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Background A systemic coagulation dysfunction has been associated with COVID-19. In this case report, we describe a
COVID-19-positive patient with multisite arterial thrombosis, presenting with acute limb ischaemia and concomi-
tant ST-elevation myocardial infarction and oligo-symptomatic lung disease.

Case summary  An 83-year-old lady with history of hypertension and chronic kidney disease presented to the Emergency Department with
acute-onset left leg pain, pulselessness, and partial loss of motor function. Acute limb ischaemia was diagnosed. At the same
time, a routine ECG showed ST-segment elevation, diagnostic for inferior myocardial infarction. On admission, a nasopharyn-
geal swab was performed to assess the presence of SARS-CoV-2, as per hospital protocol during the current COVID-19 pan-
demic. A total-body CT angiography was performed to investigate the cause of acute limb ischaemia and to rule out aortic dis-
section; the examination showed a total occlusion of the left common iliac artery and a non-obstructive thrombosis of a
subsegmental pulmonary artery branch in the right basal lobe. Lung CT scan confirmed a typical pattern of interstitial
COVID-19 pneumonia. Coronary angiography showed a thrombotic occlusion of the proximal segment of the right coronary
artery. Percutaneous coronary intervention was performed, with manual thrombectomy, followed by deployment of two
stents. The patient was subsequently transferred to the operating room, where a Fogarty thrombectomy was performed. The
patient was then admitted to the COVID area of our hospital. Seven hours later, the swab returned positive for COVID-19.
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Learning points

® COVID-19 infection can include multiorgan involvement with different clinical expressions.
® Alteration of the coagulation cascade in COVID-19 has been already described and may be responsible for some of the manifestations of
the disease.

* Corresponding author. Tel: +39 050 995 326, Email: angelillismarco@gmail.com

Handling Editor: Elad Asher

Peer-reviewers: Julien Adjedj and Magdy Abdelhamid

Compliance Editor: Christian Fielder Camm

Supplementary Material Editor: Ross Thomson

© The Author(s) 2020. Published by Oxford University Press on behalf of the European Society of Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com


http://orcid.org/0000-0003-4026-0731
http://orcid.org/0000-0002-5763-9804
http://orcid.org/0000-0002-3291-5059
http://orcid.org/0000-0001-7217-4569
http://orcid.org/0000-0003-1637-574X
http://creativecommons.org/licenses/by-nc/4.0/

M. Angelillis et al.

Primary Specialties involved other
than cardiology

Vascular surgery, Internal Medicine, Radiology

Introduction

Coronavirus disease 2019 (COVID-19) has emerged as a dramatic
health emergency all over the world. Even though the most frequent
expression is pulmonary infection, evidence of the involvement of
other organs has been described.'?

Recently, numerous case reports and studies also detailed con-
comitant coagulation disorders during COVID-19 infection. Different
theories have been considered to explain this manifestation, such as
the increase in the vasoconstrictor angiotensin |l, the decrease in the
vasodilator angiotensin, and the sepsis-induced release of cytokines.?

We report the case of a patient with COVID-19 infection with a
multisite involvement due to multiple thromboses.

Timeline

Emergency Room Patient complained of lower limb pain, and

admission acute left lower limb ischaemia was diag-

nosed. A nasopharyngeal swab for

COVID-19 was performed, as per hos-

pital protocol. Routine ECG showed in-

ferior ST-segment elevation myocardial
infarction.

30 min after admission A total-body angioCT scan was performed,
showing thrombotic occlusion of the left
common iliac artery, thrombosis of a
branch of the pulmonary artery, and
interstitial pneumonia.

60 min after admission The patient was transferred to the Cath Lab
to perform primary PCI of the right cor-
onary artery

2 h after admission The patient was transferred to the vascular
surgery operating theatre to perform left
iliac artery thrombectomy.

The patient was transferred to the COVID

area of the hospital. Aspirin, clopidogrel,

4 h after admission

and enoxaparin were prescribed. The pa-
tient did not complain of dyspnoea.

2 days after admission The patient developed acute right lower
limb ischaemia, with diagnosis of throm-
botic occlusion of the right common iliac
artery.

3 days after admission The patient died of multiorgan failure.

Case presentation

An 83-year-old woman with a history of arterial hypertension
and chronic kidney disease presented to the Emergency Room
with an acute (<2 h) onset of left leg pain and numbness, and
partial loss of motor function. The leg also showed pallor,
pulselessness, and poikilothermia. The patient did not complain
of chest pain.

A diagnosis of acute limb ischaemia was made, class llb of
the Rutherford classification. At the same time, a routine ECG
showed ST-segment elevation in the inferior leads, leading to a
diagnosis of inferior ST-segment elevation myocardial infarction
(STEMI) (Figure 1A). Blood pressure and SpO, were normal
(130/75 mmHg, SpO, 98%). Fast echocardiography showed akin-
esia of the inferior and infero-lateral walls with a mild reduction
of the ejection fraction (40%). A dose loading of aspirin (250
mg iv.) was administered. The patient reported a cough over
the last 2 days, but she had no fever on admission. A nasopha-
ryngeal swab was performed to assess the presence of SARS-
CoV-2, as per hospital protocol during the COVID-19 pandem-
ic. A total-body CT angiography was performed to investigate
the cause of acute limb ischaemia and rule out aortic dissection.
A lung CT scan was also performed to assess potential
COVID-19 pneumonia.

A total occlusion of the left common iliac artery was diagnosed
(Figure 1B and C) together with subsegmental thrombosis of a
right lobe pulmonary artery branch (Figure 1D). The lung CT scan
showed a typical COVID pneumonia, with multiple bilateral, main-
ly subpleural, ground-glass opacities (figure 2). At 2 h after admis-
sion, the patient was transferred to the Cath Lab for emergency
coronary angiography. A total occlusion of the proximal right cor-
onary artery was diagnosed (Video 1), as also shown by CT angi-
ography, together with a critical stenosis of the mid left anterior
descending artery and of the first obtuse marginal branch (Figure
1E and F; Video 2).

