Management of
Massive and Submassive

Pulmonary Embolism
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Topics — Pulmonary Embolism (PE)

 Pathophysiology

e Risk stratification

 Treatment in the acute phase



My Life and Pulmonary Embolism
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Lab Findings

ABGA: 7.31 - 279 - 62.0 — 14.1
Lactate: 5.5 [0.7 — 2.5]

D-dimer: 978 [0 — 250]

BNP: 2821.0 [0 — 100]

CK-MB 6.2 [0.3 — 4]

Tnl: 0.42 [0 — 0.04]
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<Bedside Echocardiography Report>
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Pathophysiology of PE

Increased RV afterload®

_ RV dilatation

TV insufficiency

RV wall tension T

Corona
perfusion gF RV Neurohormonal
\ activation
Systemic BP¢ Obstructive Myocardial
shock inflammation

RV 0: demandT

Intrapulmonary A-V
shunting

Death
cQo ‘
LV preload ¢ :

RV output - RV ischaemia, hypoxic injury
RV contractility

A vast spectrum of clinical presentation

Asymptomatic~Hypotension
Shock

Sudden cardiac arrest

Hemodynamic compromise
“RV failure”

— the main driver of mortality

2019 ESC Guidelines



To Reduce Mortality
associated with PE

* PE related mortality
« 194 ~ 32.3 / 100,000 individual
* In-hostpital mortality 7%
* Mortality 33% (22-65%) in patients with hemodynamic

compromise including cardiac arrest

« Occuring suddenly or before therapy can be initiated!!!

J. Clin. Med. 2024, 13, 257



To Reduce Mortality
associated with PE

« Ealry diagnosis for hemodynamic compromise
* D-dimer - CT: not feasible

« Echocardiography (point-of-care) to detect acute cor pulmonale

 Accurate risk assessment at initial diagnosis to guide

appropriate treatment



Pulmonary Embolism Outcome:
A Prospective Evaluation of CT

Pulmonary Angiographic Clot

Burden Score and ECG SCore TABLE 3: Univariate Analysis of Comorbid Conditions and 12-Month

Clot burden gﬁ PE outcome

AJR 2008; 190:1599-1604

Mortality Rate

Patient 95% Cl

No. Condition Odds Ratio Lower Upper p

1 Recent surgery? 9.64 1.20 71.25 0.0328
2 Diastolic blood pressure <70 mm Hg 3.09 0.93 10.28 0.06

3 Systolic blood pressure > 140 mm Hg 2.15 0.44 10.34 0.34

4 Pa0, <60 mm Hg 1.80 0.50 6.40 0.36
5 Previous PEor DVT 1.52 0.31 1.46 0.60
6 COPD 1.65 0.37 7.32 0.50

7 Clot burden 1.00 0.97 1.04 0.70
8 History of smoking 1.03 0.83 1.27 0.80

9 Heart failure 0.94 0.25 3.52 0.93
10 History of myocardial infarction 0.86 0.10 1.75 0.90
1 Male sex 0.81 0.25 2.67 0.73
12 Age > 65 years 0.56 0.17 1.83 0.34
13 Active malignancy?® 0.08 0.02 0.28 <0.0001

Note—PE = pulmonary embolism, DVT = deep venous thrombasis, COPD = chronic obstructive pulmonary

disease.

aSignificantly associated with 12-month all-cause mortality rate in patients diagnosed as having pulmonary
embolism.



Risk Stratification



Nomenclature - “Hemodynamic”

2019 ERS/ESC guideline
* High-risk

e Intermediate-risk

* Intermediate-high

e Intermediate-low

e Low-risk

2011 AHA guideline

« Massive

« Submassive

e Low-risk



Expected Prevalence
and Short-term Mortality in PE

Hemodynamic
ﬁB% HD unstable patients | >15%
RVD and troponin| 3-10% /_
HD . RV dysfunction
55% | <taple | RVP OF troponin 2_5%/

No RVD/troponin

Low risk as for |~1% Troponin
~30% clinical scores

(20-30%)]

Expected short-term

Prevalence Risk category _
mortality

Eur Respir J 2015; 45: 1142-1149



Classification of PE Severity (Risk Assessment)
— the Risk of Early (in-hospital or 30 day) Death

Elevated cardiac

troponin levels®

Haemodynamic
instability?

