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Venous thromboembolism in SARS-CoV-2
patients: only a problem in ventilated ICU
patients, or is there more to it?

To the Editors:

Venous thromboembolism (VTE) is a well-known complication in hospitalised patients [1-5]. Risk factors
include older age, obesity, immobilisation, active malignancy, systemic inflammatory response syndrome
(SIRS), (major) surgery, thrombophilia and a history of thromboembolism [2, 5]. In 1884, Rudolph Virchow
first described the underlying pathophysiological mechanisms, which consist of endothelial cell dysfunction/
inflammation, low blood flow and blood hypercoagulability. Current guidelines recommend the use of
thromboprophylaxis in acutely ill medical patients who are at high risk for VTE (Padua score >4, IMPROVE
(International Medical Prevention Registry on Venous Thromboembolism) score >2) [6]. However, in
medical practice, less than half of the patients at risk receive adequate thromboprophylaxis [4].

In light of the current worldwide severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
outbreak, medical wards are confronted with increased numbers of acute severely ill patients. It is
estimated that one in five SARS-CoV-2-infected patients require hospitalisation with a median stay of
11 days [7]. Together with older age (>65 years) and a higher sequential organ failure assessment (SOFA)
score (>4), elevated D-dimer levels (>1 ug-mL™") are associated with in-hospital death [7]. D-dimer levels
are a well-known but nonspecific biomarker of VTE, and they could indicate hypercoagulability. Elevated
D-dimer levels also indicate inflammation. D-dimer levels are elevated in many other conditions beyond
VTE, and its specificity for VTE diagnosis is low [7, 8]. Among hospitalised SARS-CoV-2 patients, 68%
had D-dimer levels above the upper limit of normal, suggesting hypercoagulability in these patients [7].
Up to now, there is no clear association between SARS-CoV-2 infection and the presence of VTE, with
the exception of a few case reports [9, 10]. Nevertheless, it seems that these patients are at increased risk
of VTE. First, elevated levels of pro-inflammatory cytokines are found in patients infected with
SARS-CoV-2, leading to a highly inflammatory state in these patients [7]. Secondly, similar to the
previous SARS coronavirus epidemic, angiotensin receptor 2 has been identified as a receptor that
SARS-CoV-2 uses for cellular entry [11]. This receptor is highly expressed on the membrane of
endothelial cells, and this could lead to endothelial cell-specific inflammation/dysfunction due to viral
replication in these cells [12].

We assessed all patients hospitalised in the intensive care unit (ICU) and non-ICU ward of our centre on
3 April 2020. At that time in Belgium, 7297 patients were hospitalised due to SARS-CoV-2; the province
Limburg had the highest incidence, 2607 infected patients, which corresponds with three infected patients
per 1000 inhabitants. Patients in a palliative phase and/or who were non-contributive, mostly due to
agitation or impaired mental status, were excluded. Insidious VTE was investigated using Doppler
ultrasonography of the upper and lower limbs. ICU patients received 2x40 mg enoxaparin daily. Patients
>100 kg received 2x60 mg enoxaparin. In the non-ICU population, patients received 1x40 mg enoxaparin
daily. Patients >100 kg received 1x60 mg enoxaparin. None of the patients were on unfractionated heparin.
For the statistical analysis, where appropriate, the Mann-Whitney or Chi-squared test was used for the
analysis of patient characteristics using GraphPad Prism version 5.0.
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In total, 82 patients were screened, 52 in the general ward and 30 in ICU. In ICU, 21 out of 30 patients
were ventilated, none were on extracorporeal membrane oxygenation (ECMO); the other nine patients
received nasal high flow oxygen. In total, six (7.3%) patients had an insidious VTE (figure 1).

In the ICU, four patients had insidious VTE; all of these patients were ventilated. Among the 52 patients
from the general ward, two had an insidious VTE, of which one had a risk factor (active stage IV cancer).
If we consider the 49 patients (out of the 52) who benefit from prophylaxis, only one (2%) of them
developed VTE, compared with the incidence of VTE, four (13%) out of 30, in ICU ward. None of the
patients who accidentally did not receive thromboprophylaxis (n=2), developed a VTE.

