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ABSTRACT

COVID-19 and thrombosis: Prophylaxis and management

COVID-19 emerged in Wuhan, China in late December 2019, and WHO 
declared it a pandemic on March 11, 2020. The disease has a wide spectrum 
ranging from asymptomatic or mild disease to ARDS and death. There have 
been over 83.9 million cases with 1.8 million deaths worldwide. COVID-
associated coagulopathy appears to be an entity responsible for deaths. 
Thromboprophylaxis is recommended in patients with COVID-19 to prevent 
arterial and venous thromboembolism. Low molecular weight heparin such as 
enoxaparin is often recommended. However, there is still no consensus 
regarding the treatment dose and duration. The purpose of this review was to 
observe the pathogenesis of thromboembolic events in COVID-19, current 
thromboprophylaxis regimens, treatment dosage and duration with guidelines 
of international scientific institutions.
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ÖZ

COVID-19 ve tromboz: Profilaksi ve yönetimi

COVID-19 ilk olarak Çin’in Wuhan kentinde ortaya çıkmış ve 11 Mart 2020 
tarihinde WHO pandemi ilan etmiştir. Asemptomatik ya da hafif hastalıktan 
ARDS ve ölüme kadar gidebilen geniş bir yelpazeye sahiptir. Tüm dünyada 
83,9 milyon vaka ile birlikte 1,8 milyondan fazla ölüm görülmüştür. COVID’e 
bağlı koagülapati ölümlerden sorumlu antite olarak görülmektedir. COVID-19 
hastalarında arteriyel ve venöz tromboemboliyi önlemek için tromboprofilaksi 
önerilmektedir. Genellikle enoksaparin gibi düşük molükül ağırlıklı heparin 
önerilmektedir. Ancak, hala tedavi süresi ve dozu ile ilgili ortak görüş bulun-
mamaktadır. Bu derlemenin amacı, COVID-19’da tromboembolik olayların 
patogenezi, uluslararası rehberlerin güncel profilaksi önerileri, dozaj ve sürele-
rini incelemektir.

Anahtar kelimeler: Antikogülan; COVID-19; düşük molekül ağırlıklı heparin; 
tromboz
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INTRODUCTION

Coronavirus Disease-2019 (COVID-19) first appeared 
in Wuhan, China’s Hubei province, in December 
2019. After its rapid spread to many countries, it was 
declared as a pandemic by the World Health 
Organization (WHO) on March 11, 2020 (1). 
Although many patients experience mild symptoms, 
some may present with serious symptoms and have a 
severe clinical course, leading to multiple organ dys-
function syndrome (MODS) and death (2). At the time 
this article was written, over 1.8 million deaths and 
83.9 million cases were encountered worldwide (3).

Since Ebola and cytomegalovirus (CMV) cause the 
development of disseminated intravascular coagula-
tion (DIC), Marongiu et al. have proposed the hypoth-
esis that abnormal laboratory parameters such as 
D-dimer and fibrin degradation products in COVID-
19 may be related to local DIC, such as pulmonary 
vascular thrombosis (4). Alveolar capillary micro-
thrombi were 9 times more frequent in autopsy series 
of COVID-19 and influenza-A patients who devel-
oped acute respiratory distress syndrome (ARDS) (5). 
Arterial and venous thromboembolism is common in 
COVID-19. In the study of autopsy examinations of 
12 deaths related to COVID-19, deep venous throm-
bosis (DVT), which was not diagnosed before death, 
was found in seven, and the direct cause of death in 
four patients was pulmonary embolism (6). WHO 
recommends pharmacological prophylaxis with low 
molecular weight heparin (LMWH) in hospitalized 
patients with COVID-19 (7). 

Based on these data, we aimed to examine the patho-
genesis of thromboembolic events in patients with 
COVID-19, current prophylaxis recommendations of 
international organizations, treatment dosage and 
duration, and the designs of ongoing studies.

