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Case Report: COVID-19 Associated Renal Infarction and Ascending Aortic Thrombosis
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Abstract.

Following its discovery in Wuhan, China, in December 2019, COVID-19 has attained pandemic status in

mere months. It is caused by SARS-CoV-2, an enveloped beta coronavirus. This infection causes a prothrombogenic
state by interplay of inflammatory mediators, and endothelial, microvascular, and possible hepatic damage and tissue
tropism of the virus. This leads to frequent pulmonary and cerebral thromboembolism as well as occasional involvement
of other organs. We present a 71-year-old man who initially presented with 2 weeks of fever, cough, and shortness of
breath and was diagnosed with COVID-19 pneumonia. He required readmission due to worsened hypoxia and was later
found to have left renal artery thrombosis with left kidney infarction, associated with an ascending aortic thrombus. He
was anticoagulated and recovered uneventfully. We suggest that physicians have a high degree of suspicion to diagnose

and manage the novel manifestations of this disease.

INTRODUCTION

After its discovery in Wuhan, China, in December 2019,
COVID-19 has become a pandemic in just months. COVID-19
commonly presents with fever (88.7%), cough (67.8%), fa-
tigue (38.1%), sputum production (33.7%), shortness of
breath (18.7%), and myalgia (14.9%), whereas nausea or
vomiting (5%) and diarrhea (3.8 %) are uncommon.' COVID-19
infection has been found to be a prothrombogenic state.2™®
We present a 71-year-old man who initially presented with
2 weeks of fever, cough, and shortness of breath. He was
diagnosed with COVID-19 multifocal pneumonia and required
readmission due to worsening hypoxia. During his second
hospitalization, he had left flank pain and was found to have
left renal artery thrombi with left kidney infarction associated
with an ascending aortic thrombus. He was anticoagulated
with intravenous heparin infusion and transitioned to oral
apixaban on discharge after an uneventful recovery.

CASE

A 71-year-old man with no significant past medical history
presented with 2 weeks of fever, cough, shortness of breath,
and chest discomfort with coughing in early April 2020 at a
tertiary care hospital in New Brunswick, NJ. He was exposed
to his daughter who was diagnosed with COVID-19 pneu-
monia a week before he fell ill. On presentation, he was afebrile
at 99.7°F (37.6°C), blood pressure was 134/67 mmHg,
tachycardic with a pulse of 102/minute, tachypneic at 34
breaths/minute, and hypoxic at 78% breathing room air. Ex-
amination was notable for faint crackles over all lung fields.
Supplemental oxygen via nasal cannula (NC) was initiated at 4
L/minute with improvement of saturation to 94%. Initial labo-
ratory investigations revealed absolute lymphopenia and el-
evated D-dimer, lactate dehydrogenase (LDH), ferritin, and
C-reactive protein (CRP) (Table 1). His chest X-ray showed
peripheral bilateral patchy opacities (Figure 1A). A nasopha-
ryngeal swab specimen tested positive for SARS-CoV-2 by
reverse transcription-PCR. We started him on hydroxy-
chloroquine therapy. By the third day, he was comfortable,
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only requiring supplemental oxygen on mobilization, and was
discharged to a COVID-19 Federal Medical Station.
However, he was readmitted 2 days later with worsened
hypoxia. Vitals revealed he was afebrile at 98.9°F (37.1°C),
blood pressure was 134/80 mmHg, tachycardic with a pulse of
112/minute, tachypneic at 34 breaths/minute, and hypoxic to
88% on 4 L/minute of oxygen via NC. Examination still noted
bilateral crackles in all lung fields. Repeat investigations
revealed positive COVID-19 test, persistent absolute lym-
phopenia, and further elevation of D-dimer, LDH, ferritin, and
CRP (Table 1). A repeat chest X-ray showed worsened bi-
lateral patchy opacities (Figure 1B). Saturations improved to
92% on 6 L/minute of oxygen supplementation. Hydroxy-
chloroquine therapy was discontinued because of elevated
QTc of 505 milliseconds. With worsening COVID-19 pneu-
monia, we initiated methylprednisolone 40 mg intravenously
twice daily, along with lopinavir-ritonavir 400-100 mg orally
twice daily and enoxaparin 40 mg subcutaneously twice daily.
A computed tomography—pulmonary angiogram was negative
for pulmonary embolism (PE) but revealed extensive multi-
lobar ground-glass opacities (Figure 1C). Because of per-
sistent dyspnea and hypoxia in the next 2 days, he was
intermittently proned while on 6 L/minute oxygen viaNC, and
maintained saturation of 90-92%. Laboratory parameters
were repeated intermittently as noted in Table 1. On day #9
since initial presentation, the patient complained of sharp left
iliac fossa and left flank pain, which was high grade (8/10),
constant, and radiating to his back, associated with nausea
but no vomiting, diarrhea, dysuria, hematuria, fever, chills, or
rigors. Urinalysis revealed clear, straw-colored, non-bloody
urine with 30 mg/dL protein. An urgent computed tomogra-
phy angiogram (CTA) revealed left superior renal artery
thrombi with infarcts in the posterior mid-pole of the left kidney
(Figure 2A, C, and D). The CTA also revealed ascending aortic
thrombus (Figure 2B). Bilateral lower extremity ultrasound was
negative for deep venous thrombosis (DVT). We initiated
heparin intravenous infusion for therapeutic anticoagulation
and discontinued enoxaparin. A loading dose of clopidogrel
300 mg was given and continued with 75 mg daily. On surgical
review, no intervention was advised. The next day, the ab-
dominal pain had resolved, but we discontinued lopinavir—
ritonavir as the hepatic enzymes were rising. The oxygen
requirement decreased to 4 L/minute by day #12 since pre-
sentation, and we switched to apixaban 5 mg orally twice daily
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TaBLE 1

