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Abstract

Introduction: The COVID-19 pandemic has been associated with an increased
incidence of arterial and venous thromboses in patients undergoing mainte-
nance hemodialysis, leading to more dialysis access thromboses. Observation:
We report the case of an 84-year-old patient undergoing hemodialysis through
an arteriovenous fistula (AVF). The patient presented with clinical symptoms
related to SARS-CoV-2 infection along with biological markers indicative of
an infectious syndrome. A chest CT angiography revealed severe viral pneu-
monia consistent with COVID-19 (CO-RADS 5). The patient was hospitalized
due to respiratory instability and received oxygen therapy, antibiotic treatment,
corticosteroids, vitamin supplementation, and preventive anticoagulation with
enoxaparin. The patient’s condition was complicated by AVF thrombosis and
required admission to the intensive care unit due to worsening respiratory dis-
tress. Another chest-abdomen-pelvic CT angiography conducted one month
later revealed thrombosis of the supra-aortic trunk. This rare complication made
any new vascular access for dialysis impossible due to the patient’s non-oper-
ability for the creation of a complex access site. One month later, the patient
died of a pulmonary embolism. Conclusion: Given the severity of post-COVID-
19 thromboembolic events in hemodialysis patients, particularly those hospi-
talized in intensive care, a low threshold of suspicion should be maintained
for early screening. Treatment is urgent due to the functional and vital risks.
An adaptation of anticoagulation protocols for this population could be con-
sidered to avoid such severe complications.

Keywords

Thrombosis, Supra-Aortic Trunk, Maintenance Hemodialysis, SARS-CoV-2

DOI: 10.4236/0jneph.2025.153038  Sep. 16, 2025 408

Open Journal of Nephrology


https://www.scirp.org/journal/ojneph
https://doi.org/10.4236/ojneph.2025.153038
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/ojneph.2025.153038
http://creativecommons.org/licenses/by/4.0/

A. Bouchari et al.

1. Introduction

According to the World Health Organization, the COVID-19 pandemic, caused
by SARS-CoV-2, has led to a major health crisis responsible for very high morbid-
ity worldwide [1]. Respiratory involvement in COVID-19 is frequently observed
and can progress to acute respiratory distress syndrome (ARDS), potentially re-
sulting in death. This is particularly noted in patients with comorbidities such as
hypertension, diabetes, renal failure, and cancer [2]. Since its emergence, millions
of people have been affected by the disease, most of whom recover without re-
ported sequelae [3]. However, several thromboembolic events (TEEs) have been
reported, such as deep vein thrombosis (DVT) and pulmonary embolism (PE) [4].
This can be explained by stasis due to bed rest and obesity, endothelial injury
caused by inflammation, and hypercoagulability secondary to sepsis [5].

In maintenance hemodialysis (MHD) patients infected with SARS-CoV-2, var-
ious thromboembolic complications have been reported, including thrombosis of
the vascular access, as well as atypical venous thromboses in terms of presentation
and location [6].

We report the case of an MHD patient with COVID-19 infection complicated
by thrombosis of the supra-aortic trunk (SAT).

2. Case Report

We report the case of an 84-year-old obese patient (BMI of 35 kg/m?) with a med-
ical history of end-stage chronic kidney disease (ESCKD) due to reflux nephrop-
athy. He had been undergoing hemodialysis for four years via a cephalic arterio-
venous fistula (AVF). The patient was hospitalized for the management of COVID-
19 pneumonia.

Biological tests revealed an infectious syndrome characterized by neutrophilic
leukocytosis (75% neutrophils), lymphopenia (810 cells/uL), elevated C-reactive
protein, and thrombocytosis (platelets at 511,000/mm?). A chest CT angiography
was performed, showing bilateral pleural effusion, more pronounced on the left
side, and pneumonia affecting more than 50% of the pulmonary parenchyma, con-
sistent with COVID-19 pneumonia (CO-RADS 5).

The patient’s condition deteriorated, with worsening respiratory status requir-
ing transfer to the intensive care unit where he was initially placed in the prone
position to improve oxygenation. He received high-concentration oxygen therapy
via a mask, antibiotic treatment with azithromycin for 3 days followed by amoxi-
cillin-clavulanic acid, corticosteroid therapy at 1 mg/kg/day for 7 days, and prophy-
lactic anticoagulation with enoxaparin.

A few days later, he developed upper limb edema, which revealed thrombosis
of his arteriovenous fistula (AVF). Two attempts to insert central venous cathe-
ters—femoral and jugular—were unsuccessful. A thoraco-abdomino-pelvic CT
angiography was subsequently performed, revealing thrombosis of the supra-aor-
tic trunk (SAT) (Figure 1).
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Figure 1. The frontal slice of the chest CT angiography
shows a thrombus in the supra-aortic trunk.

