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Table 6. Patients at increased risk of bleeding.

1. Bleeding within last 30 days needing acute care setting

2. Bleeding disorders

3. Central nervous system malignancy

4. Thrombolysis within 7 days

5. Oral anticoagulants

6. History of intracranial haemorrhage 

7. Recent ischemic stroke

8. Platelet count < 50 x 109/L, Haeboglobin < 8 g/dL

9. Major surgery within 14 days

of a vena cava filter include the following: a) absolute 
contraindications for anticoagulation, and b) recurrent 
VTE despite adequate anticoagulation therapy. The 
PREPIC-2 study showed that vena cava filters compared 
to standard anticoagulant treatment were associated 
with a lower risk of PE recurrence, but a significantly 
higher risk of DVT, and no statistically significant dif-
ference in mortality risk [34,35].

Long-term treatment
Long term treatment of VTE aims to: a) be completed 

without complications, and b) prevent relapses. Most 
studies on the long-term treatment of VTE include pa-
tients with DVT, with or without PE. The risk for recurrence 
after discontinuation of treatment is associated with the 
characteristics of the principal event [36]. The recurrence 
rate after discontinuation of treatment is approximately 
2.5% per year for PE associated with transient risk factors, 
compared to approximately 4.5% per year for PE occur-
ring in the absence of known malignancy, thrombophilia, 
or other known risk factors [37,38]. The recurrence rate 
after discontinuation of anticoagulant therapy is similar 
whether it will stop after 3-6 months or after longer time 
periods. In addition, it should be borne in mind that 
although per se anticoagulant therapy reduces the risk 
of VTE by approximately 90%, it also increases the risk 
of bleeding (Table 6) [39,40,41].

According to recent guidelines, all patients with 
VTE should receive anticoagulant therapy for at least 3 
months [42]. For patients in whom the first episode of 
VTE is the result of a major transient or reversible risk 
factor, discontinuation of anticoagulant therapy at 3 
months is recommended [43]. For patients in whom VTE 
is not associated with a major or reversible risk factor, an 
indefinite duration of treatment is recommended [44]. 
VKAs are the treatment of choice in patients with an-
tiphospholipid syndrome [45]. Patients with hereditary 
thrombophilia, especially those with confirmed protein 
C, S, antithrombin deficiency or homozygous mutation 
in prothrombin G20210A, are candidates for indefinite 
duration of treatment when the main VTE event occurs 
in the absence of a major transient or reversible risk fac-
tor. However, there are no data on the clinical benefits 
of prolonged anticoagulant therapy in carriers of the 
G20210A mutation or in patients with heterozygous 
factor V Leiden. An indefinite duration of treatment is 
recommended for the first episode of VTE, when there 
is not known risk factor. In prolonged treatment, DOACs 
could be used at a reduced dose. In prolonged treat-

ment with DOACs reduced doses may be used [46,47]. 
Patient compliance, hepatic and renal function should 
be assessed on a regular basis.

PE during pregnancy
Pulmonary embolism is one of the leading causes 

of maternal death during pregnancy and treatment 
must be accurate and immediate [48,49]. According 
to recent guidelines, any pregnant woman with high 
or intermediate/low pre-test probability and positive 
d-dimmer levels should receive LMWH anticoagulant 
treatment without delay. UFH is not a contraindica-
tion during pregnancy, especially when the patient is 
hemodynamically unstable. UFH should be stopped 
6 hours before the delivery [50]. VKAs and DOACs are 
contraindicated during pregnancy, as they cross the 
placenta [51]. ESC guidelines recommend thrombolysis 
in pregnant patients with PE who deteriorate hemody-
namically. Health professionals should always keep in 
mind that PE during pregnancy should be treated by a 
multidisciplinary team (PERT), including obstetricians.

PE in patients with a malignancy
Patients with a malignancy are at greater risk of 

developing VTE. In addition, it is widely accepted that 
patients with a malignancy have a higher recurrence 
rate of VTE under LMWH (7-9%) compared to patients 
without malignancy [52]. 2019 ESC / ERS guidelines 
recommend that patients with a malignancy should 
receive LMWH for at least 6 months [53,54]. Nowadays, 
DOACs have been studied in patients with a malignancy. 
Rivaroxaban and edoxaban may be used in such patients 
with a malignancy, unless they suffer from gastrointes-
tinal malignancy [55,56]. Patients with a malignancy 