Pathogenesis

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) can activate innate and adaptive immu-
nity, but uncontrolled immune response can cause 
tissue damage. Patients with severe COVID-19 have 
increased pro-inflammatory cytokines and chemok-
ines, such as interleukin-1β (IL-1β) and IL-6, as well 
as IL-2R, IL-8, IL-17, granulocyte colony stimulating 
factor (G-CSF), granulocyte macrophage colony stim-
ulating factor (GM-CSF) and tumor necrosis factor α 
(TNF-α) and this is called “the cytokine storm”. The 
increase in these pro-inflammatory cytokines may 

cause the process leading to multi-organ failure due 
to shock and tissue damage in patients with severe 
COVID-19 (8,9). One of the most discussed issues in 
COVID-19 is coagulopathy, in which D-dimer and 
fibrinogen increase, and prothrombin time (PT) and 
activated partial thromboplastin time (aPTT) are pro-
longed. Tang et al. have shown that 15 (71%) of 21 
patients with COVID-19 who died had overt DIC in 
the late stage of the disease according to the 
International Society of Thrombosis and Haemostasis 
(ISTH) DIC criteria (10,11). In a recently published 
meta-analysis, the pooled incidence of venous throm-
boembolism (VTE) in and out of intensive care unit 
(ICU) was 28%, and 10%, respectively (12). The rate 
of DVT detected using compression ultrasound was 
32%, and the pooled incidence of arterial thrombo-
embolism was 3% (12). ISTH has reported that 
patients with severe COVID-19 usually present with 
single organ failure at the beginning of the disease, 
such as respiratory failure, and some patients may 
develop multiple organ damage in advanced stages. 
The main reason for multiple organ damage is the 
development of coagulopathy (13).

von Willebrand Factor (VWF) antigen and soluble 
P-selectin, which are endothelial cell and platelet 
activation markers, were significantly higher in 
patients with COVID-19 in ICU. VWF antigen and 
soluble thrombomodulin were associated with mor-
tality in all inpatients with COVID-19 and COVID-
19-related coagulopathy was associated with endo-
theliopathy, the course of the disease and mortality 
(14). Thrombosis is prevented by the endothelial cell 
monolayer and the surface thrombomodulin in 
healthy alveolocapillary membrane. Pro-inflammatory 
cytokines, hypoxia, complement activation and neu-
trophil extracellular trap activation are triggers of 
endothelial cell damage in COVID-19. This activation 
causes Weibel-Palade body exocytosis and VWF and 
P-selectin release from endothelial cells (15). VWF 
can bind to platelets, neutrophils, and monocytes, 
forming a microthrombus and adhering to the vessel 
wall. In addition, thrombomodulin separates from the 
endothelial cell surface, becomes soluble and shows 
procoagulant properties. All this reveals that endothe-
liopathy plays a key role in COVID-19 vasculopathy 
(15).

Pro-angiogenic factors such as vascular endothelial 
growth factor (VEGF)-A, platelet derived growth fac-
tor (PDGF)-AA and PDGF-AB/BB were reported to be 
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higher in patients with COVID-19 in non-ICU com-
pared to the control group and this may help explain 
vascular remodeling (16). Angiopoietin-2, follistatin 
and plasminogen activator inhibitor-1 (PAI-1), which 
show endotheliopathy, were associated with hospital 
mortality in patients with COVID-19 in ICU. 
Endothelial cell function was affected by different 
mechanisms in critical and non-critical patients with 
COVID-19 (16).

Hypercoagulability, stasis, and vessel wall damage in 
Virchow Triad can be adapted to the development of 
thrombosis in COVID-19. Angiotensin converting 
enzyme (ACE) 2 receptor for SARS-CoV-2 was detect-
ed on the endothelial cell and disruption of fibrinolyt-
ic activity due to endothelial damage and VWF over-
expression are factors that can initiate thrombosis. 
There is hyperviscosity in COVID-19. In the conven-
tional capillary viscometer performed on 15 patients 
with COVID-19 in ICU, plasma viscosity was between 
1.9-4.2 centipoise (cP; normal range 1.4-1.8) and 
thrombotic complications were detected in four 
patients with viscosities above 3.5 cP. Plasminogen 
inhibition, platelet dysfunction, complement activa-
tion, and hyperimmune syndrome may explain hyper-
coagulability (17-19).

