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Contrarily to the severe acute respiratory syndrome coronavirus (SARS) and Middle East
respiratory syndrome coronavirus (MERS), the evidence suggests that thromboembolic events
are common in patients with COVID-19 pneumonia. The clinical course of severe COVID-19
patients can be complicated with coagulopathy, causing fatal thromboembolic events and

requiring adequate treatment with anticoagulant therapy. However, the clinicians should be
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Introduction

Contrary to previous coronavirus epidemic, the severe
acute respiratory syndrome coronavirus (SARS) in 2002
and Middle East respiratory syndrome coronavirus
(MERS) in 2012, studies reported a high incidence of
venous thromboembolism and acute pulmonary embolism
(APE) in critically ill patients with COVID-19 who were
treated at the intensive care unit (ICU); it was at least 2
times higher compared to other critically ill patients,?
with a mortality rate of 40%. Proposed underlying
mechanisms include an exaggerated cytokine storm,
endothelial dysfunction/injury, and hypercoagulability.
Elevated inflammatory and coagulation markers such as
D-dimer and fibrinogen as well as neutrophilia have been
associated with increased mortality in COVID-19.

Therefore, clinicians should be alert to the
thromboembolic events, which can be fatal in patients
with COVID-19 pneumonia, and treat them quickly with
anticoagulant therapy.*

A multicentre observational study® on prophylactic
and therapeutic management of thromboembolic events
in patients with COVID-19 showed that 8.0% of patients
experienced hemorrhagic complications, of which 4.8%
were classified as major bleeding, without the occurrence
of disseminated intravascular coagulation (DIC).
Gastrointestinal bleeding was the most common site,

alert about the increase of bleeding related to aggressive anticoagulation protocols, especially
in critically ill patients who undergo traumatic maneuvers. Here, we reported the case of a
55-year-old woman with symptomatic COVID-19 pneumonia, admitted to the intensive care
unit (ICU) and treated with anticoagulant therapy complicated by major bleeding, probably
related to prone positioning for the treatment of acute respiratory distress syndrome (ARDS).

followed by bleeding related to traumatic maneuvers (i.e.,
tracheostomy).

With the aim to improve gas exchange and treat acute
respiratory distress syndrome (ARDS), prone position
ventilation is mandatory in COVID-19 critically ill
patients. In this cluster of patients receiving anticoagulant
therapy, pronation and position change can be considered
as traumatic events, with a risk of hidden or unusual site
of bleeding. Actually, in the literature, hemorrhagic risk
related to prone position in COVID-19 patients is not
reported.

Here, we report the case of a 55-year-old woman with
severe COVID-19 pneumonia, admitted to the ICU and
treated with low weight molecular heparin (LWMH) plus
aspirin, complicated by DIC due to major bleeding in
unusual site (abdominal wall muscles), probably related to
prone position cycles ventilation to treat ARDS.

Case Presentation

On April 4, 2020, a confirmed SARS-CoV-2 infected
55-year-old, 65 kg, without previous
comorbidities, requiring mechanical ventilation with
tracheal intubation, was admitted to the ICU at Monaldi
Hospital (AORN Ospedale dei Colli, Naples).

On admission, her chest computed tomography (CT)
showed a lung picture pattern like ARDS, extensive
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consolidations, and reduced aerated lung size (“baby
lung”), which accounts for low pulmonary compliance
(<45 mL/cmH,O) and PaO,/FiO, <100 mm Hg. A
“white lung” pattern was observed on lung ultrasound
examination. A 12-derivations ECG, arterial blood gas
analysis, blood samples for laboratory cell-blood count,
liver (AST, ALT, bilirubin) and renal (urea, creatinine)
functions, coagulation (aPTT, PT, INR, D-dimer,
fibrinogen), cardiac injury markers (troponin I, CK-
MB), procalcitonin, and inflammation markers (PCR,
IL-6) were performed daily or repeated based on clinical
changes and therapeutic adjustments. The coagulation
exams showed markedly elevated D-dimer levels (1600
ng/mL on admission and always above the cut-off value of
500 ng/mL), without clinical and ultrasound signs of deep
vein thrombosis.