Percutaneous coronary intervention (PCl) was performed with i.v.
cangrelor administration, manual thrombectomy, and subsequent de-
ployment of two drug-eluting stents. The final angiography showed
no reflow in the distal segment of the right coronary artery (Video 3).
No reflow was treated with intracoronary adenosine, without suc-
cess. At the end of the procedure, the patient had good haemo-
dynamic parameters (blood pressure was 130/80 mmHg). The
patient was then transferred from the Cath Lab to the operating
room to undergo Fogarty thrombectomy of the left common iliac ar-
tery. At the end of cangrelor infusion, clopidogrel 600 mg was admin-
istered and the patient was admitted to the COVID area of our
hospital.

Seven hours later, the results of the nasopharyngeal swab revealed
the presence of SARS-CoV-2. Low molecular weight heparin was
administered according to body weight, in combination with dual
antiplatelet therapy, in order to treat multiple thromboses. In the fol-
lowing 48 h, the clinical condition of the patient worsened, with onset
of right common iliac thrombosis and impairment of cardiac function.
Blood sample results of the patient during hospitalization are
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Figure | Electrocardiography, CT and angiographic findings. (A) Electrocardiography showing sinus rhythm with ST-segment elevation in DII, DI,
aVL and V6 and ST-segment depression in V1-V3. (B and C) CT reconstruction of complete left common iliac occlusion. (D and E) evidence at pul-
monary CT of thrombus in segmentary arteryE-F: angiographic and CT images of total thrombotic occlusion of right coronary artery.
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Video | Angiography of right coronary occlusion. Video 2 Angiography of left coronary showing critical LAD
stenosis.
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reported in Table 1. The patient died for multiorgan failure during the
third day after admission.

Discussion

The clinical evolution of COVID-19 is generally characterized by re-
spiratory symptoms, including fever, cough, pharyngodynia, fatigue,
and complications related to pneumonia and acute respiratory dis-
tress syndrome, as recently reported.* However, some authors
have reported atypical clinical presentations, such as cardiac or
neurological involvement."* Moreover, a procoagulant systemic re-
sponse has been described.® The pathogenesis of this response is

Video 3 PCl result on RCA with no reflow.

Figure 2 CT lung findings suggestive of COVID-19 infection

probably multifactorial, and actually not well known. It is probable
that the infection leads to endothelial dysfunction, with excess
thrombin production and a shutdown of fibrinolysis, resulting in a
hypercoagulable state.® In addition, COVID-19 pneumonia can lead
to severe hypoxia, enhancing thrombosis through increased blood
viscosity and through a hypoxia-inducible transcription factor (HIF)-
dependent signalling pathway.” Recently, pathological examinations
have revealed oedema, a proteinaceous exudate, focal reactive
hyperplasia of pneumocytes with patchy inflammatory cellular infil-
tration, and multinucleated giant cells, with occlusion and micro-
thrombosis in pulmonary small vessels of critically ill patients.?2 Our
patient showed a simultaneous acute arterial thrombosis at three
different sites, resulting in STEMI, acute limb ischaemia, and pulmon-
ary artery thrombosis. Although the patient had no respiratory
symptoms at admission, a lung CT revealed typical COVID-19 pneu-
monia. The lack of referred chest pain in the presence of inferior
STEMI might depend on the simultaneous presence of intense acute
pain in the left leg, due to acute limb ischaemia, diverting attention
from chest pain. A systemic inflammation and hypercoagulant state
due to SARS-CoV-2 infection with bilateral pneumonia probably
underlies the multisite artery thrombosis which occurred in our pa-
tient, even in the absence of typical respiratory symptoms. It is also
probable that the onset of limb ischaemia as the first thrombotic
event amplified the coagulation cascade leading to thrombosis.

Conclusion

Although COVID-19 usually involves the lungs with a respiratory
distress syndrome, a systemic procoagulant state may develop,
leading to atypical presentations including multisite arterial throm-
bosis. Prophylactic anticoagulation with low molecular weight hep-
arin has been proposed in some countries, including ltaly, but
evidence of the safety and efficacy of such treatment is still
lacking.
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Table | Blood sample results

Measure Reference range Admission Day 1 Day 2
Red blood cell count, x10%/uL 42-54 3.61 313 2.85
Haemoglobin, g/dL 11.5-16.0 10.6 9.3 8.5
Haematocrit, % 37-47 324 26.9 25
White blood cell count, per pL 4.0-11.0 15.84 23.36 26.61
Lymphocyte count

Relative, % 20-50 9.2 53 3.0
Absolute, 103/l 0.9-4.5 145 123 0.79
Platelet count, 10%/uL 140450 453 425 468
Sodium, mEq/L 135-145 143 141 140
Potassium, mEq/L 3.5-5.1 5.22 5.92 6.16
Chloride, mEq/L 95-110 104 NA NA
Calcium, mg/dL 8.6-10.2 10 NA NA
Creatinine, mg/dL 0.5-1.1 2.70 2.75 3.62
LDH, U/L 135-214 NA 1390 1470
Myoglobin, ng/L 25-58 NA 4686 7009
C-reactive protein, mg/dL <0.5 6.42 8.80 9.91
Procalcitonin (PCT), ng/mL <0.5 0.28 3.63 NA
High-sensitivity troponin T, ng/mL <14 109 >10 000 >10 000
BNP, pg/mL <100 NA 893 NA
D-dimer, mg/L <0.3 NA 1.8 NA
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