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Abstract
BACKGROUND: the outbreak of acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has resulted in more than 150000
infected individuals and more than 20000 deaths in Italy. Viral acute pneumonitis is the major cause of morbidity and
mortality, but there is increasing evidence that COVID-19 patients show a variable degree of vascular complications, due
to a possible hypercoagulability status. OBJECTIVE: to report thrombotic events in abdominal and lower-limb arteries of
COVID-19 patients (abdominal aorta, superior mesenteric artery, femoral arteries, cardiac, spleen and kidney). METHODS:
we retrospectively reviewed our clinical records of patients with confirmed SARS-CoV-2 infection, admitted from March 1st
to April 6th, 2020, to a tertiary care center in Brescia, Italy. We selected five patients with major arterial thrombo-embolic
manifestations. RESULTS AND CONCLUSION: In our opinion, arterial thrombotic events may be more common in COVID-19
patients than in general population, possibly resulting in rapid worsening of patient conditions.
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CT: computed tomography; ARDS: acute respiratory distress syndrome; ULN: upper limit of normality;
CECT: contrast-enhanced computed tomography.
BACKGROUND
In late 2019 a novel form of coronavirus (SARS-CoV-2) was considered as the cause of a cluster of respiratory
diseases in Wuhan, China. In late february 2020, after a rapid spread worldwide, the coronavirus disease
(COVID-19) outbreak began in Italy, resulting up to now in more than 150000 infected individuals and more
than 20000 deaths[1]. Despite the fact that viral acute pneumonitis is the major cause of morbidity and
mortality, there is increasing evidence that patients with COVID-19 along with respiratory symptoms show
a variable degree of systemic disease involvement[2]. Among those involving the cardiovascular system[3]
there is evidence regarding a possible pathological hypercoagulability status, leading to higher reported
embolic complications such as DIC or pulmonary embolism[4]. This prothrombotic state could be caused
by the combined and synergic action of different factors related to covid-19: massive elevation of d-dimer[5],
elevation of fibrinogen and inflammatory markers (the so called “cytokine storm”[6]), along with reported
major thrombocytopenia[7] and indirect signs of endothelial disfunction (such as alterations in IL-6 and
CRP levels[8]. Furthermore, COVID-19 positive patients could have also an intrinsic increased risk VTE
due to prolonged immobilization following social distancing measures. This increased risk of potentially
lethal thromboembolic complications, not only in the elderly with comorbidities but also in the younger age
groups, led the major clinical societies (e.g. International Society of Thrombosis and Haemostasis) to suggest
pharmacologic thromboprophylaxis to all hospitalized covid-19 patients, unless contraindicated[9]. However
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currently there are no recommendations for the outpatient setting, which involves a large number of patients
(between 40-50%[1]), and also data are lacking regarding arterial thrombotic risk in these patients.
OBJECTIVE:
Based on our clinical experience we report an unusual high rate of major thromboembolic events in abdominal
and lower-limb arterial vessels in COVID-19 patients, showing a possible association between viral infection
and extra-pulmonary thromboembolic disease.
METHODS
All cases came from Spedali Civili di Brescia, a tertiary care center with several dedicated COVID-19
units and a high number of COVID-19 patients (more than 10.000 in the province of Brescia), leading to a
growing experience in the management of the coronavirus pandemic. All the included patients presented with
typical COVID-19 clinical features (fever, fatigue, dry cough or dyspnea) with either a positive SARS-CoV-2
nasopharyngeal swab or a high resolution lung CT highly suggestive of viral pneumonia.
RESULTS AND DISCUSSION
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We report a case series of five patients with confirmed SARS-CoV-2 infection and major arterial thromboembolic complications. Patient’s characteristics are resumed in Table 1.
PATIENT 1
A 61-year old male presented to the emergency room complaining fever and dyspnea; his SARS-CoV-2
nasopharyngeal swab was positive and chest x-ray demonstrated smooth airspace opacities in the lower left
lung. Six days after the admission the patient reported acute lower limbs pain with no femoral pulses.
CECT showed a complete occlusion of the infrarenal abdominal aorta (Figure 1), with thrombus extending
into the common and external iliac arteries and into the common femoral arteries requiring urgent bilateral
surgical thrombectomy; anticoagulation therapy with heparin was started. Thoracic CT findings were typical
for COVID-19, with bilateral peripheral ground glass opacities, crazy-paving appearance, lack of pleural
effusion. Nine days after the admission (three after surgery), the patient developed lower back pain associated
with haemoglobin drop and the CT demonstrated bilateral lumbar hematoma, treated with endovascular
embolization.
