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Incidence of thrombotic complications in Cov-
id-19 severe patients admitted to intensive care 

unit (ICU) is reported up to 31%, and it is asso-
ciated with increased mortality [1, 2]. In patients 
with severe Covid-19, mild thrombocytopenia, 
prolongation of the prothrombin time and eleva-
tion of D-dimer levels are very common [3]. The 
increase of LDH and ferritin levels are relevant for 
the coagulation balance too, as in thrombotic mi-
croangiopathy. Helms et al. diagnosed 25 pulmo-
nary embolisms in 150 ICU patients, while only 
4 subjects (of whom 2 had a trauma) presented 
haemorrhagic complications [4]. We do not yet 
know why haemostasis is such a major issue in 
Covid-19. However, direct endothelial cell infec-
tion and endotheliitis may have a trigger role in 
Covid-19 thromboembolic complications. SARS-
CoV-2 uses the pneumocytes angiotensin convert-
ing enzyme 2 (ACE2) receptor to infect the lungs, 
and ACE2 is also widely expressed by endothelial 
cells. Varga et al. diagnosed SARS-CoV-2 inclu-
sion in the endothelial cells of kidney by electron 
microscopy, and diffuse endothelial inflammation 
of lungs, heart, intestine in 2 COVID post-mortem 
analysis cases [5]. 
Endothelial cells infection and/or inflammation 
might cause microvascular dysfunction with va-
soconstriction and subsequent organ ischaemia, 
associated tissue oedema, and procoagulant state. 
Moreover, hypoxia itself results in vasoconstric-
tion of pulmonary capillaries and induces acti-
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vation of hypoxia-inducible factors (HIFs), that 
modify the expression of several genes, includ-
ing tissue factor (TF) and plasminogen-activator 
inhibitor-1 (PAI-1). Therefore, SARS-CoV-2 infec-
tion alters the haemostatic balance among proco-
agulant and antifibrinolytic factors and reduce 
the capacity to cleave and remove fibrin depos-
its. This corresponds with presence of exudates, 
constituted of fibrin and proteinaceous material, 
which blocks normal gas exchange and fosters 
diffuse alveolar damage after infection. In a con-
dition such as Covid-19, where excessive inflam-
mation, hypoxia, and immobilisation predispose 
to both venous and arterial thromboembolic dis-
ease, planning the intensity of thromboprophy-
laxis is very important, especially for patients ad-
mitted to the ICU, who are at highest thrombotic 
risk. Prophylactic low-dose heparin should be 
used to reduce the risk of venous thrombosis in 
all the ICU Covid-19 patients, even if life-threat-
ening pulmonary embolism has occurred despite 
full-dose anticoagulation with heparins [5]. 
We should also contemplate interactions among 
drugs used for COVID-19 treatment, which have 
impact on coagulation: e.g., apixaban and rivarox-
aban should not be used with tocilizumab since 
it increases cytochrome P450 enzyme activity 
(for a list of drug interactions, please check: cov-
id19-druginteractions.org by the University of Liv-
erpool). 
The International Society of Thrombosis and 
Haemostasis (ISTH) recommends to: “measur-
ing D-dimers, prothrombin time, and platelet 
count (in decreasing order of importance) in all 
patients who present with COVID-19 infection” 
[6]. Measuring fibrinogen can be useful too, even 
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if this is probably more difficult in many hospi-
tals. In 2017 Iba et al. published the sepsis-in-
duced coagulopathy (SIC) score, specifically de-
signed for assessing coagulation disturbances in 
sepsis. SIC score is based on simple parameters 
(platelet count, prothrombin time and Sequen-
tial Organ Failure Assessment (SOFA) score) and 
may be useful to stratifying COVID patients who 
needs heparin treatment [7]. Tang et al. reported 
that heparin treatment was associated with low-
er mortality in patients with SIC score ≥4 (40.0% 
vs 64.2%, p=.029), but not in those with SIC score 
<4 (29.0% vs 22.6%, p=.419) [2]. In this 449-case 
retrospective evaluation, low molecular weight 
(LMWH) was the most commonly used anticoag-
ulant, and it was mostly given at the prophylactic 
dose (i.e. 40 mg enoxaparin/die) [2]. Since all the 
ICU mechanically ventilated patients are at high 
risk for thrombotic complications and should re-
ceive a prophylactic dose of LMWH unless of in-
creased haemorrhagic risk, the point here is not 
about the prophylactic treatment but the benefits 
and risks of a stronger anticoagulation, which are 
yet undetermined. In fact, the primary function of 
procoagulant response is sequestering and elim-
inating the microbes, while, on the other hand, 
compromised organ circulation may benefit from 
anticoagulant therapy. This is why ASH (Amer-
ican Society of Hematology) will develop clini-
cal practice guidelines, addressing four distinct 
populations of people with COVID-19: acutely 
ill hospitalized patients; critically ill hospitalized 
patients, e.g., patients in the intensive care unit; 
patients after hospital discharge; and non-hospi-
talized patients (8). 
In conclusion, seriously ill COVID-19 patients 
should not receive therapeutic doses of anticoag-
ulant empirically (i.e. in the absence of confirmed 
venous thromboembolism), but yet a more ag-

gressive strategy might be required in selected 
cases, under strict monitoring and surveillance.
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