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ROLE OF THROMBOPROPHYLAXIS IN CRITICALLY ILL PATIENT
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INTRODUCTION
Venous thromboembolism (VTE) is a condition that involves the 
formation of clots in the deep veins, particularly in the veins of the 
lower limb. This causes obstruction to blood ow resulting in 
symptoms like pain, swelling and discoloration [ ] . The most 1 
common complication of venous thrombosis is the migration of these 
clots into other blood vessels, called embolism, particularly 
pulmonary embolism. According to research, half of the hospitalized 
patients are at a risk of thromboembolism. The rate of VTE ranges from 
10% to 80% percent in patients, who are not being given any 
prophylaxis. Studies have proven the rate of VTE is greater in 
hospitalized than community patients.Venous thromboembolism 
(VTE) in critically ill patients may be a life-threatening complication 
increasing duration of mechanical ventilation and stay in the intensive 
care unit (ICU). Both early diagnosis and effective and safe 
thromboprophylaxis are, therefore, daily challenges. Despite its major 
clinical impact, the risk of VTE in ICU has long been poorly 
characterised (Suppl. Figure 1), and high- quality evidence comparing 
pharmacologic and mechanical VTE prophylaxis strategies is still 
limited. Although the anticoagulant efect of heparin was elucidated in 
1939, it only became used from the 1950s to prevent VTE in post- 
surgical patients. In 1960, a landmark trial established heparin to be 
efective in reducing mortality from pulmonary embolism (PE), as only 
surgical options were considered previously [1]. Low-molecular-
weight heparin (LMWH) was discovered in the 1980s and improved 
thromboprophylaxis through more consistentpharma cokinetics/ 
pharmacodynamic, simplied dosing, reduced bleeding, and less 
frequent heparin-induced thrombocytopenia than with unfractionated 
heparin (UFH) [2].

Which pharmacological  thromboprophylaxis for critically ill 
patients?
With regard to type of prophylaxis, LMWH might have superior 
efcacy compared to UFH in medical and surgical critically ill 
patients. PROTECT [3] is the largest RCT to date to compare LMWH 
(dalteparin, 5000 IU/day) and UFH (5000 IU/12 h) in 3764 critically ill 
patients, of whom 90% were mechanically ventilated. Patients at very 
high risk of bleeding were excluded. Dalteparin did not decrease the 
rate of proximal deep vein thrombosis (DVT) compared to UFH, but 
the rate of PE was signicantly lower with dalteparin (1.3% vs. 2.3%) 
(HR 0.51;95% CI 0.30–0.88; p=0.01), without difference in major 
bleeding or in-hospital death. Also, LMWH was more effective than 
low-dose heparin in preventing VTE after major trauma [4].

In a recent systematic review including 13 randomised controlled trials 
(RCTs) (9619 critically ill patients) and comparing the efcacy and 
safety of thromboprophylaxis in ICU, the authors showed with a 
moderate certainty that LMWH reduced the rate of DVT compared to 
UFH (OR 0.72 [95% CI 0.46– 0.98]) and with a high certainty that it 
reduced the rate of DVT compared to control (OR 0.59 [95% CrI: 
0.33–0.90]; high certainty), while UFH may reduce DVT compared to 

control (OR 0.82 [95% CrI:0.47–1.37]) with a low certainty of 
evidence [5]. In this meta-analysis, the effect of LMWH compared to 
UFH on PE is uncertain, because of very low-quality of evidence.

Consistent with clinical studies which seem to provide a superior 
efcacy of LMWH compared to UFH, without an increase in bleeding 
complications, the European and American guidelines [2, 6] 
recommend pharmacological prophylaxis with LMWH over UFH in 
critically ill patients (Grade 1B) (Fig. 1). For patients with severe renal 
insufciency, the guidelines suggest the use of UFH (Grade 2C), 
dalteparin (Grade 2B) or reduced doses of enoxaparin (Grade 2C) 
andmonitoring of anti-Xa activity (Grade 2C). The guidelines also 
suggest no prophylaxis or the use of intermittent pneumatic 

3 compression in patients with a platelet count less than 50,000/ mm or a
high risk of bleeding (Grade 2C) and the careful use of 
pharmacological prophylaxis in patients with severe liver failure.

Mechanical thromboprophylaxis in critically ill patients
The place of mechanical thromboprophylaxis is still debated [5]. In the 
PREVENT trial [7], the use of adjunctive compression devices in 
addition to pharmacologic prophylaxis did not result in a reduction in 
DVT compared to pharmacologic prophylaxis alone. Consistently, the 
aforementioned meta-analysis [5] showed that compressive devices 
might reduce the risk of DVT compared to a control group made of a 
composite of no prophylaxis, placebo, or compression stockings only 
(OR 0.85 [95% CrI: 0.50–1.50]), although certainty evidence was low.

