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To the Editor,

COVID-19 is a public health emergency. Over the last few
months, there has been increasing evidence of a strong association
between severe COVID-19 and a prothrombotic state, which has
been attributed to inflammatory immunopathology and endothe-
lial inflammation [1]. We read with great interest two recent
studies reporting on the prevalence of venous thromboembolism
in patients with COVID-19 [2,3]. Interestingly, the prevalence of
deep venous thrombosis (DVT) and pulmonary embolism (PE)
is over 10% in almost all studies, implying that one of the primary
therapeutic goals should be the implementation of adequate
thromboprophylaxis in these patients. Accordingly, in a clinical
vignette that was recently published in the New England Journal of
Medicine, a clinical scenario of a patient hospitalized with severe
COVID-19 was presented, and two different anticoagulation stra-
tegies discussed [4]. Most experts suggest an intensified anti-
coagulation regimen, mostly including an intermediate dose of
low molecular weight heparin (e.g. enoxaparin, 0.5 mg/kg twice
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daily), even though there is no clear clinical evidence supporting
the efficacy of this strategy in patients with COVID-19, as was also
recently shown in critically ill patients with COVID-19 [5]. Indeed,
this intermediate dosing regimen of enoxaparin, which appears to
be safe in patients with COVID-19, has been extrapolated from
studies in trauma patients [6].

Instead, anti-Xa monitoring of low molecular weight heparin is
recommended for patients with renal dysfunction, severe obesity
or patients at high risk for thrombosis/bleeding. In our depart-
ment, we followed a protocol of an individualized prophylactic
anticoagulation based on anti-Xa measurement. Specifically, we
used sequential anti-Xa measurement to tailor the dose of enox-
aparin, aiming for anti-Xa levels of 0.4e0.5 IU/mL (the higher
tertile of prophylactic range). Anti-Xa was measured every
2e3 days after every dose change of enoxaparin. Surprisingly,
among 16 patients admitted due to COVID-19 (Table 1) who were
initially treated with enoxaparin 40 mg/daily, 13 (81.3%) patients
needed dose adjustment due to lower than 0.4 IU/mL anti-Xa
levels (interestingly, 2 of 13 (15.4%) patients had anti-Xa levels
<0.2 IU/mL). Based on this approach, a median enoxaparin dose of
60 mg (interquartile range 50e80 mg) once daily was needed to
successfully tailor prophylaxis in 11 out of 13 patients (84.6%),
with only one (7.7%) having levels above the target, and only one
(7.7%) having levels between 0.3 and 0.4 IU/mL. Importantly, no
patient in our small case series died or developed clinically
evident thrombosis or bleeding. Thus, sequential anti-Xa mea-
surement could be a safe method to successfully tailor an indi-
vidualized prophylactic anticoagulation treatment in hospitalized
COVID-19 patients. To that end, a future randomized study
comparing patients treated with prophylactic enoxaparin to pa-
tients treated with a tailored approach based on anti-Xa moni-
toring could be performed.
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Table 1
Characteristics of patients hospitalized with COVID-19

COVID-19 patients (n ¼ 16)

Age (years), median (IQR) 57 (46.8e65)
Male gender, n (%) 11 (68.8)
Severe COVID-19a, n (%) 13 (81.3)
Duration of symptoms (days) before admission, median (IQR) 7 (5e7.8)
Lower pO2/FiO2 ratio, mmHg (IQR) 199.3 (132.6e274.6)
Maximum oxygen requirements (%FiO2), median (IQR) 38 (26.3e50)
Patients admitted to the ICUb, n (%) 3 (18.8)
CRP (mg/L), median (IQR) 6.7 (5.1e13.4)
D-dimers (ng/mL), median (IQR) 0.43 (0.27e-0.7)
Anti-Xa on enoxaparin 40 mg once a day (IU/mL), median (IQR) 0.28 (0.22e0.35)
Anti-Xa on tailored enoxaparin dose (IU/mL), median (IQR) 0.46 (0.44e0.48)
Duration of hospitalization (days), median (IQR) 8 (6e13)

CRP, C-reactive protein; ICU, intensive care unit; IQR, interquartile range; IU, international units.
a Severe COVID-19 defined as dyspnoea, respiratory frequency 30/min, blood oxygen saturation �93%, partial pressure of

arterial oxygen to fraction of inspired oxygen ratio <300, and/or lung infiltrates >50% within 24 to 48 hr.
b No patient developed bleeding, thrombosis, need for intubation, and no patients died.
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