Current Literature 

As stated in our recently published article, which 
retrospectively included 154 patients with severe 
COVID-19, mortality was 6.5 times higher in patients 
using enoxaparin in prophylactic (0.5 mg/kg twice a 
day [BID]) doses compared to those using enoxaparin 
in therapeutic (1 mg/kg BID) doses. We reported that 
aggressive thromboprophylaxis should be considered 
in patients with severe COVID-19 (20). Similarly, a 
50-60% reduction in mortality and VTE in patients 
with COVID-19 who received high-dose thrombo-
prophylaxis compared to the standard dose was stat-
ed (21). Tang et al. have reported no significant differ-
ences in terms of 28-day mortality between patients 
treated with heparin and the control group in the 
study including 449 patients with COVID-19 (22). 
When the D-dimer level exceeded the normal upper 
limit by 6-fold, mortality in the heparin group was 
significantly lower; however, heparin dose was not 
specified in this study (22). The incidence of throm-
botic complications was 31%, which mostly consist-
ed of pulmonary embolism (n= 25, 81%) in 184 
patients with COVID-19 in ICU receiving at least 
standard thromboprophylaxis in the study by Klok et 

al (23). Although higher doses of thromboprophylaxis 
are usually recommended in patients with COVID-19 
in the ICU, this study shows that thrombotic compli-
cations are high despite thromboprophylaxis (23). In 
the study conducted by Llitjos et al., 31% (n= 8) of 
the 26 patients with COVID-19 in ICU were treated 
with prophylactic dose LMWH and 69% (n= 18) of 
them were treated with therapeutic dose LMWH (24). 
The incidence of VTE was significantly higher in the 
prophylactic treatment group compared to the thera-
peutic treatment group (100% vs. 56%, respectively, 
p= 0.03). Consequently, early initiation of therapeutic 
anticoagulation was suggested in patients with severe 
COVID-19 in ICU (24). Atallah et al. have designed a 
patient-specific anticoagulation regimen for patients 
with COVID-19, in which therapeutic dose of antico-
agulant (1 mg/kg BID) was recommended for patients 
with COVID-19 and a high risk of thromboembolism 
with no ICU admission or a low risk of thromboem-
bolism with D-dimer levels >3000 mcg/L. If thrombo-
embolism is detected on ultrasound, the therapeutic 
dose should be continued; if not, 40 mg BID of enox-
aparin is recommended (25). Khan et al. have recom-
mended the use of 1.5 mg/kg enoxaparin once a day 
(OD) in patients with COVID-19 and D-dimer levels 
>1000 ng/ml in the ICU. When creatinine clearance 
(CrCl) is <30 ml/min or D-dimer level <1000 ng/ml, 
1 mg/kg enoxaparin OD was recommended (26).

There are differences about dosage in thrombopro-
phylaxis because of the risk of bleeding. Eleven per-
cent of the patients with COVID-19 and elevated risk 
of VTE were reported to have high bleeding risk 
according to Padua Prediction Scoring (27). In a 
cohort study in Denmark, major bleeding was 
observed in 47 (0.5%) of 9460 patients with positive 
SARS-CoV-2 PCR (polymerase chain reaction) test 
and in 15 (11%) of 132 patients who received throm-
boprophylaxis in ICU (28). Uncertainty over the dose 
for thromboprophylaxis seems like it will prevail until 
prospective studies on the risk of bleeding and VTE 
profit-loss are concluded. 

