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Abstract
A 76-year-old man presented with shortness of breath, fever, and fatigue with confirmed 
COVID-19 by positive RT-PCR test for the SARS-COV-2. Abdominal and pelvis computed 
tomography with intravenous contrast was performed several days later given the patient’s 
severe abdominal pain which showed both renal and splenic infarcts despite the use of a 
proper thromboprophylaxis with subcutaneous heparin, and therefore, therapeutic antico-
agulation was initiated. In the course of hospitalization, he developed acute kidney injury, 
uremic syndrome, and myocardial infarction as well. The patient was treated with fibrinolytic 
therapy and was eventually discharged on a direct oral anticoagulant.
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Introduction

The pandemic COVID-19 is caused by severe acute respiratory syndrome coronavirus 2 
manifesting as an asymptomatic or mild symptoms to severe pneumonia [1, 2]. Hypercoagu-
lability, in the form of arterial and venous thromboembolism with direct and indirect mecha-
nisms (endothelial injury, stasis, and hypercoagulable state), is a known COVID-19 compli-
cation with poor prognostic outcome [1, 3–6].

Herein, we describe a COVID-19 patient with concomitant renal, splenic, and myocardial 
infarction. To the best of our knowledge, there is no published report consisting concomitant 
renal, splenic, and myocardial involvement in the context of COVID-19.
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Case Report

A 76-years-old man, present with 8-day history of shortness of breath, fever, and fatigue. 
He denied any history of cough, orthopnea, and GI symptoms. In his past medical history, he 
had asthma and was an ex-smoker. He had no history of underling autoimmune diseases (e.g., 
antiphospholipid syndrome), acquired hypercoagulability (e.g., cancer), or hereditary throm-
bophilic disorders. Physical exam and family history were unremarkable. On admission, he 
was febrile to 38°C and tachycardic to 110 beats per minute saturating 75% on room air, 
otherwise hemodynamically stable. He had a body mass index of 26 kg/m2 as well.

Laboratory data showed a WBC of 19,000/UL with lymphopenia, D-Dimer of 0.40 mcg/mL, 
hCRP 6.0 mg/dL. Renal and liver function tests were within normal range; hepatitis panel was 
negative.

Considering current pandemic COVID-19, RT-PCR test for the SARS-COV-2 and high-
resolution computed tomography of lung was performed, which was positive for COVID-19 
(shown in Fig. 1). Therefore, a COVID-19 treatment protocol was started including remde-
sivir, dexamethasone, and subcutaneous unfractionated heparin 5,000 U q12h as a thrombo-
prophylaxis and he transferred to ward.

In the course of hospitalization (8 days later), he developed sudden, constant, and sharp 
abdominal pain with nausea and vomiting, and then an abdominal and pelvis computed 
tomography with intravenous contrast was done and revealed, hypodensity of right kidney, 
and wedge-shape hypodense area in spleen in favor of right kidney and splenic infarction 
(shown in Fig. 2). On laboratory studies, he had INR 1.0, PT 14.4, partial thromboplastin time 
33, D-dimer 1.67 mcg/mL, CRP 8.7 mg/dL, and LDH 4,020 U/L. Hence, he was started on 
therapeutic anticoagulation with heparin drip.

Two days later, owing to progressive increasing serum creatinine, potassium level, 
reduced urine output, and significant metabolic acidosis on arterial blood gas, refractory to 
medical therapy, he underwent emergent hemodialysis and transferred to intensive care unit.

One day later, in spite of improving laboratory studies and general condition, he developed 
sudden onset severe retrosternal chest discomfort; immediate electrocardiogram was taken 
which showed anterior ST-segment elevation myocardial infarction. Bedside transthoracic 
echocardiography was performed and revealed regional wall motion abnormality in anterior 
wall. Troponin I was also positive. Regarding patient’s situation (COVID-19 patient) and also 
a non-PCI capable hospital, fibrinolytic therapy was administered using tissue plasminogen 
activator (Actilyse Boehringer ingelheim, Ingelheim am Rhein, Germany) infusion with 
acceptable result and significant improvement in chest pain. The patient was discharged, 
10 days later, on a direct oral anticoagulant and was referred for coronary angiography.

Fig. 1. Multilobar and bilateral ground-glass 
opacities in both lungs, with a peripheral 
subpleural distribution.
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Discussion

Coagulopathy is a known complication in COVID-19. All 3 components of Virchow’s triad 
seem to be involved, including: endothelitis, stasis, and hypercoagulable state [6]. Venous 
thromboembolism is common in ill patients with COVID-19 and often occurs as pulmonary 
embolism and is associated with poor prognostic outcome. High rates of venous thromboem-
bolism events in hospitalized patients with COVID-19 occur despite standard anticoagulation 
thromboprophylaxis [7–11].

Arterial thrombosis occurs in approximately 4% of ill COVID-19 patients with multiple 
arteries involvement in approximately 18% of patients and is associated with high mortality 
rate. Arterial thrombotic events are symptomatic in most of patients and lead to limb ischemia, 
stroke, myocardial infarction, and bowel ischemia [12].

a

b

Fig. 2. Renal and splenic infarcts in contrast-
enhanced CT. Axial (a) and coronal (b) images. 
Absent enhancement within the majority of 
the right kidney with a few foci of preserved 
perfusion (red arrow). Few infarcts appear 
as hypodense nonenhancing lesions, with 
normal intervening enhancing splenic tissue 
(red arrowheads).
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Although uncommon, isolated or concomitant renal and splenic infarctions have been 
reported [13–16]. Guidelines recommend the use of standard prophylactic-dose anticoag-
ulant in all hospitalized COVID-19 patients without a clear contraindication but some note 
that intermediate-dose anticoagulation can be considered for critically ill patients [17–20]. 
Nevertheless, Qasim Agha and Berryman [13] reported a case of symptomatic acute splenic 
thrombosis causing splenic infarction in a patient suffering from a severe case of COVID-19 
with morbid obesity despite the use of an intermediate-dose of low-molecular-weight heparin 
and concluded full-dose or weight-based anticoagulation should be considered in patients 
with severe COVID-19 and morbid obesity [13].

In present case, not only renal and splenic infarctions occurred despite standard 
thromboprophylaxis; myocardial infarction developed, while the patient was on thera-
peutic anticoagulation with unfractionated heparin drip at dose 18 U/kg/h. To minimize 
staff risk of COVID-19 exposure, partial thromboplastin time was checked twice a day and 
all values were within the range of 50–70 s, although it might have been better to keep in 
a higher range of 60–80 s. What makes our case completely unique and different from 
previous reports, is myocardial infarction in a COVID-19 patient with multi-organ infarcts 
(i.e., renal and spleen) under the treatment of therapeutic anticoagulation which neces-
sitates more extended investigation in terms of underling autoimmune diseases, acquired 
hypercoagulability, and hereditary thrombophilic disorders in such patients irrespective 
of COVID-19 itself.

In conclusion, although infrequent, arterial thrombosis can occur in patients with 
COVID-19 in unusual sites including the splenic or renal arteries, and all clinicians should be 
aware of these complications, and a high degree of suspicion is required in the clinical setting 
in order to yield the timely diagnosis and treatment. The need of empiric therapeutic-dose 
anticoagulation or intermediate-dose thromboprophylaxis in COVID-19 patients without a 
definite diagnosis of thrombosis appears to be still controversial.
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