The patient demographics were comparable between the ICU and non-ICU (table 1). In both groups,
being overweight seemed to be a clinically relevant issue in hospitalisation for SARS-CoV-2. Patients in the
ICU had lower renal clearance at admission. No difference in D-dimer levels and cardiac enzymes was
observed between both groups. Hypertension and diabetes were more prevalent in the cohort, without a
difference between both groups. Up to 22 April 2020, mortality in the ICU group was four (13%) out of
30 patients and in the non-ICU ward it was five (9.6%) out of 52.

The current observation confirms a possible problem of thromboembolic events in SARS-CoV-2 critically ill
ventilated patients. The insidious VIE seems mainly to be a problem in ICU ventilated patients, while
patients on the general ward, treated with thromboprophylaxis, had a low incidence of insidious VTE. In our
cohort, two patients had insidious VTE in the non-ICU population, and both had an apparent predisposing
risk factor. One other patient had a tiny clot in the left internal jugular vein. This is also described in other
viral diseases, such as influenza A [13], although in this case, without any finding of thrombosis in either of
the lower limbs. Cultures were negative, no sign of sepsis. Control after 3 days was negative for VTE.

VTE with adequate thromboprophylaxis is prevalent in 5-15% of critically ill patients in the ICU [14]. In
this cohort, we identified 13%, which is in line with previous data. Thromboprophylaxis failure (n=5) in
our cohort (in the ICU and non-ICU) was 6.1%, comparable with landmark studies MEDENOX (MEDjcal
Patients with ENOZXaparin trial) [15], for non-critically ill patients, and PROTECT (Prophylaxis for
Thromboembolism in Critical Care trial) [16], for critically ill patients where thromboprophylaxis failure
of 5-6% is reported. In the ventilated SARS-CoV-2 population, four (19%) out of 21developed VTE. Until
now, no clear correlation with the underlying disease has been found. These results were somewhat lower
than previously published studies.

In the study by Cur et al. [17], the authors reported VTE in 25% of the patients, who did not receive
thromboprophylaxis. Kok et al. [18] reported that 27% developed VTE, with inclusion of pulmonary
embolism. We should remark that the incidence of VTE in our study is perhaps underestimated, as we
only looked at VTE in the lower and upper limbs. For practical reasons and owing to disease severity, no
computed tomography scan was performed in patients. In addition, pulmonary embolism was not
included in this study.
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FIGURE 1 Patient population. ICU: intensive care unit; VTE: venous thromboembolism.
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TABLE 1 Patient demographics

Non-ICU ICU p-value
Subjects n 52 30
Deep venous thrombosis 2 (4) 4 (13) 0.18
Age yrs 63.6£14.4 64.5£11.8 0.86
Males 28 (54) 20 (67) 0.35
BMI 29.9+5.8 30.3+5.4 0.72
Renal function EGFR mL-min~"-1.73 m~2 7720 64120 0.0037
D-dimer at presentation pg fib.eq.-mL™" 1.2£1.1 1.4£1.0 0.18
Troponines at presentation ng-L~" 19.9+24.7 20.7+23.2 0.84
History of arterial hypertension 20 (38) 10 (33) 0.64
History of diabetes 9(17) 5(17) 0.94

Data are presented as n (%) or mean#sp, unless otherwise stated. ICU: intensive care unit; BMI: body mass
index; EGFR: estimated glomerular filtration rate.

D-dimer levels at presentation seem to be no clear marker of the development of insidious VTE or
outcome in our cohort, perhaps due to the evaluated levels that we detected in our whole SARS CoV-2
population. The VTE cohort (n=6) is too small to perform adequate analysis and draw a conclusion on
the patients with VTE and the predictive value of D-dimer levels. Further, as previously described in other
cohorts, patients who were overweight, and had hypertension and diabetes were at risk of hospitalisation
due to SARS-CoV-2 [19].

In conclusion, we believe that our single-centre study may provide relevant preliminary data on the hot
topic of thromboprophylaxis in the SARS-CoV-2 population. Further exploration and follow-up data are
needed to confirm SARS-CoV-2 as a risk factor of thromboembolic events.
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