Another issue that has not been clarified is whether 
extended thromboprophylaxis will be given after dis-
charge or not. In the study of Salisbury et al. on 152 
patients with COVID-19 without indications for anti-
coagulant use, 97% of them did not receive thrombo-
prophylaxis at discharge, while only 3% were given a 
7-day prophylaxis. Symptomatic VTE rate was 2.6% 
in 42 days after discharge (29). In a prospective 
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multi-center study including 1529 patients with 
COVID-19 discharged, 228 patients had symptoms of 
pulmonary embolism and DVT, 25 patients had been 
evaluated with imaging tests and only one patient 
was reported to have pulmonary embolism. After 
discharge, 51 (3.3%) patients died, only two deaths 
were attributed to VTE. This result shows that routine 
extended thromboprophylaxis may not have clinical 
benefit (30).

Current Thromboprophylaxis Recommendations for 
COVID-19 Patients

WHO recommends pharmacological prophylaxis 
with LMWH such as enoxaparin for hospitalized 
patients with COVID-19 and have no contraindica-
tions. Mechanical thromboprophylaxis methods (such 
as intermittent pneumatic compression) are recom-
mended for patients who have contraindications for 
medical therapy. However, there is no comment on 
the dose and the duration of prophylaxis, whether it 
should be continued at discharge, and the need for 
prophylaxis in outpatients (7).

The CHEST guideline suggests LMWH or fondaparinux 
over unfractionated heparin (UFH) in acutely ill hos-
pitalized patients with COVID-19, and LMWH, 
fondaparinux or UFH over direct oral anticoagulant 
(DOAC). In critically ill patients with COVID-19, 
LMWH is recommended instead of UFH, and LMWH 
or UFH is recommended instead of fondaparinux or 
DOAC. Standard dose over intermediate (LMWH BID 
or increased weight-based dosing) dose or full treat-
ment dosing is recommended in acutely and critical-
ly ill patients with COVID-19. There is insufficient 
information about the risk of bleeding and elevated 
risk of VTE under standard dose thromboprophylaxis. 
Extended thromboprophylaxis was not recommended 
after discharge, but it was reported that it could be 
administered if new data on VTE risk and bleeding 
emerged after discharge (31).

American College of Cardiology reported that pro-
phylactic anticoagulant treatment can be considered 
in outpatients with mild COVID-19 only if they are at 
elevated risk for VTE and low risk for bleeding. A 
prophylactic dose of anticoagulant (forty milligrams 
enoxaparin OD, or when CrCl <30 ml/min, subcuta-
neous (SC) heparin 5000U BID or three times a day 
(TID) can be administered to an inpatient with mod-
erate or severe COVID-19 without DIC. In a patient 
with moderate or severe COVID-19 and suspected or 

diagnosed DIC, a prophylactic dose is recommended 
in the absence of overt bleeding. A small group of 
researchers recommended intermediate (29.7%) and 
therapeutic (16.2%) doses. Routine screening for VTE 
risk at discharge is recommended to evaluate the 
need for thromboprophylaxis duration extension up 
to 45 days and direct prescription of prophylactics is 
not suggested (32).

ISTH recommends administering prophylactic dose 
of LMWH unless there is a contraindication (active 
bleeding or platelet <25x109/L) in all patients with 
COVID-19 requiring hospitalization (including 
non-critically ill patients) (13).

Scientific and Standardization Committee Clinical 
Guidance recommends prophylactic dose LMWH 
(preferred) or UFH for VTE prophylaxis in inpatients 
with COVID-19 not treated in ICU. Thirty percent of 
researchers suggest that intermediate-dose LMWH 
may also be considered. The dose can be modified for 
body weight, in case of severe thrombocytopenia (i.e., 
platelet counts of 50000x109 or 25000x109 per liter) 
and renal dysfunction. Prophylactic doses of LMWH 
or UFH may be considered for VTE prophylaxis in 
patients with COVID-19 in ICU, and fifty percent of 
investigators recommend considering intermedi-
ate-dose LMWH in high-risk patients with COVID-19. 
The dose can be increased by 50% based on body 
weight. Until randomized controlled trials are con-
cluded, thrombophylaxis with therapeutic doses is not 
recommended. Multimodal thromboprophylaxis 
including medical therapy and mechanical methods is 
recommended by 60% of the researchers (33).

