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gatran inhibits thrombin, while edoxaban, rivaroxaban 
and apixaban inhibit factor Xa (Table 3). In several 
studies apixaban has been shown to be safer for major 
or clinically relevant non-major bleeding [27]. DOACs 
are not recommended for patients with severe renal 
impairment, antiphospholipid syndrome, or patients 
who are pregnant or breastfeeding. When VKAs are 
used, concomitant parenteral anticoagulant therapy is 
recommended for at least 5 days, until INR reaches 2-3 
for two consecutive days. Warfarin should be initiated 
in patients under 60 years old at a dose of 10 mg, while 
in the elderly at a dose of 5 mg. The dose should then 
be adjusted over the next 5-7 days, according to INR 
levels. VKAs have many limitations, especially regard-
ing the need for frequent INR measurements and their 
pharmacokinetics when taking other medications or 
foods [28].

Reperfusion treatment: Patients with PE who are he-
modynamically unstable should undergo thrombolysis 
in an intensive care unit. Thrombolysis has been shown 
to reduce PAP, PVR and RV dilatation. Thrombolysis 
is most effective when performed within the first 48 
hours of the onset of symptoms, although it may be 
useful in patients with symptom onset for up to 14 
days [29]. Thrombolysis is considered successful when 
the patient’s hemodynamic status and RV dysfunction 
improve (as shown on the echocardiography 36 hours 
after thrombolysis) [30]. The impact of thrombolysis has 
been studied in the Pulmonary Embolism Thrombolysis 
Study (PEITHO trial) where patients with intermediate 
high pulmonary embolism underwent thrombolysis. 
The researchers concluded that although thrombolysis 
significantly improved RV dysfunction and resulted in 
reduced mortality from haemodynamic collapse, it in-
creased the risk of severe bleeding [31]. The approved 
regimens for thrombolysis and contraindications are 
shown in Table 4 and Table 5, respectively. 

Alternatively, patients with high-risk PE or patients 
with intermediate high PE who worsen may undergo 
mechanical reperfusion. This is performed by a percuta-
neous catheter which is directed to the pulmonary arte-
rial bed and fragments and/or aspirates the thrombus. A 
hybrid method that combines mechanical fragmentation 
of the thrombus with in situ low dose thrombolysis may 
also be performed. The overall success rate of percutane-
ous catheter-directed therapy has been mentioned to 
be up to 87% [32]. Surgical embolectomy in high-risk PE 
is performed along with cardiopulmonary bypass and 
seeks to aspirate fresh thrombi. Recent studies support 

Table 3. Direct oral anticoagulants (DOACs).

Agent Dosage

Dabigatran* 150mg twice daily

Rivaroxaban 15mg twice daily for 21 days, followed  
by 20mg once daily

Apixaban 10mg twice daily for 7 days, followed  
by 5mg twice daily

Edoxaban * 60mg once daily

*It should always be preceded by parenteral anticoagulants for 
at least 5 days.

Table 4. Thrombolytic regiments.

Agent Dosage 

rtPA  (alteplase) 100mg over 2 hrs

Streptokinase 250000 IU over 30 min as a loading dose, 
followed by 100000 IU/hr over 12-24 hrs

Urokinase 4400 IU/kg over 10 min as a loading 
dose, followed by 4400 IU/kg/hr over 
12-24 hrs

Table 5. Contraindications to thrombolysis.

Absolute Relative

Prior intracranial 
haemorrhage

Known intracranial 
neoplasm

Ischaemic stroke within 6 
months

Major trauma or head 
injury in previous 3 weeks

Bleeding diathesis

Active bleeding (except 
menses)

Transient ischaemic attack 
within 6 months

Oral anticoagulations

Pregnancy or post-partum 
week

Active peptic ulcer

Uncontrolled hypertension 
(SBP>180mmHg)

Non-compressible puncture 
sites

Advanced liver disease

Traumatic resuscitation

surgical embolization in combination with ECMO in 
patients with high-risk PE [33].

Vena cava filters: The placement of a vena cava filter is 
intended to mechanically prevent thrombi displacement 
from the lower extremities into the pulmonary circula-
tion. Most vena cava filters are placed percutaneously 
and can be removed after weeks or months, or left in 
place for a long time, if necessary. According to the 
2019 ESC/ERS guidelines, the indications for placement 




