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Objectives

A Review the critical pathways for pulmonary embolism (PE)
diagnosis and risk stratification

A Highlight evidencebased strategies for effective
management of acute PE

A Explore emerging concepts in the advanced care of PE
patients
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PE Epidemiology: High Mortality
and Risk of Readmission
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Minges KE, et al. Am J Cardiol 2015; 116:1436
Casazza F, et al. Thromb Res 2012;130:847
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Major Risk Factors for PE

AThrombophilias
AFamily history

A Smoking
A Stress
A Diet/obesity

AAge

AMalignancy

ARecent surgery, trauma, hospitalization, immobility
AChronic medical illness

A Acute and chronic infection
A Chronic inflammatory diseases
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Chronic Thromboembolic Pulmonary Hypertensi
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Critical Pathways for PE Diagnosi

| Suspected PE |

l

| History, physical examination, chestx-ray, and electrocardiogram |

Consider clinical settingand assessclinical
probability
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Spectrum of Disease

P"g Massive PE (~5%)
> * Hypotension, syncope, cardiogenic shock, cardiac arrest

- .,‘;,? # ° Respiratory failure
: " » Often fatal if aggressive care not instituted

* “Super-massive PE”
» Refractory cardiogenic shock
of~ - Ongoing CPR

r - Catastroph|c PE (<1%)

Submassive PE (~25%)

» Normotensive

PE with normal BP and RV function (~70%)

* Normotensive
* Normal RV function
» Excellent prognosis with anticoagulation alone
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Echocardiography

CT RV-to-LV Diameter Ratio

Trujillo-Santos J, et al. J Thromb Haemost 2013;11:1823
Stein PD, et al. Am J Cardiol 2010;106:558

Risk Stratification Tools for PE

PE Death (%)

High RV Not Enlarged
Concentration  Intermediate
Troponin| Troponin| Normal
Troponin|

Troponin
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2014 ESC Guidelines: Risk
Stratification of Acute PE

Table 9 Classification of patients with acute PE based on early mortality risk

Signs of RY
dysfunction on an
imaging test®

Shock or
hypotension

PESI class IlI-V
or sPESI >|*

Cardiac laboratory
biomarkers®

Intermediate-high - + Both positive

Intermediate
Intermediate-low - +

Either one (or none) positive®

Assessment optional; if assessed,

both negative®

PE = pulmonary embolism; PESI = Pulmonary embolism severity index; RV = right ventricular; sPESI = simplified Pulmonary embolism severity index.

*PESI Class Il to V indicates moderate to very high 30-day mortality risk; SPESI =1 point(s) indicate high 30-day mortality risk.

PEchocardiographic criteria of RV dysfunction include RV dilation and/or an increased end-diastolic RV—LVY diameter ratio (in most studies, the reported threshold value was 0.9 or
1.0); hypokinesia of the free RV wall; increased velocity of the tricuspid regurgitation jet; or combinations of the above. On computed tomographic (CT) angiography (four-chamber
views of the heart), RV dysfunction is defined as an increased end-diastolic RV/LY (left ventricular) diameter ratio (with a threshold of 0.9 or 1.0).

“Markers of myocardial injury (e.g. elevated cardiac troponin | or -T concentrations in plasma), or of heart failure as a result of (right) ventricular dysfunction (elevated natriuretic
peptide concentrations in plasma).

“Neither calculation of the PES| (or sPESI) nor laboratory testing are considered necessary in patients with hypotension or shock.

“Patients in the PESI Class |1, or with sPESI of 0, and elevated cardiac biomarkers or signs of RV dysfunction on imaging tests, are also to be classified into the intermediate-low-risk
category. This might apply to situations in which imaging or biomarker results become available before calculation of the clinical severity index.

Konstantinides SV, et al. Eur Heart J 2014:35:3033

v

Diagnostic algorithm
as for suspected high-risk PE
|

PE confirmed

.

Primary
reperfusion

Clinical suspicion of PE

Shock / hypotension?
|
Yes
Diagnostic algorithm
as for suspected not high-risk PE
PE confirmed |
Assess clinical risk
(PESI or sPESI)
PESI Class lli-V PESI Class -l
or sPESI 21 or sPESI =0
v
Intermediate risk
Consider further
risk stratification |
RV function (echo or
Laboratory testi
Both posidve One positive
' v ©r both negative +
Intermediate-high risk Intermediate-low risk

AJIC; monitoring;
consider rescue
reperfusion®

Hospitalization;

v
Consider early discharge
and home treatment,
if feasible’

AIC*
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NOACSs for VTE: MetaAnalysis

Outcome Study R R Lower limit Upper limit Weight (%) R R (95% CI)

Recurrent VTE
Re-Cover (dabigatran) 1.10 0.66 1.84 1.2 —
Einstein-DVT (rivaroxaban) 0.70 0.46 107 16.7 e —
Einstein-PE (rivaroxaban) 113 0.76 1.69 184 —_—r 0
Amplify (apixaban) 0.84 0.60 1.18 254 —_—0—
Hokusai (edoxaban) 0.83 060 114 283 —
Subtotal (° =0%, P=046) 0.88 0.74 1.05 100 ——

Fatal PE
Re-Cover (dabigatran) 0.33 003 3.18 180 O
Einstein-DVT (rivaroxaban) 2.98 0.12 73.04 9.0 O
Einstein-PE (rivaroxaban)  2.00 0.18 2199 16.0 O
Amplify (apixaban) 0.50 0.05 557 16.0 O
Hokusai (edoxaban) 133 0.30 596 411 O
Subtotal (P =0%, P=0.71) 1.02 039 596 100 T

Overall mortality
Re-Cover (dabigatran) 0.99 0.55 1.81 71 -_—Ll
Einstein-DVT (rivaroxaban) 0.77 0.51 1.17 146 e e
Einstein-PE (rivaroxaban) 1.16 0.80 1.68 183 ——
Amplify (apixaban) 0.79 0.53 1.19 15.6 — O
Hokusai (edoxaban) 1.05 0.82 133 44 4 —0—
Subtotal (P =0%, P=050) 0.97 0.83 1.14 100 —a—
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van der Hulle T, et al. J Thromb Haemost. 2014:12:320