Clinical parameters of PE

severity and/or comorbidity:
PESI class IllI-V or sPESI 2|

RV dysfunction
on TTE or CTPAP

2019 ESC Guidelines



Indicator of Risk:
“Hemodynamic Instability”

(1) Cardiac arrest (2) Obstructive shock [68-70] (3) Persistent hypotension

Need for cardiopulmonary Systolic BP <90 mmHg or vasopressors required 2ystolic BP <90 mmHg or systolic BP drop >40 mmHg,

resuscitation to achieve a BP 290 mmHg despite adequate lasting longer than 15 min and not caused by new-onset
filling status arrhythmia, hypovolaemia, or sepsis
And

End—organ hzeoeerfusion (altered mental status;

cold, clammy skin; oliguria/anuria; increased
serum lactate]

2019 ESC Guidelines



Indicator of Risk:
“Pulmonary Embolism Severity Index (PESI)

n

Parameter Original version [226] Simplified version [229]
Age Age in years 1 point (if age >80 years)
Male sex +10 points -
Cancer +30 points 1 point
Chronic heart failure +10 points 1 point
Chronic pulmonary disease +10 points
Pulse rate =110 b.p.m. +20 points 1 point
Systolic BP <100 mmHg +30 points 1 point
Respiratory rate >30 breaths per min +20 points -
Temperature <36°C +20 points -
Altered mental status +60 points -
Arterial oxyhaemoglobin saturation <90% +20 points 1 point
Risk strata® Class I: <65 points 0 points
very low 30 day mortality risk (0-1.6%] 30 day mortality risk 1.0%
Class Il: 66-85 points (95% CI1 0.0-2.1%)]
low mortality risk (1.7-3.5%)
Class lll: 86-105 points >i1 Euint|s|
moderate mortality risk (3.2-7.1%)] 30 day mortality risk 10.9%
Class IV: 106-125 points (95% CI 8.5-13.2%)

high mortality risk (4.0-11.4%)
lass V: >125 points
very high mortality risk (10.0-24.5%)

BP: blood pressure; b.p.m.: beats per minute; Cl: confidence interval. ®Based on the sum of points.

2019 ESC Guidelines



Indicator of Risk:
“RV Pressure Overload” — TTE

S

al Enlarged right ventricle,
parasternal long axis view

b) Dilated RV with basal RV/LV

ratio >1.0, and McConnell sign
(arrow), four chamber view

S

c) Flattened intraventricle
septum [(arrows] parasternal
shart axis view

IVC
RA

d) Distended inferior vena cava
with diminished inspiratory
collapsibility, subcostal view

' TRP

AcT <60 ms P 40
<

“notch”

RV RiHTh
Nne

G Q
mmHg

el 60/60 sign: coexistence of

<60 ms and midsystolic “notch” with
mildly elevated (<60 mmHg) peak

acceleration time of pulmonary ejection

systolic gradient at the tricuspic valve

f) Right heart mobile
thrombus detected in right
heart cavities (arrow)

M-Maode

e

<16 mm

g) Decreased tricuspid
annular plane systolic
excursion (TAPSE]
measured with
M-Maode (<16 mm)

@
S <9.5/s

" h) Decreased peak systolic (')
velocity of tricuspid annulus
(<9.5 cm/s)

Tissue Doppler Imaging

i

2019 ESC Guidelines



Point-Of-Care UltraSound (POCUS)

« Hypotension/Shock/Arrest
* Dyspnea/Hypoxemia or Hypoxia
* 3 Es

* Ejection fraction (EF)
« Effusion (tamponade)

« Equality (embolism)



“Equality” — Four Chamber View in TTE

N Engl J Med 2010; 363:266-274



b) Dilated RV with basal RV/LV
ratio >1.0, and McConnell sign
(arrow), four chamber view




al Enlarged right ventricle,
parasternal long axis view




c) Flattened intraventricle
septum (arrows) parasternal
short axis view




McConnell’s Sign
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ormal motion
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Sensitivity 77%
Specificity 94%

Akinesia
of the mid-free wall

Cf. Primary pulmonary HTN
= Abnormal motion of all regions of the RV Am J Cardiol. 1996 78- 469-473.



