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Background Coronavirus disease 2019 (COVID-19) has spread rapidly worldwide since the outbreak originated in Wuhan,
China in December 2019. Cardiovascular complications in patients with severe COVID-19 have been reported and
are associated with a worse outcome. Coagulopathy is one of the most common life-threatening complication
increasing mortality; however, little evidence is available regarding prevention strategies or its treatment in
COVID-19 patients.

...................................................................................................................................................................................................
Case summary We report a case of a 70-year-old woman admitted to hospital with severe COVID-19 bilateral pneumonia who

developed severe coagulopathy with multiple both, venous and arterial, embolisms in major vessels such as bilateral
pulmonary embolism, acute thrombus in abdominal aorta, and acute thrombotic occlusion of the right iliac com-
mon artery. The patient underwent emergent surgical thrombectomy of the right lower limb; in spite of anticoagu-
lant treatment at therapeutic doses, patient presented poor clinical evolution and an infracondylar amputation of
right lower limb was made finally. Subsequently, the patient received low molecular weight heparin (LMWH), anti-
biotics and antiviral therapy improving her renal function and her pneumonia, so she could be discharged safely.

...................................................................................................................................................................................................
Discussion Prothrombotic coagulopathy due to enhanced acute inflammatory response and diffuse intravascular coagulation

has been described in severe critical COVID-19 patients. This state of hypercoagulability is associated with organ
dysfunction and mortality and may predispose to both, venous and arterial, thromboembolism. Little data are avail-
able regarding the best therapeutic and prevention strategies in this scenario, although thrombosis prophylaxis with
LMWH has been associated with a better outcome.
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Specialities involved other than
cardiology

Internal medicine, vascular surgery, radiology.

Introduction

Coronavirus disease 2019 (COVID-19) is a newly recognized infec-
tious disease that has spread rapidly to several countries throughout
the world and has led to an increase in hospital admissions. The main
cause of admission to the intensive care unit and risk of mortality is
pulmonary involvement, with respiratory distress being its most ser-
ious manifestation.1,2 Cardiovascular and haematological involvement
in COVID-19 are less well known, although more articles are being
published.3–5 In this article, we report the first case described to date
of a COVID-19 patient admitted for pneumonia who developed
thromboembolisms in both arterial and venous territories without a
predisposing source of embolism.

Timeline

Case presentation

A 70-year-old woman was admitted to the emergency department
of our hospital due to pain, paresthesias, and coolness of the right
lower limb during the previous 48 h. She also complained of fever
within the last 7 days, dry cough and dyspnoea in the last 12 h. Her
past medical history includes diabetes mellitus and obesity without
known cardiovascular disease or risk factor for deep venous throm-
bosis or pulmonary embolism (PE). On admission, the patient was
hypotensive with a blood pressure of 90/65 mmHg, heart rate of 125
b.p.m., respiratory rate of 28 breaths per minute, a temperature of
38.2�C, and an oxygen saturation of 85% at room air. On cardiovas-
cular examination, the patient was tachycardic, presented normal
heart sounds without murmurs and no jugular venous distension was
present. Pulmonary examination revealed dispersed crackles bilat-
erally. The right lower limb was cold with absent distal or proximal
pulses and decreased sensitivity and strength.

An electrocardiogram revealed sinus tachycardia at a rate of 125
b.p.m. with no relevant repolarization abnormalities. Urgent blood
test results revealed leucocytosis (28 000/mm3, normal range:

....................................................................................................................................................................................................................
Timeline Course of events

Admission • Admission to the emergency department for dyspnoea and acute right inferior limb pain with absence of dorsalis pedis

pulse.

3 h after admission • SARS COV 2 polymerase-chain-reaction tested positive.
• Lower limb compression ultrasonography revealed no flow at the level of the right popliteal artery.
• Computed tomography (CT) pulmonary angiography showed acute bilateral pulmonary embolism, and severe bilateral

pneumonia suggestive of coronavirus disease 2019.
• CT aortography revealed thrombus in aorta and complete total occlusion of the right common iliac artery.
• Echocardiogram revealed normal right ventricular function without indirect signs of pulmonary hypertension.

4 h after admission • Emergency iliac and femoro-popliteal surgical thrombectomy.
• Antiviral, antibiotic, and anticoagulant therapies were initiated.