The European guidelines recommend against the use of graduated 
compress ion s tockings  a lone wi thout  pharmacological 
thromboprophylaxis for prevention of VTE in patients at intermediate 
and high risk (Grade 1B) [6,8]. They recommend the use of mechanical 
prophylaxis for patients with contraindications for anticoagulation 
(Grade 1B) or in selected patients at very high risk of V T E p r o p h y l a 
xis in addition t o pharmacological prophylaxis (Grade 2B), and 
suggest the use of intermittent pneumatic compression over graduated 
compression stockings (GCS, Grade 2B). The American guidelines do 
not support the use of combination therapy over either pharmacologic 
therapy or compression therapy alone [2].

Important considerations and pending questions
Even if these recommendations are clear, there are still several 
considerations that need to be taken into account for critically ill 
patients.

Although the availability of high-resolution reliable imaging allowed a 
more acute awareness for VTE over the past decades, compliance with 
VTE prophylaxis should still be improved. In a recent retrospective 
analysis of more than 1.4 million critically ill patients, 4% of patients 
did not receive any form of thromboprophylaxis within the rst 24 h 
after I C U admission without obvious reason [9]. Tis, t o g e t h e r w i t h 
pharmacologic thromboprophylaxis being often withheld in ICU due 
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ABSTRACT
Thromboembolism is a major complication in hospitalized patients. Intensive care unit (ICU) patients have a greater risk of thrombotic events due 
to additional risk factors such as immobilization, mechanical ventilation, and central catheters. The diagnosis and management of deep vein 
thrombosis (DVT) and pulmonary embolism (PE) in critically ill patients are challenging and these conditions are associated with high mortality. 
Medical thromboprophylaxis with low molecular weight heparin (LMWH) as well as unfractionated heparin (UFH) has been shown to reduce the 
incidence of thromboembolic events in such patients. For patients with high risk of bleeding, mechanical thromboprophylaxis can be used. The 
following review summarizes the existing data regarding thromboprophylaxis in ICU patients with special consideration to the use of mechanical 
prophylaxis and pharmacologic prophylaxis using heparin products.
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to complications or surgical/invasive procedures, leading to less 
efcient thromboprophylaxis. Also, as risk factors for throm 
boprophylaxis failure include an elevated BMI, a personal/ family 
history of VTE, or vasopressor use, it is likely that more aggressive and 
multimodal strategies should be used in some at-risk patients [10], 
maybe including mechanical thromboprophylaxis.

Then, anti-factor Xa thresholds protective of VTE are still a matter of 
debate in critically ill patients receiving prophylactic LMWH, and 
personalising thromboprophylaxis to decrease adverse events in this 
specic population not only at high risk of VTE, but also at high risk of 
bleeding complications, would need an alternative anticoagulation 
monitoring technique [11, 12]. In this line, when a targeted level of 
anticoagulation is not achieved in response to heparin dose increase, 
heparin resistance might be invoked. The hyper coagulability of 
critical illness, as described for example in SARS-CoV-2 or other acute 
infections, might be responsible for elevated factor VIII and brinogen 
levels leading to shortened aPTT, and binding of heparin to acute-
phase inammatory proteins that decreases its effects.

This leads us to consider the question of a possible specic 
thromboprophylaxis regimen in critically ill patients with coronavirus 
disease 2019 (COVID-19), who have early been identied at increased 
risk of thrombotic events [14]. Consistent with several negative RCTs, 
the most recent guidelines from the International Society of 
Thrombosis and Haemostasis (ISTH) recommend using prophylactic- 
over the rapeutic- o r intermediate intensity anticoagulation to reduce 
risk of adverse events, including mortality and thromboembolism 
(moderate strength of recommendation, level of evidence B- 
Randomized RCTs) [15].

Take-home message
Considering the high risk of thrombosis in critically ill patients, 
general consensus currently establishes use of some form of heparin in 
pharmacological prophylaxis at the time of ICU admission, or  
mechanical thromboproph laxisin those with contraindications to 
pharmacological thromboprophylaxis. LMWH is preferred over UFH 
for VTE prophylaxis in the ICU, unless in patients with severe renal 
insufciency, where the use of low-dose heparin, dalteparin or reduced 
doses of enoxaparin might be preferred.
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