Indicator of Risk:
“RV Pressure Overload CTPA"

* RV /EV> 1.0
Echocard_mgrapy

N Engl J Med 2010; 363:266-274



Management of
High-Risk PE



Management of High-Risk PE

* Hemodynamic support

* Reperfusion therapy



Hemodynamic Support in the Acute Phase
— RV Failure in High-Risk PE

Strategy Properties and use Caveats CVP 1 5 m m H g

Volume optimization
Cautious volume loading, saline, or Ringer’s lactate,j Consider in patients with normal-low Volume loading can over-distend the RV,
<500 mL over 15-30 min central venous pressure (due, for worsen ventricular interdependence,
example, to concomitant and reduce CO [239]
hypovolaemia)

Vasopressors and inotropes

Norepinephrine, 0.2-1.0 pg/kg/min® [240] Increases RV inotropy and systemic BP, Excessive vasoconstriction may worsen
promotes positive ventricular tissue perfusion
interactions, and restores coronary
perfusion gradient
Dobutamine, 2-20 pg/kg/min [241] Increases RV inotropy, lowers filling May aggravate arterial hypotension if
pressures used alone, without a vasopressor;

may trigger or aggravate arrhythmias

Mechanical circulatory support
Veno-arterial ECMO/extracorporeal life support Rapid short-term support combined Complications with use over longer
[251, 252, 258] with oxygenator periods (>5-10 days), including bleeding
and infections; no clinical benefit unless
combined with surgical embolectomy;
requires an experienced team

CO: cardiac output; BP: blood pressure; ECMO: extracorporeal membrane oxygenation; RV: right ventricle/ventricular. “Epinephrine is used in
cardiac arrest.

2019 ESC Guidelines



Reperfusion Therapy

 Standard-dose systemic thrombolysis
 Half-dose systemic thrombolysis
* Surgical embolectomy

« Catheter-directed approaches

 Catheter-directed thrombolysis

 Catheter-based embolectomy



Reperfusion Therapy
—-Thrombolysis

Molecule Regimen Contraindications to fibrinolysis
rtPA 100 mg over 2h Absolute
0.6 mg/kg over 15 min (maximum dose 50 mg)? History of haemorrhagic stroke or stroke of unknown origin
Streptokinase 250000 IU as a loading dose over 30 min, Ischaemic stroke in previous 6 months
followed by 100000 IU/h over 12-24 h Central nervous system neoplasm
Accelerated regimen: 1.5 million IU over 2 h Major trauma, surgery, or head injury in previous 3 weeks
Urokinase 4400 1U/kg as a loading dose over 10 min, Bleeding diathesis
followed by 4400 1U/kg/h over 12-24 h Active bleeding
Accelerated regimen: 3 million IU over 2 h Relative

Transient ischaemic attack in previous 6 months
. Oral anticoagulation

<65 yr, 1.4 mg/kg (M|n- 50 mg ~ Max. 1 OOmg) Pregnancy or first post-partum week
Non-compressible puncture sites

Traumatic resuscitation

Refractory hypertension [systolic BP >180 mmHg]

Advanced liver disease
f . _ = . ol =
detilyse dose: = BB kg - 10 mg IYS, Ol 2AIZF =2 90 mg =8 (& 100 ma) Infective endocarditis

dctilyse dose: BO-65 kg - 10 mg I¥S, OIS 2AIZH SO 80 ng 2 (£ 90 ng) Active peptic ulcer

Actilvse dose: B5-B0 kg - 10 mg I¥S, O 2A2F S2F W ng =8 (£ 80 mg)

Actilvse dose: BO-BR kg - 10 mg VS, O|= 2AIZ2F S°F 65 mg =8 (= 75 mg) sue-type plasminogen activator. “This is the accelerated regimen for rtPA in
Actilvse dose: 45-B0 kg - 10 mg IVS, O|= 2A|2F S2F 55 g =2 (£ 65 mg) 'S used in extreme haemodynamic instability such as cardiac arrest.