Day 2 after admission Acute kidney injury due to rhabdomyolysis and poor clinical response to the surgical thrombectomy and anticoagulant

therapy.

Day 3 after admission Surgical right limb amputation.

Day 5 Improvement of the renal function and of the bilateral pneumonia.

Day 12 The patient was safely discharged under anticoagulation treatment with low molecular weight heparin.

Learning points
• Coronavirus disease 2019 (COVID-19) patients have an increased risk of both arterial and venous thromboembolism. Thromboembolic

complications in patients with COVID-19 should be suspected and treated early because of the high risk of mortality.
• In patients with severe COVID-19 infection, there is an enhanced acute inflammatory response that may induce hypercoagulability and dis-

seminated intravascular coagulation and its management remains unknown.
• COVID-19 patients are a diagnostic challenge in a pandemic situation where the number of complementary tests and interventions to re-

duce exposure tend to be avoided.
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.<10 000/mm3) with lymphopenia (0.85/mm3, normal range: 1.3–
4.10), thrombocytopenia (87 000, normal range: 150 000–450 000),
and a significantly high D-dimer value (72 000 ng/mL, normal range:
<500 ng/mL). Other clotting laboratory results were within normal
index, such as: fibrinogen level (350 mg/dL, normal range: 150–
450mg/dL), prothrombin time (13.8 s, normal range: 9.2–14.5 s), acti-
vated partial thromboplastin time (30.2 s, normal range: 26.9–43.7 s),
and international normalized ratio (1.02, normal range: 0.8–1.26).

Creatinine kinase (CK) levels were markedly high (14 000 U/L, nor-
mal range: <145 U/I) and renal function was impaired (creatinine
2.38 mg/dL, normal range: <0.9 mg/dL) with an estimated glomerular
filtration rate of 20 mL/min/1.73 m2 likely secondary to rhabdomyoly-
sis. Cardiac troponin and N-terminal pro-B type natriuretic peptide
values at admission were normal. Baseline blood gas results elicited a
pH of 7.48, oxygen saturation of 85%, partial oxygen pressure of
45 mmHg (normal range > 60 mmHg), and partial CO2 pressure of
32 mmHg (normal range 35–45 mmHg).

Reverse-transcriptase–polymerase-chain-reaction performed at
the emergency department confirmed coronavirus infection (SARS
COV-2). Urgent chest radiograph (X-ray) revealed peripheral con-
solidations and ground-glass opacities consistent with coronavirus
infection (see Figure 1). Due to the clinical suspicion of acute ar-
terial thrombosis, an urgent venous and arterial Doppler ultra-
sound was performed and showed absent flow at the level of the
right popliteal artery. Computed tomographic angiography (CTA)
revealed segmental bilateral pulmonary emboli at the level of the
right lower lobe and left lower lobe posterior arteries (see
Figure 2); an acute thrombus in the abdominal aorta prior to renal
artery and a complete thrombotic occlusion of the right common
iliac artery (see Figures 3 and 4). Chest CTA also showed periph-
eral distribution of ground-glass patches in both lung fields and
‘crazy paving’ patterns typical of COVID-19 infection at the lung
parenchyma (see Figure 5). An urgent echocardiogram was per-
formed at that moment, showing a normal left ventricle with pre-
served ejection fraction (60% measured by Simpsons biplane
method), right cavities with normal size and function, no relevant

Figure 2 A pulmonary angiography showing acute bilateral pulmonary embolism (red arrow).

Figure 1 Portable urgent chest X-ray, peripheral consolidations
compatible with coronavirus infection.

Arterial and venous thromboembolism in a patient with severe COVID-19 pneumonia 3



..

..

..

..

..

..

..

..

..valve disease, and no indirect signs of pulmonary hypertension. At
that time, in an attempt to preserve the right lower extremity, an
emergent iliac and a femoral-popliteal surgical thrombectomy was
performed by the vascular surgery department of our centre.
Unfortunately, blood flow of the right lower limb could not be
successfully restored.

After surgical thrombectomy, the patient was transferred to a spe-
cific COVID-19 hospital floor and received the following in

accordance with our centre protocols: Azithromycin 500 mg,
Ceftriaxone 2 g once a day, lopinavir-ritonavir 400 mg twice a day,
and 400 mg hydroxychloroquine twice a day. Anticoagulation treat-
ment with low molecular weight heparin (LMWH) was initiated and
adjusted to renal function and weight (enoxaparin 60 mg per day).
On the following day after admission, the patient presented with a

Figure 4 (A) Computed tomography angiography, complete total occlusion of the right common iliac artery (red arrow). (B) Volume rendering
technique showing absence of flow at iliac level.