Laboratory parameters with trends by day since initial hospital presentation

Reference

Parameter value or range Day 1 Day 3 Day 5 Day 6 Day 8 Day 10 Day 11 Day 12 Day 13 Day 14

Absolute Iymghocyte 1-3.5 0.26 0.73 0.60 0.87 1.54 3.21 ND ND ND 1.30

count (x10°/L)
Platelets (x10%/L) 150-400 215 337 356 381 347 405 377 ND ND 291
D-dimer (ng/mL) 0-211 317 ND 1,113 ND 439 ND ND 576 ND 417
Lactate dehydrogenase (UL) 140-271 424 ND 525 ND 348 ND ND 1,105 ND 586
C-reactive protein (mg/L) 0-5 111 ND 155 ND 23 ND ND 6 ND 39
Ferritin (ng/mL) 18-464 636 ND 856 ND ND ND ND 3,640 ND 1,512
Blood urea nitrogen (mg/dL) 6-20 15 17 17 21 18 22 22 22 19 ND
Creatinine (mg/dL) 0.66-1.1 0.72 0.59 0.69 0.56 0.58 0.66 0.66 0.60 0.66 ND
Estimated glomerular > 60 107 >120 112 >120 >120 118 118 >120 118 ND

filtration rate (mL/

minute/1.73 m?)
Sodium (mmol/L) 136-145 133 133 134 137 134 134 137 138 133 ND
Potassium (mmol/L) 3.5-5.1 3.9 4.1 4.3 4.6 4.3 4.5 5.2 5.2 4.6 ND
Chloride (mmol/L) 99-112 97 98 96 99 100 97 97 96 98 ND
Bicarbonate (mmol/L) 21-33 26 25 27 26 27 22 27 29 28 ND
Urine output (mL/day) 400-3,000 1,100 1,400 1,200 1,400 1,200 1,400 1,300 1,200 1,500 1,200

ND = not done.

for anticoagulation. The patient continued to steadily recover,
with improving inflammatory and renal markers (Table 1). The urine
output and electrolytes remained normal throughout (Table 1). By
day #14 since initial presentation, the patient was with a saturation
of 90% on room air at rest, only requiring supplemental oxygen on
mobilization, and corticosteroids were discontinued. The next day,
he was discharged home with home oxygen therapy and 3 months
of apixaban and clopidogrel regimen.

DISCUSSION

COVID-19 is caused by SARS-CoV-2, an enveloped beta
coronavirus. Our knowledge regarding the pathophysiology of
SARS-CoV-2 infection is still evolving. The SARS-CoV-2 in-
fection activates an inflammatory response, releasing in-
flammatory mediators and activating the endothelium and
hemostatic systems, with a concomitant increase of the von
Willebrand factor and tissue factor.? This manifests with a
prominent elevation of D-dimer and fibrin/fibrinogen degra-
dation products, whereas abnormalities in other coagulation
parameters and platelet counts are relatively uncommoninthe
initial phases.*®7 Later, the complement pathway and cyto-
kines like interleukin-6 (IL-6) are also involved, further acti-
vating the procoagulant pathway.* In addition, SARS-CoV-2
has been detected in the pharynx, heart, liver, brain, kidney,
and blood.® It might infect endothelial cells via cluster of

differentiation 13 (CD13) and angiotensin converting enzyme 2
(ACE2) receptors, resulting in diffuse endothelial inflamma-
tion and microvascular damage, which can result in wide-
spread thrombosis; however, endothelial infection has been
contested.>*"°~"" Other proteins, such as transmembrane
serine protease 2, sialic acid receptors, extracellular matrix
metalloproteinase inducer (CD147 or basigin), and cathep-
sins B and L are all known as possible mediators facilitating
SARS-CoV-2 entry in host cells, and are also expressed in
endotheliocytes.” This prothrombotic state may be further po-
tentiated by an underlying viral hepatic dysfunction/damage with
decreased antithrombin production.?® This results in disruption
of the natural antithrombotic state.* Occasionally, because of
unclear mechanisms, the inflammatory response is severe,
resulting in a dysregulated release of mediators like IL-6 (“cyto-
kine storm”), resulting in magnified pathophysiology. Anti-
phospholipid antibodies (APLAs) have also been detected in
some COVID-19 patients, which may lead to thrombotic events
similar to antiphospholipid syndrome.12 Hence, we can infer how
the interplay between the aforementioned factors leads to
COVID-19-induced thromboembolic complications.