Heart rate, body temperature, invasive blood pressure,
diuresis, and SpO, were monitored. We sedated the patient
with propofol (2-4 mg/kg/h) and remifentanil (0.1-0.5
mcg/kg/min). Because of the patient’s reduced pulmonary
compliance (<50 mL/cmH,O) and aafter neuromuscular
blockade (rocuronium, IV, 0.7 mg/kg one shot, followed
by a continuous infusion rate of 0.4-0.7 mg/kg/h), we
applied conventional lung-protective strategy ventilation
with higher PEEP (driving pressure < 15 cmH,O), lower
tidal volume (6 mL/kg), prone position cycles (at least 18
hours), recruiting maneuvers, and permissive hypercapnia,
keeping SpO, target between 92-96%. Lung recruitment
was evaluated by daily lung ultrasound (A and B Lines,
consolidations) and PaO,/FiO,. For fluid management
a conservative fluid strategy was performed to obtain
a daily negative balance in order to avoid an increase in
“lung water”, evaluated by lung-heart ultrasound (B-lines,
white lung, volume overload).”*

To prevent thromboembolic complications, the patient
received twice a day LWMH (enoxaparin 6000 UI, sc) plus
aspirin (100 mg os, once a day).

She received hydroxychloroquine (200 mg, per os, twice
a day) and glucocorticoids (methylprednisolone IV, 0.5
mg/kg twice a day for 5 days, then 20 mg twice a day for 5
days, finally, 10 mg twice a day).

After two cycles of prone positioning ventilation, PaO_/
FiO, value significantly improved (>250 mm Hg), and
the lung ultrasound showed A-lines with a reduction
in B-lines. Due to her improved clinical condition after
a week, weaning began and ended successfully two days
later. Non-invasive ventilation was not required after
extubation.

During the weaning, clinicians noted the development
of slow anemization, with hemoglobin (Hb) value above
8 gr/dL, and treated with blood transfusion. At first,
the clinicians suspected that anemia was related to the
hyperinflammatory state. The absence of a clear source
of bleeding, hemodynamic instability and significant
alterations of coagulative tests, except for elevated
D-Dimer and fibrinogen values, supported this hypothesis.

However, about 24 hours after extubation, the patient
complained of severe abdominal pain, and a new episode
of acute anemia occurred (Hb value <7 g/dL). Abdominal
ultrasound examination showed the presence of a large
hematoma of the abdominal wall (left rectus muscle)
without hemoperitoneum. Meanwhile, active bleeding
began from the entry sites of venous and arterial lines.
Total body CT (with and without contrast) was performed
immediately and revealed a large active hematoma in
the left rectus muscle without hemoperitoneum (Figure
1) and active bleeding in the cervical, mediastinal and
inguinofemoral sites.

According to clinical and imaging features, appropriate
treatment for DIC, which was probably triggered by
a laceration of the rectus abdominal muscle during
pronation-supination, was done and consisted of blood
products transfusions (plasma and red blood cells),
fibrinogen, antithrombin III, coagulation factors.
Moreover, cryotherapy was performed. Despite the rapid
improvement in coagulation profile and clinical picture,
the patient gas exchange worsened, requiring mechanical
ventilation. A new CT was performed and showed that the
hematomas were in resolution without active bleeding but
an increase in lung consolidation was seen. The patient
died a week later due to severe non-bleeding pancreatitis.

Discussion

Emerging evidence showed that COVID-19 can be
complicated with coagulopathy encompassing a broad
spectrum of disorders.” COVID-19 must be considered a
systemic disease injuring the vascular endothelium which
causes highly activated coagulation cascade with extensive
micro and macro-thromboses in the lung and other organs.
Coagulation disorders related to COVID-19 may finally
cause multiorgan failure, even when the patient is not of
advanced age or predisposed by preexisting comorbidity."
Abnormal hemostasis can be recognized early in the
profile of these patients: very elevated levels of serum
D-dimer are a consistent finding which are associated
with adverse outcomes." D-dimer is a biomarker of fibrin
formation and degradation, and its elevated level is the

Figure 1. The figure shows the large hematoma (red dotted arrow)
in the left rectus muscle without hemoperitoneum.
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most frequent abnormality in more than 70% of admitted
patients without significant alternations in the levels of the
remaining commonly measured hemostasis parameters
(minimal prolongation of prothrombin time and mild
reduction in platelet count, raised fibrinogen levels).