American Society of Hematology recommends phar-
macological thrombophylaxis with LMWH over UFH 
(to reduce contact) in all inpatients with COVID-19 
and have the risk of bleeding does not outweigh the 
risk of thrombosis. Fondaparinux is recommended in 
case of heparin-induced thrombocytopenia (HIT). 
Dose adjustment is recommended in patients with 
obesity. Mechanical thrombophylaxis can be used if 
there are contraindications for medical therapy, but 
their combination is not recommended. The use of 
thromboprophylaxis at therapeutic doses is not sug-
gested in patients with COVID-19 in ICU. The evalu-
ation of mobilization and bleeding risk should be 
done individually to decide to extent thrombopro-
phylaxis duration after discharge from the hospital, 
however, no recommendation for treatment dose and 
duration has been offered (34).
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Anticoagulation Forum recommendations include 
standard dose thromboprophylaxis in non-critically ill 
patients with COVID-19. Increased doses (e.g., enox-
aparin 40 mg SC BID, enoxaparin 0.5 mg/kg SC BID, 
heparin 7500 units SC TID, or low-intensity heparin 
infusion) are suggested in patients with COVID-19 in 
ICU. Extended thromboprophylaxis should be evalu-
ated individually and considered for patients who 
have a history of treatment in ICU, intubation, seda-
tion, and paralysis, low risk of bleeding (e.g., IMPROVE 
bleeding score <7.0), and ongoing risk of VTE at dis-
charge. Enoxaparin 40 mg OD for 6-14 days, rivarox-
aban 10 mg OD for 31-39 days and betrixaban 160 
mg once, and then 80 mg OD for 35-42 days are 
recommended for extended thromboprophylaxis (35).

A standard dose of LMWH is recommended for VTE 
prophylaxis in acutely ill patients with COVID-19 
unless there is a contraindication according to the 
National Institute for Health and Care Excellence 
(NICE) guideline. Fondaparinux or UFH is recom-
mended if LMWH cannot be used. VTE prophylaxis 
should be continued during hospitalization or for 
seven days (whichever is longer). It is recommended 
to increase the prophylaxis dose to the intermediate 
dose (double the standard prophylactic dose), and 
daily evaluation for VTE and bleeding risk in patients 
who require advanced respiratory support (36).

Swiss Hematology Association recommends the use 
of standard dose LMWH according to risk scoring in 
all inpatients with COVID-19 if CrCl is >30 ml/min 
and thromboprophylaxis is not contraindicated. If the 
patient weighs more than 100 kg, LMWH dose 
should be increased. If CrCl is <30 ml/min, UFH SC 
BID or TID is recommended. An intermediate or ther-
apeutic dose of LMWH or UFH is suggested accord-
ing to the risk of bleeding in patients with COVID-19 
in ICU and in patients who have excessive increase in 
D-dimer, severe inflammation, hepatic failure or 
renal failure or newly developing respiratory failure 
(37).

The Italian Society on Thrombosis and Haemostatis 
(SISET) recommends prophylaxis with LMWH, UFH 
or fondaparinux in all inpatients with COVID-19. 
Intermediate dose of LMWH (e.g., enoxaparin 4000 
IU SC BID) may be considered in patients with 
COVID-19 and have multiple risk factors including 
body mass index >30 kg/m2, previous VTE, active 
cancer for VTE. Although this seems as a reasonable 
approach, the use of therapeutic doses of UFH or 

LMWH is currently not supported by current evi-
dence except established diagnoses of VTE. It is rec-
ommended to continue VTE prophylaxis for 7-14 
days after discharge for patients with COVID-19 (38) 
(Table 1).