Figure 3 Computed tomography angiography abdominal. Acute
thrombus in abdominal aorta (red arrow).

Figure 5 Lung parenchyma computed tomographic. Ground
glass patches of peripheral distribution in both lung fields and ‘crazy
paving’ patterns typical of COVID19 infection.
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..poor clinical response and deterioration of renal function reaching
creatinine levels of 3.36 mg/dL and elevated CK levels (25 000 U/L).
Finally, after discussing the case in a multidisciplinary session the fol-
lowing day, the patient underwent infracondylar amputation of the
right lower limb without any other major complications. After 3 days,
the patient experienced clinical and analytical improvement with nor-
malization of renal function. She recovered from pneumonia with
subsequent blood cultures, nasopharyngeal, and sputum samples
showing no evidence of active infections; and could be safely dis-
charged after 12 days since admission with anticoagulation treatment
of Enoxaparin 60 mg twice daily. No bleeding complications pre-
sented during her admission.

Discussion

The lung is the main organ affected in patients with COVID-19 and
acute respiratory distress syndrome is the main cause of mortality.1,2

Among the risk factors for developing severe disease include pres-
ence of predisposing heart disease or any other cardiovascular risk
factors such as diabetes or hypertension.6 Apart from pulmonary in-
volvement, coagulopathy and cardiovascular implications of COVID-
19 are relatively common, and also reflective of acting as an import-
ant contributor in morbidity and mortality.3–5 In critical patients with
severe COVID-19 pneumonia, there is an enhanced acute inflamma-
tory response that may induce hypercoagulability and disseminated
intravascular coagulation.7 According to the International Society on
Thrombosis and Haemostasis (ISTH), disseminated intravascular coa-
gulopathy (DIC) in an infection scenario is a ‘coagulation disorder
induced by infection, but also represents an acute systemic inflamma-
tory response’.7 Our patient presented with thrombocytopenia
(87 000, normal range: 150 000–450 000), and elevated levels of D-
dimer (72 000 ng/mL, normal range <500 ng/mL). However, other
clotting parameters and fibrin degradation products (FDPs) along
with her peripheral blood film were all normal. Therefore, her pres-
entation does not strictly meet the criteria for DIC according to
ISTH. Common clinical manifestations of heart failure or PE can be
masked by lung involvement. In an effort to avoid excessive exposure,
physicians may not be able to perform a thorough physical examin-
ation including assessment of distal pulses. Clinical suspicion and use
of biomarkers should be the cornerstone in this scenario. Among
with the analytical coagulation parameters that are abnormal in
patients with COVID-19, high levels of D-dimer and FDPs should
concern physicians about an underlying thrombotic complication.

Recent studies show that PE is the most frequent thromboembolic
complication in patients with COVID-19.8,9 The pathophysiological
reason for this thromboembolic risk remains unknown. Patients with
severe COVID-19 are usually elderly and remain immobile during ad-
mission contributing to the higher risk for venous thromboembolism.
However, our patient suffered both arterial and venous thrombo-
embolism. Therefore, coagulopathy due to an inflammatory status
could have also played an important role in the thrombus formation.

Little data are available regarding the optimal management of these
patients. LMWH therapy seems to be associated with a better prog-
nosis in patients with coagulopathy and high levels of D-dimer;10

whereby therapeutic doses should be considered in severe cases. In
our centre, all patients with high D-dimer levels (>_3000 ng/mL,

normal range: <500 ng/mL) are considered to be at high risk and re-
ceive prophylactic dose of LMWH adjusted to renal function and
weight. The duration of treatment once the patient has recovered
from the acute phase remains unknown. To the best of our know-
ledge, this is the first case report published in the literature of a con-
comitant venous and arterial thromboembolism in the acute phase of
COVID-19 infection.

Conclusion

Thromboembolic events are common in severe COVID-19 patients
and are associated with a poor outcome, requiring a high level of clin-
ical suspicion and careful management. This could occur in both ar-
terial and venous territories, and although optimal management is
unclear, therapeutic doses of LMWH should be considered in these
patients.
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