This complication rendered the creation of a new vascular access impossible
due to thrombosis of the vessels and the patient’s inoperability, resulting in the
suspension of hemodialysis sessions. One month later, the patient died of a pul-

monary embolism.

3. Discussion

COVID-19 is well-documented for inducing a prothrombotic state that can lead
to serious thromboembolic events (TEEs). Several studies have shown that arterial
and venous thromboses are common in hospitalized COVID-19 patients, partic-
ularly those in intensive care units [7]. These complications have primarily been
reported in patients with severe forms of the disease [8]. Severe COVID-19 is as-
sociated with a hypercoagulable state that promotes thrombus formation in both
veins and arteries through multiple mechanisms. SARS-CoV-2 infects endothelial
cells via the ACE2 receptor, leading to significant vascular inflammation [9]. This
inflammation promotes excessive activation of platelets and coagulation factors
[10].

The cytokine storm observed in COVID-19 leads to increased levels of pro-in-
flammatory mediators such as IL-6 and TNF-a, which activate the coagulation
pathway [11]. Elevated fibrinogen and D-dimer levels are commonly observed,
indicating a state of excessive coagulation and unbalanced fibrinolysis [12]. In ad-
dition, prolonged bed rest and hypoxia contribute to venous stasis, further in-
creasing the risk of thrombosis, particularly in obese patients [7].

In our case, several factors contributed to the development of thrombosis of both
the supra-aortic trunk (SAT) and the arteriovenous fistula (AVF). Chief among
them was the severity of pulmonary involvement, which triggered a strong inflam-
matory and hypercoagulable state. Secondly, the patient had end-stage chronic
kidney disease (ESCKD), a condition known to cause an imbalance between coagu-
lation and fibrinolysis due to chronic inflammation, elevated oxidative stress, in-

creased platelet activation, and endothelial dysfunction [13]. Thirdly, the patient
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was obese, with a high BMI—an established risk factor for venous stasis that re-
duces blood fluidity and facilitates thrombus formation. Additionally, the require-
ment for prone positioning to improve oxygenation may have further impaired
venous return and exacerbated circulatory stasis, particularly in the vascular ac-
cess area.

The patient ultimately died of a pulmonary embolism (PE), indicating an ex-
tension of the thrombotic process and a lack of efficacy of the preventive measures
taken. The SAT thrombosis likely worsened the situation by eliminating the pos-
sibility of establishing a new vascular access for dialysis, thus contributing to the
patient’s rapid deterioration. However, several reports have also described pa-
tients developing thrombotic events despite receiving at least prophylactic antico-
agulation [7]. It is important to note that up to one-third of TEEs are diagnosed
upon hospital admission and that the presence of PE increases the risk of death
fivefold in ICU patients [14].

According to Hsu et al (2021), the mortality rate among hemodialysis patients
with COVID-19 is between 30% and 40%, significantly higher than that of the
general population [15]. PE is responsible for 10% to 20% of COVID-19-related
deaths [7]. Our case is consistent with findings in the literature, particularly the
study by Horiuchi et al (2021), which demonstrated a significantly increased risk
of thromboembolic events in COVID-19 patients on hemodialysis, especially in-
volving vascular accesses such as AVFs and catheters [16]. Rates of AVF throm-
bosis as high as 30% have been reported in hemodialyzed COVID-19 patients [17].

SAT thrombosis is a rare complication of COVID-19. However, several studies
have reported thrombi in unusual locations, including carotid artery thromboses,
aortic occlusions, and even internal jugular vein thromboses extending into the
superior vena cava [18].

Regarding the management and perspectives raised by this case, although the
patient received prophylactic anticoagulation, earlier initiation of therapeutic an-
ticoagulation might have been beneficial, especially following the AVF throm-
bosis, by potentially preventing the extension of the thrombus. This highlights the
importance of enhanced monitoring of COVID-19 patients on dialysis through
early screening for thromboembolic complications using vascular Doppler or CT
angiography. In such cases, a multidisciplinary approach and alternative options
such as peritoneal dialysis should be considered. This technique could help avoid

central venous access in patients with extensive thrombosis.

4. Conclusion

This case highlights the severity of thrombotic complications in hemodialysis pa-
tients with COVID-19, where hypercoagulability and pre-existing vascular dys-
function create a high-risk setting. This underscores the importance of close mon-
itoring for early detection of such complications. Prompt treatment is essential
due to the risk of vascular access thrombosis and death. Adapting anticoagulation

protocols specifically for this patient population may be necessary to prevent these
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serious complications.
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