Considering the ongoing prospective randomized 
controlled studies, the most frequently studied issue 
is the LMWH dose to be used in thromboprophylaxis 
in inpatients with COVID-19 treated and not treated 
in ICU (39-49). There are also studies on the use of 
DOAC drugs, such as rivaroxaban (43,50-52), apix-
aban (53,54) and edoxaban (49) for thromboprophy-
laxis. The results of studies on rivaroxaban (51,52), 
apixaban (54) and edoxaban (49) for extended throm-
boprophylaxis in patients with COVID-19 after dis-
charge or outpatients with COVID-19 will provide 
valuable results to guide clinicians. 

In conclusion, thromboembolism is frequently diag-
nosed in patients with COVID-19, and thrombopro-
phylaxis is recommended in inpatients with COVID-
19. Although other agents such as DOAC that may be 
used for thromboprophylaxis, the most recommend-
ed agent for pharmacological prophylaxis is LMWH 
(especially enoxaparin). The balance between VTE 
and bleeding risk is very important and decisive in 
this regard. Thromboprophylaxis proposals based on 
D-dimer, VTE risk and IMPROVE (55) bleeding risk 
score in COVID-19 patients are summarized in Figure 
1. Though IMPROVE has been recommended for 
COVID-19 patients, it was published before COVID-
19. There is still a debate on D-dimer and prophylax-
is decisions because D-dimer is a diagnostic test for 
venous thrombosis. In the current COVID-19 treat-
ment guideline of the Turkish Ministry of Health, the 
risk of thromboembolic events is high in patients with 
elevated D-dimer levels (>2 times the upper limit of 
normal [ULN]) and it is recommended that thrombo-
prophylaxis should be extended to 45 days (56). 
Furthermore, Scientific and Standardization 
Committee of the International Society on Thrombosis 
and Haemostasis defined that thromboembolic events 
may develop and lead to poor prognosis when 
D-dimer levels increase more than six times ULN 
(33). According to these current guidelines, D-dimer 
levels were used in the decision of thromboprophy-
laxis in this review. The dosage and the duration of 
anticoagulation in inpatients with COVID-19 and the 
requirement for extended thromboprophylaxis after 
discharge will be clarified with the results of random-
ized controlled studies.
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Table 1. Current thromboprophylaxis recommendations for patients with COVID-19

Guidelines Patients Recommendation

WHO (7)
VTE prophylaxis in hospitalized pts with 

COVID-19.
Recommended LMWH (e.g. enoxaparin), according 

to local and international standards

CHEST(31)

VTE prophylaxis in acutely ill 
hospitalized pts with COVID-19.

Recommended LMWH or fondaparinux at standard 
doses over intermediate or treatment dose or over 

DOAC

VTE prophylaxis in critically ill 
hospitalized pts with COVID-19.

Recommended LMWH or UFH at standard doses 
over intermediate or treatment dose or over 

fondaparinux or DOAC

VTE prophylaxis after hospital discharge Recommended inpatient thromboprophylaxis only 
over inpatient plus extended thromboprophylaxis 

after hospital discharge.

ACC (32)

VTE prophylaxis in outpatients with 
COVID-19.

Not recommended. Could be considered after risk 
assessment (elevated VTE without high bleeding 

risk)

VTE prophylaxis in hospitalized pts with 
moderate/severe COVID-19 without DIC

Consider prophylactic doses of anticoagulation (e.g. 
enoxaparin 40 mg OD; if CrCl < 30 mL/min, use 

UFH 5000U BID or TID

VTE prophylaxis in hospitalized pts with 
moderate/severe COVID-19 and 

suspected or confirmed DIC

Consider prophylactic doses without overt bleeding. 
29.7% of investigators voted for intermediate-dose 

and 16.2% voted for therapeutic dose.

VTE extended thromboprophylaxis after 
discharge

Recommended VTE risk screening for prophylaxis 
decision up to 45 days

ISTH (13)
VTE prophylaxis in pts with COVID-19 

requiring hospitalization (including non-
critically ill pts.)

Recommended LMWH at prophylactic dose 
without contraindications (active bleeding or 

platelet <25x109/L)

ISTH SSC (33)

VTE prophylaxis in hospitalized (not in 
ICU) pts with COVID-19.

