D., Nazzareno Gali¢, M.D.,
Annette Geibel, M.D., Samuel Z. Goldhaber, M.D., David Jimenez, M.D., Ph.D.,
Matija Kozak, M.D., Christian Kupatt, M.D., Nils Kucher, M.D., Irene M. Lang, M.D.,
Mareike Lankeit, M.D., Nicolas Meneveau, M.D., Ph.D., Gerard Pacouret, M.D.,
Massimiliano Palazzini, M.D., Antoniu Petris, M.D., Ph.D., Piotr Pruszczyk, M.D.,
Matteo Rugolotto, M.D., Aldo Salvi, M.D., Sebastian Schellong, M.D.,
Mustapha Sebbane, M.D., Bozena Sobkowicz, M.D., Branislav S. Stefanovic, M.D., Ph.D.,
Holger Thiele, M.D., Adam Torbicki, M.D., Franck Verschuren, M.D., Ph.D.,
and Stavros V. Konstantinides, M.D., for the PEITHO Investigators*

10 Avril 2014



Tenecteplase Placebo Odds Ratio
Outcome (N=506) (N=499) (95% CI)
Primary outcome — no. (%) 13 (2.6) 28 (5.6) 0.44 (0.23-0.87)
Death from any cause 6 (1.2) 9 (1.8) 0.65 (0.23-1.85)

Hemodynamic decompensation 8 (1.6)

25 (5.0) 0.30 (0.14-0.68)

P Value
0.02
0.42

Table 4. Safety Outcomes in the Intention-to-Treat Population.*

Tenecteplase Placebo Odds Ratio
Outcome (N=506) (N=499) (95% CI)
no. (%o)
Bleeding between randomization and day 7
Major extracranial bleeding 32 (6.3) 6 (1.2) 5.55 (2.3-13.39)
Minor bleeding 165 (32.6) 43 (8.6)
Major bleeding 58 (11.5) 12 (2.4)
Stroke between randomization and day 7 12 (2.4) 1(0.2) 12.10 (1.57-93.39)
Ischemic stroke 2 (0.4) 0
Hemorrhagic stroked: 10 (2.0) 1(0.2)
Serious adverse events between 55 (10.9) 59 (11.8) 0.91 (0.62-1.34)

randomization and day 30

P Value

<0.001

0.003

0.63




Thrombolysis Control M-H. Odds Ratio
Study events Total Events Total . OR (95%CIl) Weights
Fixed effect model 24 1033 40 1024 <>( 0.59 (0.36; 0.96) 100%
Heterogeneity: 1?=0% ;
f T 11 T 1
0.01 0.1 051 2 10 65
Favours thrombolysis Favours control
Konstantinides,
Figure 2 Early mortality by pulmonary embolism severity, Forest plot.
g Y 6 Oy prmohaty o P Eur Heart J, 2014




Outcomes in Pulmonary Embolism
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Sudden Death
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PATIENT WITH ACUTE PE
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HAEMODYMNAMIC INSTABILITY?

ESC GUIDELINES
@ ESC European Heart Journal (2019) 00, 1—61 _.isc Go.»-a

European Society doi:10.1093/eurheartjlehz405 . 3
of Cardiology .

5
3
a

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)
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|: PATIENT WITH ACUTE PE ]
i
( mﬂIm )

HAEMODYMNAMIC INSTABILITY?
Ma

Yes:
HIGH RISK*®

Distinguish low- frem intermediate-risk PE®
CHECK @ and ©:

@ CLINICAL SIGNS OF PE SEVERITY, O RV DYSFUNCTION
OR SERIOUS COMORBIDITY? ONTTE OR CTPAI=

= PES| Class IV or sPESI| =1°
== Alternatively: =| Hestia eriterion of PE
severity or comorbidity fulfilled

e
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)
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N=344 Outpatient group  Inpatient group Difference in Upper95% CLfor  pwvalue®
percentages difference
(%6 copationi™ Woiption)

Primary analysis outcomes within 90 dayst

Recurrent VTE 1(0-6%)F 0 0-6% 27% 0011

Major bleeding 3 (1-8%) 0 1.8% 4-5% 0-086
Intramuscular 2 (1-2%) ] 1.2% 3-6% 0031
Menometrorrhagia 1(0-6%) 0 0-6% 27% 0011

Overall mortality 1 (0-6%)§ 1({0-6%)9 0% 21% 0005

Primary analysis outcomes within 14 dayst

Recurrent VTE 0 0 0% 17% 0.003

Major bleeding 2 (1-2%) 0 1.2% 3-6% 0031
Intramuscular 2 (1-2%) 0 1.2% 3-6% 0031
Menometrorrhagia 0 0 0% 17% 0-003

Owverall mortality 0 0 0% 17% 0-003

Per-protocol outcomes within 90 days||

Recurrent VTE 1(0-6%)t 0 0-6% 2.9% 0014

Major bleeding 2 (1-2%) 0 1.2% 3-8% 0-040
Intramuscular 2 (1-2%) 0 12% 3-8% 0-040
Menometrorrhagia 0 0 0% 1-8% 0-004

Overall mortality 1(0-6%)8 1 (0-6%)9 0% 2.1% 0-007

CL=confidence limit. VTE=venous thromboembolism. * One-sided exact p value for non-inferiority; specified non-infericrity margin of 4%. 1171 patients in the outpatient
group and 168 patients in the inpatient group. {Patient had non-fatal pulmonary embolism. §Patient died from accident- related trauma with resultant aortic rupture.
fPatient died from pneumonia and lung cancer. |[163 patients in the outpatient group and 154 patients in the inpatient growp.

Table 4: Effectiveness and safety outcomes

Aujesky, Lancet, 2011




What is the best strategy for triaging patients with acute pulmonary embolism for home treatment?

HOME-PE study

Normotensive patients with acute pulmonary embolism
In 26 hospitals from 4 European countries

9
Randomisation é

|
' '
Hestia triaging strategy sPESI triaging strategy
N=984 N=986

treated at home

& Qualification

(]

£

a

g % ¢

Shared decision ( 7!
38.4% 3
M Decision of hospitalisation overruling the qualification

e

c

(]

2 Home P=0.41 for

g treatment superiority

1)

=

0 @ In overall P=0.004 for

& 5 population non-inferiority
22

g

A
T o
Q § In patients ﬂ @ @

M Recurrent venous thromboemblism ] Major bleeding Jij Death

Hestia Criteria

| Is the patient hemodynamically instable? Yes No
Is trombolysis or embolectomy necessary? Yes No

| Active bleeding or high risk for bleeding? Yes No
More than 24 hours of oxygen supply to maintain oxygen saturation >90%? Yes No
Is pulmonary embolism diagnosed during anticoagulant treatment? Yes No
Severe pain needing intravenous pain medication for more than 24 hours? Yes No

| Medical or social reason for treatment in the hospital for more than 24 hours? (Infection, Yes  No
malignancy, no support system)
Does the patient have a creatinine clearance of less than 30 mL/min? Yes No
Does the patient have severe liver impairment? Yes No
Is the patient pregnant? Yes No
Does the patient have a documented history of heparin induced thrombocytopenia? Yes No

If one of the questions is answered with YES, the patient can not be treated at home in the Hestia study

Roy, Eur Heart J, 2021
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