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Summary

COVID-19 is associated with increased risk of venous thromboembolic events

(VTE). However, there is significant heterogeneity in the thromboembolic pheno-

types of COVID-19 patients (deep vein thrombosis, pulmonary embolism/thrombo-

sis). The latter might be partly attributed to the variation in VTE risk factors in

COVID-19 patients including: (i) patients’ characteristics; (ii) hospitalization condi-

tions and interventions; and (iii) SARS-CoV-2-specific factors (coagulopathy,

endothelial injury/microthrombosis). Furthermore, there is methodological hetero-

geneity in relation to the assessment of VTE (indications for screening, diagnostic

methodology, etc). Physicians should be aware of the increased VTE risk, strongly

consider VTE screening, and use thromboprophylaxis in all hospitalized patients.

Keywords: SARS-CoV-2, pulmonary embolism, deep vein thrombosis,

prevalence.

Accumulating evidence suggests that severe coronavirus dis-

ease 2019 (COVID-19) is associated with an increased venous

thromboembolic risk.1,2 It appears that SARS-CoV-2 in severe

cases induces an excessive immune response associated with a

cytokine storm leading in turn to coagulation disorders.1,2 The

latter can be observed at both local level with lung endothelial

injury and microthothrombosis, as well as at systematic level

with disseminated intravascular coagulopathy.1,2

In light of the emerging evidence on the thromboembolic

risk in COVID-19, recent publications highlight two important

issues: firstly the high rate of venous thromboembolic events

(VTE) in COVID-19 patients, and secondly the variety of the

observed thromboembolic phenotypes. Indeed, 11 recent stud-

ies reported both the prevalence of deep vein thrombosis

(DVT) and pulmonary embolism (PE) in COVID-19 patients

with prevalence numbers ranging from 0% to as high as 54%

(Table I).3-13 Importantly, there was no consistent relationship

between the reported prevalence of DVT and PE. It should be

mentioned that most studies have included mainly patients in

the intensive care unit (ICU) who presumably had severe

COVID-19 (Table I). One study reported that the prevalence

of VTE was significantly higher in ICU versus general-ward

patients (47% and 3% respectively).6

These data indicate that there is heterogeneity in

the reported VTE risk — although recognized by all as

increased — as well as in the thromboembolic phenotypes of

COVID-19 patients (isolated DVT, isolated pulmonary

embolism/thrombosis, concurrent DVT and pulmonary

embolism/thrombosis). It might be suggested that variation in

several VTE risk factors in COVID-19 patients accounts for

this observed heterogeneity; risk factors are presented in Fig 1

and include: (i) characteristics of the patients including well-

established risk factors for VTE; (ii) hospitalization conditions

and interventions; and (iii) SARS-CoV-2-specific factors.

In addition to the above, a further important issue is the

heterogeneity in the methodology used across studies to

identify VTE in COVID-19 patients. Indeed, factors that

might play a role include: (i) indications for VTE screening;

i.e. consecutive patients or selected ones upon clinical (respi-

ratory or haemodynamic deterioration) or biochemical (in-

crease in D-dimer values) suspicion; and (ii) the diagnostic

methodology applied, that is, ultrasonography or computed

tomography pulmonary angiography or both, which is largely

dependent on the available human and equipment resources.

Interestingly, even in studies that reported screening for

DVT with leg compression ultrasonography in all their
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patients, there has been significant heterogeneity. Specifically,

Ren et al. reported that among 48 critically ill COVID-19

patients hospitalized in the ICU, 41 (85%) presented with

lower-extremity DVT, mainly in the pattern of isolated distal

DVT.14 On the contrary, in another study in 64 COVID-19

patients hospitalized in the general ward, none was found

with DVT.15 The two studies included patients with a similar

age (median 70 years) and gender distribution, yet the for-

mer study included patients admitted in ICU with a more

severe disease and 7-fold higher D-dimer levels.14,15 It should

be mentioned that thromboprophylaxis was administered in

both studies.14,15

The role of D-dimer assessment and of optimal thrombo-

prophylaxis in COVID-19 patients is of paramount impor-

tance. Some studies have shown that increased D-dimer

predict the development of VTE.3,6,9 Thus, patients with

increased D-dimer values on admission or increasing

D-dimer values during their hospitalization should be candi-

dates for VTE screening. Moreover, several societies now rec-

ommend the use of thromboprophylaxis in all hospitalized

patients.1 Although prophylactic dosing is generally

recommended, some experts consider the use of intermediate

dosing but relevant studies are lacking.

In summary, and in terms of clinical practice, physicians

dealing with COVID-19 patients should be aware that: (i)

the risk of venous thromboembolism is high, yet with vari-

able incidence of phenotypes (DVT and PE); (ii) all hospital-

ized patients require thromboprophylaxis, yet the optimal

dosing is uncertain; and (iii) VTE screening should be

strongly considered and influenced by clinical and biochemi-

cal characteristics (D-dimer).
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