Recommended LMWH (preferred) or UFH at 
prophylactic doses (30% of investigators voted for 

intermediate-dose LMWH)

VTE prophylaxis in pts with COVID-19 in 
ICU.

Recommended LMWH or UFH at prophylactic 
doses (50% of investigators voted for intermediate-

dose LMWH for elevated risk of VTE)

ASH (34)

VTE prophylaxis in all hospitalized pts 
with COVID-19.

Recommended LMWH over UFH (to reduce 
contact) when the risk of bleeding does not 

outweigh the risk of VTE

VTE extended thromboprophylaxis after 
discharge

Recommended to assess mobilization and bleeding 
risk individually, there was no dose and duration 

recommendation.

Anticoagulation Forum (35)

VTE prophylaxis in non-critically ill pts 
with COVID-19. 

Recommended LMWH standard doses

VTE prophylaxis in pts with COVID-19 in 
ICU.

Recommended increased doses (enoxaparin 40 mg 
SC BID, enoxaparin 0.5 mg/kg SC BID, heparin 

7500 units SC TID, or low-intensity heparin 
infusion)

VTE extended thromboprophylaxis after 
discharge

Not recommended routinely; should be evaluated 
individually

NICE (36)

VTE prophylaxis in acutely ill pts with 
COVID-19.

Recommended LMWH standard doses over UFH or 
fondaparinux

VTE prophylaxis in pts with COVID-19 
and requiring advanced respiratory 

support

Recommended to increase the prophylactic dose to 
intermediate dose (double the standard dose) while 

daily assessing VTE and bleeding risk
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Table 1. Current thromboprophylaxis recommendations for patients with COVID-19 (continue)

Guidelines Patients Recommendation

Swiss SH (37)

VTE prophylaxis in all hospitalized pts 
with COVID-19.

Recommended LMWH or UFH, unless 
contraindicated

VTE prophylaxis in pts with COVID-19 in 
ICU.

Recommended LMWH or UFH at intermediate or 
therapeutic doses, according to bleeding risk, in 

pts. with an elevation D-dimer, severe 
inflammation, sign of hepatic or renal dysfunction 

or acute respiratory failure

SISET (38)

VTE prophylaxis in all hospitalized 
COVID-19 pts.

Recommended LMWH, UFH or fondaparinux at 
standard dose, Intermediate-dose LMWH (e.g. 

enoxaparin 4000IU BID) in pts with multiple risk 
factors for VTE (BMI 30 kg/m2, previous VTE, active 

cancer, etc.)

VTE extended thromboprophylaxis after 
discharge

Recommended for 7-14 days in case of pre-existing 
or persisting VTE risk factors

WHO: World Health Organization, VTE: Venous thromboembolism, pts: Patients, LMWH: Low molecular weight heparin, UFH: Unfractionated 
heparin, DOAC: Direct oral anticoagulant, ACC: American College of Cardiology, COVID-19: Coronavirus disease 19, DIC: Disseminated intravas-
cular coagulation, OD: Once daily, BID: Twice a day, TID: Three times a day, CrCl: Creatinine clearance, ISTH: International Society of Thrombosis 
and Haemostatis, SSC: Scientific and Standardization Committee, ICU: Intensive care unit, ASH: American Society of Hematology, SC: Subcutane-
ous, NICE: National Institute for Health and Care Excellence, SH: Society of Haematology, SISET: Italian Society on Thrombosis and Haemostatis, 
BMI: Body mass index, ECMO: Extracorporeal membrane oxygenation.

Figure 1. Proposed algorithm for thromboprophylaxis of patients with COVID-19.

* Improve score: International medical prevention registry of venous thromboembolism bleeding risk score (55).
† If HIT occurs, fondaparinux should be used.
‡ The dose should be adjusted according to CrCI and BMI.
OD: Once daily, VTE: Venous thromboembolism, ICU: Intensive care unit, BID: Twice a day, HIT: Heparin-induced thrombocytope-
nia, CrCI: Creatinine clearance, BMI: Body mass index.
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