Renal infarction is relatively rare, with an incidence of
0.1-1.4%."®" Risk factors include male gender, hypertension,
peripheral arterial disease, hyperlipidemia, and smoking.'*® Eti-
ology includes embolization, in situ thrombosis of the renal artery,
renal artery dissection, fibromuscular dysplasia, hypercoagulability,

Ficure 1. Chest radiography. (A) Chest X-ray on initial presentation showing bilateral peripheral patchy infiltrates (arrows). (B) Chest X-ray on
readmission showing worsened bilateral peripheral patchy infiltrates (arrows). (C) Computed tomogram of the thorax showing peripheral-based

extensive multi-lobar ground-glass opacities (arrows).
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Ficure 2. Computed tomogram with angiography. (A) Computed tomography angiogram of the abdomen showing left superior renal artery
thrombi (thin yellow arrows) with infarcts in the posterior mid-pole of the left kidney (thick white arrow). (B) Computed tomography angiogram of the
thorax showing the ascending aortic thrombus (arrow). (C) Computed tomography angiogram of the abdomen showing another view of the left
superior renal artery thrombus (yellow arrow). (D) Computed tomography angiogram of the abdomen in the coronal view revealing the extent of the
left renal infarction (yellow arrow). This figure appears in color at www.ajtmh.org.

and following endovascular interventions.'®™'® Most pa-
tients have abdominal or flank pain, and, occasionally, fever,
nausea, uncontrolled hypertension, hematuria, or acute re-
nal failure. The rarity of the condition along with the non-
specific presentation makes diagnosis challenging.'®'®
Imaging is essential for diagnosis, with contrast-enhanced
computed tomogram (CT) being preferable; however, angi-
ography remains gold standard.'®

Before, in a series of two cases with renal infarcts in patients
with COVID-19, one presented with acute kidney injury (AKI),
whereas the other had AKI with associated bowel ischemia.'®
It has also been found in a kidney transplant recipient without
any arterial or venous thrombi."” In another patient, the renal
infarct was associated with renal artery thrombosis; however,
the renal function remained normal, similar to our patient.'®
Severe infections with viruses such as influenza, pandemic
H5N1/H1N1 influenza, parvovirus B19, cytomegalovirus,
Epstein—Barr virus, hepatitis C, dengue, and chikungunya
have been associated with thromboembolism and associated
renal dysfunction.’®® COVID-19-associated aortic throm-
bosis has been found in association with PE, acute limb is-
chemia, DVT, acute mesenteric ischemia, and stroke.?*2°
Severe and fatal cerebral venous thrombosis has also been
noted.2®

In our patient, we hypothesized that severe COVID-19
pneumonia induced a prothrombotic state, resulting in the
ascending aortic thrombosis. This thrombus likely embolized,
or there could have been an isolated neo-thrombosis in the
renal artery as well. This thromboembolic pathology man-
ifested with renal infarction. We treated our patient with
hydroxychloroquine and later lopinavir-ritonavir as per exist-
ing institutional protocols; however, this regimen was later
deemed controversial in the literature.2”=*" Corticosteroid

therapy can lower mortality.32 Prone positioning of awake,
non-intubated patients may improve oxygenation.334
Antiphospholipid antibodies were not tested in our patient.
For anticoagulation, the guidelines proposed by the anti-
coagulation forum, the American College of Cardiology, and
the International Society of Thrombosis and Haemostasis
were followed.2*"® For noncritically ill hospitalized patients,
a standard regimen of venous thromboembolism pro-
phylaxis is recommended.?3% For critically ill patients,
higher doses are recommended based on expert opinion.®
Regimens may include enoxaparin 0.5 mg/kg subcutaneous
twice daily, heparin 7,500 units subcutaneous three times
daily, or low-intensity heparin infusion.® This was instituted
in our patient’s second hospitalization. For the treatment of
arterial thrombosis, the patient was put on a heparin
infusion.'*'® On discharge, a 45- to 90-day course of ther-
apeutic anticoagulation is recommended depending on
risk.23°

In conclusion, the thromboembolic consequences of
COVID-19 can occasionally result in rare complications such
as aortic thrombosis and renal infarction. During a pandemic,
we advise that the physicians should maintain a high degree of
clinical suspicion to diagnose rare manifestations of this novel
disease for timely management.
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