L—J

botilyse dose: < 45 kg - 10 ma IYS, OI= 2AI2F SCF 80 mg =8 (Z 60 ma)

>65 yr, 1.0 mg/kg (Max: 70 mq)

2019 ESC Guidelines



= 1 Review

Suspected PE in a patient with haemodynamic instability?®

!

Strategy

( Bedside TTE®P j

Volume optimization
Cautious volume loading, saline, or Ringer’s lactate, ‘L

< — | .
hver 15-30 min [RV dysfunctlon?c)

Vasopressors and inotropes No Yes
Norepinephrine, 0.2-1.0 pg/kg/min® [240] ¢
CTPA immediately available
and feasible?
Dobutamine, 2-20 ug/kg/min [241] |
i | CT - not feasible
Nod Yes
Mechanical circulatory support ¢

Veno-arterial ECMO/extracorporeal life support

[251, 252, 258] CTPA

[ 1
Positive Negative

Y l
Search for other causes of 5 Treatment of Search for other causes of
shock or instability high-risk PE® shock or instability

2019 ESC Guidelines
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Lab Findings

« ABGA: 7.32 — 394 - 58.6 — 20.6

e Lactate: 4.8 [0.7 — 2.5]

* D-dimer: >69,000 [0 — 250]

« CK-MB: 1.2 [0.3 — 4], Tnl: 0.04 [0 — 0.04]
 EKG: sinus tachycardia



ICU Course

 Volume optimization: 0.9% NS 250 mL

* Norepinephrine

 Unfractionated heparin

+ CT G A thrombolysis A=l &, E2 At HEX |z EF HES}
Of At



=i 2 Review

Suspected PE in a patient with haemodynamic instability?

( Bedside TTE®P ]

[ RV dysfunction?c)

No Yes

y

CTPA immediately available
and feasible?

Positive Negative

Y l
Search for other causes of 5 Treatment of Search for other causes of
shock or instability high-risk PE® shock or instability

2019 ESC Guidelines
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F/68

C/C:
dyspnea

Brief Hx:
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Hospital Course

Sa M =Ml arrest, CPR, ROSC HH=&.

POCUS: RV dilatation 20 &t chest CTO|A] massive pulmonary embolism =t
OIZ|0f tPA 50 mg 2Xt2| IV
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Suspected PE in a patient with haemodynamic instability?

!

Strategy
( Bedside TTEP ]
Volume optimization
Cautious volume loading, saline, or Ringer’s lactate, vL
<500 mL 15-30 mi .
- over min [RV dysfunctlon?c)
| : 1
Vasopressors and inotropes No Yes
Norepinephrine, 0.2-1.0 pg/kg/min® [240] ¢
CTPA immediately available
and feasible?
Dobutamine, 2-20 pg/kg/min [241] i
I 1
Nod Yes
Mechanical circulatory support ¢

Veno-arterial ECMO/extracorporeal life support

[251, 252, 258] CTPA

Positive

Y

Negative

l

Search for other causes of 5 Treatment of Search for other causes of
shock or instability high-risk PE® shock or instability

=t 3 Review

2019 ESC Guidelines
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=i 4 Review

Suspected PE in a patient with haemodynamic instability?

( Bedside TTE®P ]

[ RV dysfunction?c)

No Yes

y

CTPA immediately available
and feasible?