Preliminary data conducted on patients with severe
COVID-19 have shown that anticoagulant therapy can
be associated with lower mortality in the subpopulation
meeting sepsis-induced coagulopathy criteria or markedly
elevated D-dimer (D-dimer > 1500 ng/mL, normal range:
0-500 ng/ml)."> Moreover, the D-dimer level can be used
not only to predict thromboembolic events but also as a
prognostic tool for risk stratification. According to the
International Society on Thrombosis and Haemostasis
(ISTH), hospital admission should be considered in
patients with markedly raised D-dimers (arbitrarily
defined as 3-4 fold increase) even in the absence of other
symptoms suggesting disease severity, as this clearly
signifies increased thrombin generation."

Although thrombotic complications are recognized
as one of the common characteristicof COVID-19,
clinicians should be alert about the development of
hemorrhagic events. Anticoagulation treatment must
be carefully weighed against the risks of bleeding
which are not insubstantial in critically ill patients.
Shah et al® reported that 8.0% of patients experienced
hemorrhagic complications, of which 4.8% were classified
as major bleeding, defined as (i) fatal bleeding and/
or; (if) symptomatic bleeding in a critical area or organ
(intracranial, intraspinal, intraocular, retroperitoneal,
intraarticular or pericardial, or intramuscular with
compartment syndrome), and/or (iii) bleeding causing a
fall in Hb level of 2 g/dL or more or leading to transfusion
of two or more units of whole blood or red blood cells.*
Gastrointestinal bleeding was the most common site,
followed by bleeding related to traumatic maneuvers.
However, Fraissé et al*® reported that 23% of hemorrhagic
events in COVID-19 patients receiving anticoagulation
therapies occured in deep muscles beingan occult bleeding
site.

In our case, the active hematoma in the left rectus
muscle was probably a complication of position changes
during pronation in a patient receiving high-dose
anticoagulation therapy (LWMH twice a day plus aspirin).
Prone positioning ventilation to treat ARDS improves
oxygenation, reduces ventilation-perfusion mismatch and
gravity-related atelectasis. Prone positioning ventilation
for no less than 12 hours daily can be considered a
relatively safe procedure recommended for the treatment
of COVID-19 related ARDS.® However, position changes
during the maneuver are traumatic events, especially in
curarised patients, and can cause muscle lacerations.
The muscle damage in our patient under high-dose
anticoagulant justified the slow formation of hematomas
of the abdominal wall with the occurrence of anemia
and consumption coagulopathy. Although bleeding and

hematoma were adequately treated with medical therapy,
multiple transfusions of plasma and red blood cells
accentuated inflammatory lung damage with the need for
mechanical ventilation. Actually, no data were reported in
the literature about hemorrhagic complications during/
after prone position ventilation in critically COVID-19
patients.

After this clinical case and considering the aspecif
significance of D-dimer level in critical patients, crucial
questions remain to be addressed:

1. Should selected COVID-19 patients
thromboprophylaxis, especially if they are
immobilized and with additional prothrombotic
factors?

2. Should all hospitalized patients with severe
COVID-19 be treated with empirical intermediate or
therapeutic-intensity anticoagulation?

3. Should antiplatelet therapies be added in selected
cases?

receive

Conclusion

In summary, COVID-19-associated coagulopathy is still
incompletely understood, and therapeutic options are
limited to unspecific supportive therapy. All hospitalized
COVID-19 patients should receive prophylactic
anticoagulation therapy, yet a more aggressive
individualized strategy might be required in critically
ill patients. Even the addition of antiplatelet therapies
should be considered due to the possibility of diffuse
microthrombosis. But health care providers need to be
cognizant of the increased incidence of bleeding in case of
aggressive therapy, especially in hidden and unusual sites,
and to be careful of all traumatic maneuvers carried out
in ICU.
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