PATIENT 2
A 60-year old male was diagnosed of COVID-19 (SARS-CoV-2 positive nasopharyngeal swab) after a week
of fever, cough and shortness of breath. Mechanical ventilation was needed. Fifteen days later because of the
worsening respiratory status the patient underwent CT that showed typical COVID-19 pulmonary findings
and right pulmonary embolism. In the following days there was a worsening of the respiratory status with
development of ARDS. One month after his admission the patient developed acute mesenteric ischemia:
CT showed non-occlusive thrombus in the proximal superior mesenteric artery (Figure 2) and endoluminal
irregularities of the middle colic artery.
PATIENT 3
A 71-year old patient was transferred to our institution for cerebral vascular ischemia. During the hospitalization was diagnosed of COVID-19 on the basis of typical clinical and chest x-ray findings (nasopharyngeal
swabs were negative). Two days after his admission a surge in D-dimer levels was noted (>2200 ng/ml) and,
to rule out pulmonary embolism, a CT was performed: imaging was negative for pulmonary embolism but
demonstrated a hypodense lesion in the left ventricle indicative of thrombus (confirmed echocardiographically) and a hypodense, infarctual area in the splenic parenchyma (Figure 3). These findings were not
detectable in a previous follow-up CT performed in January 2020.
PATIENT 4
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A 71-year old male patient with a history of lymphoma presented to the emergency department for fever
and dyspnea. Chest x-ray was typical of COVID-19. Eleven days after the admission, the patient underwent
ct scan for worsening lymphocytopenia: massive ground-glass opacifications were noted in both lungs. a
hypodense parenchymal wedge-shaped lesion, highly suggestive of infarction, was recognizable in the left
kidney. this finding was not detectable in a previous ct scan performed one month before the onset of
respiratory symptoms.
PATIENT 5
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A 85-year old man reporting persistent fever, history of contact with a laboratory-confirmed COVID-19 case
and sudden onset of left lower limb pain presented to the emergency department. SARS-CoV-2 infection
was confirmed by a positive nasopharyngeal swab and by typical findings in the chest ct scan. doppler
ultrasound examination demontrated a long occlusion of the superficial femoral artery, treated with surgical
thrombectomy and subsequent angioplasties of some underlying arterial stenosis.
The purpose of the current paper is to report a possible association between the novel SARS-CoV-2 infection
and a higher rate of major arterial thrombo-embolic events. The clinical characteristics of the included
subjects are in keeping with current published literature, as we noted an unfavourable prognosis mostly
in older male patients with higher level of pro-inflammatory factors and d-dimer (sometimes >10ULN),
as recent studies outlined[5,8,10–12]. In particular older age and coagulation disfunctions were related to
ARDS development and subsequent death afterwards[8]. The higher incidence of arterial events we observed
could be related to the loss of equilibrium between prothrombotic and antithrombotic factors during severe
pulmonary infections. Arterial thrombosis has a different pathogenesis compared to venous thromboembolism
and is related to endothelial disfunction and endovascular damage. The majority of patients with COVID-19
are reported to have cardiovascular comorbidities such as hypertension and diabetes[8] which are known
to be associated with endothelial disfunction[13,14], and when present these comorbidities are associated
with a worse prognosis[8]. Pulmonary infections are knows to increase the risk of thrombo-embolic diseases
with peak observed during active disease or shortly afterwards[15]. Major thrombo-embolic events have
been reported following viral infections in past pandemic outbreaks[16,17]), with high as 25% prevalence in
patients with severe manifestations of H1N1 influenza[18]. However further studies are needed addressing
the link between thrombo-embolism and COVID-19 because current published data are sparse[19].
In our opinion, arterial thrombotic events may be more common in COVID-19 patients than is generally
appreciated. The clinical impact is not negligible since a major thrombo-embolic event could be unexpected
and result in rapid worsening of patient conditions, ultimately leading to death. Clinicians should be more
aware of this uncommonly reported complications and have lower thresholds compared to routine clinical
practice for the identification of high risk patients even in the outpatient setting, for starting appropriate
thrombotic prophylaxis[20] and prescribing further diagnostic evaluation or blood test[21] in COVID-19
patients.
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FIGURES:

Figure 1: CECT in Patient 1 showing extensive ground-glass opacities in both lungs (A) typical for COVID19. Acute thrombotic occlusion of the infrarenal abdominal aorta extending to the iliac arteries (B, C).
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Figure 2: CECT of Patient 2 showing bilateral ground-glass opacities (A); non-occlusive thrombus in the
proximal superior mesenteric artery in B and C (coronal and sagittal reconstructions, arrows).
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Figure 3: CECT of Patient 3 demonstrating ground-glass opacities and crazy-paving pattern in the right
lung (A). In B, infarctual intraparenchymal splenic lesion (*); in C, perfusion defect in the left ventricle in
keeping with thrombus (arrow).
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