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COVID-19 Attacks the Kidney: 
Ultrastructural Evidence for the Presence 
of Virus in the Glomerular Epithelium
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Upon severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) infection, individual patients may expe-
rience a series of different clinical settings, ranging from 
an asymptomatic condition to a life-threatening disease 
possibly amenable to combined and differential drug 
treatments. In most severe coronavirus disease 2019 (CO-
VID-19) cases, uncontrolled immune response that trig-
gers the massive proliferation of immune cells and the 
overproduction of cytokines appears to mediate circula-
tory failure and multi-organ dysfunction. Among the af-
fected organs, the kidney is an emerging target in COV-
ID-19 complications, and abnormal kidney function is a 
significant risk factor of death in severely ill patients.

According to a prospective cohort study [1], 44% of 
COVID-19 patients had proteinuria and 27% had hema-
turia at hospital admission, while 5% of patients experi-
enced acute kidney injury during in-hospital. Patients 
with kidney disease had a significantly higher risk for 
death.

Autopsy studies are becoming available that point to 
the possibility of a direct cytopathic effect of SARS-
CoV-2 on renal cells [2, 3]. In early April in Bergamo, a 
93-year-old woman was admitted to the hospital with a 
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Fig. 1. Transmission electron microscopy image of a foot process 
of podocyte, anchored to the glomerular basement membrane vis-
ible on top, and 2 adjacent portions of foot processes. Morphology 
of coronavirus with recognizable spikes, enlarged in the inset, and 
other particles are indicative for the presence of SARS-CoV-2. 
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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traumatic injury. Because of her worsening dyspnea at 
admission and early respiratory failure, a nasopharyn-
geal swab was done to test SARS-CoV-2 RNA by RT-
PCR, which proved positive. The respiratory failure rap-
idly deteriorated and the patient died 2 days after the 
trauma. She had a history of hypertension, diabetes, and 
ESRD. The analysis of kidney tissue by transmission elec-
tron microscopy taken 12-h postmortem reveals viral 
particles with typical features of coronavirus, indicating 
SARS-CoV-2 in podocytes (Figure 1). The case of this 
patient represents the first documented patient, in Eu-
rope, with evidence for the presence of SARS-CoV-2 in 
the kidney. Whether the renal involvement or other con-
comitant factors had a critical impact on respiratory fail-
ure and death is not clear. Very harmful consequences of 
injured glomerular epithelium in COVID-19 patients 
can be envisioned particularly in the acute setting and 
diabetes. They include capillary barrier dysfunction and 
proteinuria, hematuria, altered coagulation, and worsen-
ing of edema among multiple factors. The evaluation of 
kidney function should be taken into account timely in 
every patient at risk.
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