I 1
Nod Yes

v

CTPA

Positive Negative
Y l
Search for other causes of 5 Treatment of Search for other causes of
shock or instability high-risk PE® shock or instability

2019 ESC Guidelines



Molecule Regimen

Contraindications to fibrinolysis

rtPA 100 mg over 2 h
0.6 mg/kg over 15 min (maximum dose 50 mg)?
Streptokinase 250000 IU as a loading dose over 30 min,

followed by 100000 IU/h over 12-24 h
Accelerated regimen: 1.5 million IU over 2 h
Urokinase 4400 1U/kg as a loading dose over 10 min,
followed by 4400 IU/kg/h over 12-24 h
Accelerated regimen: 3 million IU over 2 h

Absolute
History of haemorrhagic stroke or stroke of unknown origin
Ischaemic stroke in previous 6 months
Central nervous system neoplasm
Major trauma, surgery, or head injury in previous 3 weeks
Bleeding diathesis
Active bleeding
Relative
Transient ischaemic attack in previous 6 months
Oral anticoagulation
Pregnancy or first post-partum week
Non-compressible puncture sites
Traumatic resuscitation
Refractory hypertension (systolic BP >180 mmHg]
Advanced liver disease
Infective endocarditis
Active peptic ulcer

BP: blood pressure; IU: international units; rtPA, recombinant tissue-type plasminogen activator. “This is the accelerated regimen for rtPA in
pulmonary embolism; it is not officially approved, but it is sometimes used in extreme haemodynamic instability such as cardiac arrest.




Parenteral
: _ SYSTEMIC
anticoagulation TH ROMBOLYS|S]

Unfractionated heparin

ﬁ{ Hemodynamic
instability
ACUTE

[}
[}
HIGH-RISK : Cardiogenic
PE ARe L REFRACTORY ) ( CARDIAC
[ HYPOTENSION ) { ARREST
OQ | Cardiac
arrest
Supportive care HIGH RISK
-Oxygen/mechanical ventilation OF BLEEDING
-Volume replacement &
-Inotropes/vasopressors C(.I)-:¥I%I¥II33IL(¥ AS'II'ISED
-Mechanical ventilation
THROMBOLISIS PROTOCOLS*: v
- rtPA: 100 mg over 2 h; accelerated ABSOLUTE ECMO
regimen (not approved) in extreme CONTRA-INDICATIONS*: SURGICAL
haemodynamic instability such as . EMBOLECTOMY
cardiac arrest : 0.6 mg/kg over 15 min « History of haemorrhagic stroke CATHETER-DIRECTED
(max. 50 mg) or stroke of unknown origin 5
. THROMBUS REMOVAL
- Streptokinase: loading dose of * Ischemic stroke < 6 months
250 000 Ul over 30 min, followed - CNS neoplasm
by(i1081000 Ulivevert2-24 hts « Major trauma/surgery/head If unavailable:
- Urokinase: loading dose of injury < 3 weeks -Mobile ECMO
4400 Ul/kg over 10 min, followed - Bleeding diathesis y .
by 4400 Ul/kg/h over 12-24 h: b bg| - petiisvatio
accelerated regimen: 3 millions clive breeding high volume
Ulover 2 h. *According to the ESC/ERS guidelines [1] ECMO center

High-risk pulmonary embolism in the intensive care unit.

Intensive Care Med (2023)



Management of

Intermediate-High Risk PE



[ PATIENT WITH ACUTE PE j

: |
Hemodynamic collapse (-) ( i )

HAEMODYNAMIC INSTABILITY?
No

RV dysfunction (+)
Troponin (+)

Distinguish low- from intermediate-risk PEb
CHECK @®and ®:

s ~N
@ CLINICAL SIGNS OF PE SEVERITY, ® RV DYSFUNCTION
OR SERIOUS COMORBIDITY? ON TTE OR CTPA?e

Yes: b > PESI Class llI-IV or sPESI zI°

HIGH RISK= > Alternatively: »| Hestia criterion of PE
severity or comorbidity fulfilledd

o

Close monitoring @ur@pn  Nawr @ur@prsn l

No other reasons for
hospitalization?9

Perform troponin testf

" A A " : - . - Family or socialsgppor‘c?g7

If “deterioration”, apdoncion]  RERVES T

° NTERMEDATE-HIGH LOW RISK®b 21 not true Ves all true

- reperfusion |
Y Y
N
Reperfusion
~ A I Al I R EARLY DISCHARGE
AI O = oo Ex haemardynamic VAL HOME TREATMENT
2019 ESC Guidelines
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F/73

C/C: dyspnea

Brief Hx: ZI0|M 42 QEHIO| E}D 7ICF HO{MHM &

ol0 S=2 Sofl e

V/S: 135/73 mmHg - 96 /min — 20 /min - 36.4 °C
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D #2 — Aggravation of Dyspnea
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M/20
C/C: dyspnea
Brief Hx: L& ¥ &4XH7| = #|7] &S0 5t0 S22 &=

V/S: 119/80 mmHg — 117 /min— 18 /min — 36.2 °C



ER record

15:13 2HAt S22 dlE LRE

16:08 D-dimer 2864 [0 — 250]
Tnl 0.055 [0 — 0.029]

16:33 CT &gt









ER record

15:13 2HX} S8z dH LS
16:08 D-dimer 2864 [0 — 250]
Tnl 0.055 [0 — 0.029]
16:33 CT &
17:27 Enoxaparin 60 mg SC
19:57 ICU ¥ & EH7| & cardiac arrest
20:24 rtPA 100 mg
20:48 ROSC — Arrest Ht&=, ROSC A&7 A%}
21:42 V/S: 82/60 mmHg — 128 /min, ICU adm & VA ECMO
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RV Dysfunction to Deterioration
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F/22

C/C: syncope

Hx: ot X| QICH I+E, splint

119 SBP 70 mmHg - ER BP 108/88 mmHg, Alert
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Body weight: 55 kg
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Molecule Regimen

rtPA 100 mg over 2 h

0.6 mg/kg over 15 min (maximum dose 50 mg)®

Concern major bleeding (eg. ICH)

<65 yr, 1.4 mg/kg (Min. 50 mg ~ Max. 100mg)

>65 yr, 1.0 mg/kg (Max: 70 mq)

gt i lvse dose:
gt lyse dose:
Actilvse dose:
Actilvse dose:
gt i lvse dose:
gt i lvse dose:

BO~65 kg - 10 mg |"."3 Ol= 2AZ2F %':'._f ol ma =& (=
BE-B0 ka - 10 ma Y5, Ol 2AZF =2 Y0 ng =8 (=
EO-E5 kg - 10 mg IY¥3, O|= 2AZF SO EE mg =2 (£ 75 mg
45-50 ka - 10 mg I¥5, OI= 2A12F S0 Bhong S8 (=
< 45 ka - 10 ma IV, OI= 2A1ZF =CF 50 mg =82 (& B0 ma)



Role of Thrombolysis
in Intermediate-Risk PE

 To prevent clinical decline in patients whom treated with

anticoagulation alone (impending hemodynamic compromise)

* PEITHO trial (tenecteplase vs. tenecteplase + anticoagulation)

 Less hemodynamic collapse, but more frequent bleeding

« MOPETT trial

 Low dose rtPA: no difference for death
J. Clin. Med. 2024, 13, 257



6.7. Recommendations for acute-phase treatment of intermediate- or low-risk pulmonary embolism

Recommendations Class@ Levelb

Reperfusion treatment

Rescue thrombolytic therapy is recommended for patients with haemodynamic deterioration
on anticoagulation treatment [282].

As an alternative to rescue thrombolytic therapy, surgical embolectomye or percutaneous
catheter-directed treatmente should be considered for patients with haemodynamic lla
deterioration on anticoagulation treatment.

Routine use of primary systemic thrombolysis is not recommended in patients with
intermediate- or low-risk PEc.f[179].

2019 ESC Guidelines



Intermediate-risk PE

« Still representative of a large and diverse patient group
* Heterogeous nature
* Serologic biomarkers and imaging modalities

« Debate on the optimal care

J. Clin. Med. 2024, 13, 257



Proposed Management of Intermediate-Risk Pulmonary Embolism (PE)
Intermediate Risk = Acute PE without systemic hypotension (SBP > 90 mm Hg) and sPESI >0

.Management of Intermediate - Risk Pulmonary Embolism

4
No RV dysfunction
Negative cardiac biomarkers

3
. Enoxaparin 1 mg/kg BID
4

. Observe for 12 - 24 hours

}

.Initiate oupatient regimen

}

Rivaroxaban 15 mg BID for 3
weeks followed by 20 mg QD

} Apixaban 10 mg PO BID for 7 days
followed by 5 mg BID

) Coumadin (INR 2.0-3.0) -
bridging required

} Enoxaparin 1 mg/kg BID
) Enoxaparin 1.5 mg/kg daily

@ RV dysfunction and/or
positive cardiac biomarkers

}
b Enoxaparin 1 mg/kg BID

b Consider Rescue Reperfusion

|

) Persistent hypoxemia (Sa0, <90 on room air) with symptoms

} Persistent hypotension (SBP< 100 mm Hg)

)} Low Bleeding risk
) Significant RV dysfunction
) Large thrombus burden

}
@ NO
4
b Observe for 12-24 hours

}

b Initiate outpatient regimen

} Rivaroxaban 15 mg BID for 3 weeks
followed by 20 mg OD

) Apixaban 10 mg PO BID for 7 days
followed by 5 mg BID

} Coumadin (INR 2.0-3.0) -
bridging required

) Enoxaparin 1 mg/kg BID or
1.5 mg/kg daily

4
| .vis

i
| . Rescue Reperfusion

) Catheter-directed thrombolytics
) Catheter-based thrombectomy

} Half dose thrombolytics:
Alteplase 50 mg IV over 2 hrs.
Start heparin 2 hrs after
without bolus

) Full dose thrombolytics:
Alteplase 100 mg over 2 hrs.
Start heparin 2 hrs after
without bolus

4

Enoxaparin 1 mg/kg BID when
procedure is complete

J. Clin. Med. 2024, 13, 257



Multidisciplinary Teams: the PERTs
Pulmonary Embolism Response Teams

The high complexity, mortality risk, and evolving nature of

available therapies with intermediate-risk PE

6.8. Recommendations for multidisciplinary pulmonary embolism teams

Recommendations Class? Levelb

Set-up of a multidisciplinary team and a programme for the management of high- and (in
selected cases) intermediate-risk PE should be considered, depending on the resources and lla

expertise available in each hospital.

2019 ESC Guidelines



PERT

* Pulmonary critical care

* Interventional cardiology
» Cardiac surgery

e Interventional radiology

 Catheter-directed therapies



PERT

 Short time-to-therapeutic anticoagulation
 Decrease in ICU length of stay

« Reduced bleeding rates

 Decreased utilization of IVC filter

* May reduced PE-related mortality

J. Clin. Med. 2024, 13, 257
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PERT (?)

» Intensivist, RRT: LMWH, consult to CV, ICU A2| FH|
* NS: contraindication of thrombolysis

» CV: catheter-based therapy (thrombectomy), prn IVC filter









TE=E

* High-risk PE
« Hemodynamic instability 2tX}: POCUSZ PE O|£E& Z&

» Hemodynamic supportZ 75 SICHH CTPA
* Fluid optimization, Norpeinephrine, VA ECMO
* Reperfusion therapy

« Thrombolysis (half ~ standard), Catheter-base therapies, Surgery



TE=E

* Intermediate high-risk PE
* Risk stratification: Hemodynamic, RV dysfunction, Troponin, PESI
. 2tXl°] hemodynamic collapse= & a2435| A EICH
* RV dysfunction2 ‘225t 7| 0{2{2L} high risk PEZ H2tE 758
O| Of % =Lt.
* PERT, catheter-directed therapies’t &4 7t556IH ZZ1 O Lt LIO|/A|

/
&/7| M EeHE 025 thrombolysise M&E2 MEHO|CH



