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ABSTRACT

Introduction: due to the great threat posed by COVID-19, the scientific community must have evidence of
kidney damage in patients affected by this disease, which would make it possible to carry out actions aimed
at its prevention and early detection.

Objectives: deepen knowledge about COVID-19 and its impact on the kidney.

Method: a bibliographic review on COVID-19 and kidney was carried out, in research published in Spanish and
English, in the PubMed, Scielo, and Dialnet databases. All documents published in the last five years (2019-
2023) were selected, which included the keywords: COVID-19, kidney, kidney disease.

Conclusions: within the systemic involvement caused by COVID-19, the kidney plays a predominant role in its
pathophysiology and as a target organ. Kidney disease is in itself a risk factor for morbidity and mortality and
acute kidney failure worsens the prognosis; Hence, it is necessary to delve deeper into these topics every day
to direct novel diagnostic and therapeutic strategies.
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RESUMEN

Introduccion: debido a la gran amenaza que representa la COVID-19, la comunidad cientifica debe tener
evidencia del dano renal en pacientes afectados por esta enfermedad, lo cual posibilitaria realizar acciones
encaminadas a su prevencion y deteccion precoz.

Objetivos: profundizar en el conocimiento sobre COVID-19 y su afectacion al rifén.

Método: se realizo una revision bibliografica sobre COVID-19 y rindn, en investigaciones publicadas en
idioma espafiol e inglés, en las bases de datos PubMed, Scielo, Dialnet. Se seleccionaron todos aquellos
documentos publicados en los ultimos cinco anos (2019-2023), que incluyeron las palabras clave: COVID-19,
rindn, enfermedad renal.

Conclusiones: dentro de la afectacion sistémica ocasionada por la COVID-19, el rifén juega un papel
preponderante en su fisiopatologia y como organo diana. La enfermedad renal es en si, un factor de riesgo
para la morbimortalidad y el fallo renal agudo empeora el pronoéstico; de ahi que se hace necesario profundizar
cada dia en estos temas para encaminar estrategias diagnosticas y terapéuticas novedosas.

Palabras clave: COVID-19; Rindn; Enfermedad Renal.
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INTRODUCTION

Human coronaviruses are viruses associated with various respiratory diseases, such as severe acute respiratory
syndrome and Middle East respiratory syndrome. This has placed this family of viruses in the spotlight of the
scientific community due to their high pathogenicity in humans, especially now with the new pandemic caused
by the 2019 coronavirus disease (COVID-19).™

Due to the serious threat posed by COVID-19, the scientific community must have evidence of kidney damage
in patients affected by this disease, which would enable actions to be taken for its prevention and early
detection, as it is known that kidney damage in patients with SARS-CoV-2 increases the risk of death.®

Much is still unknown about SARS-CoV-2, but early research supports the hypothesis that the severity of
COVID-19 is determined by the hyperinflammatory response that occurs in our bodies upon contact with SARS-
CoV-2. The severity of the condition is related to the respiratory failure it causes, although some studies do
not limit the pulmonary involvement. Research suggests that the mechanism by which SARS-CoV-2 enters the
body is closely related to the angiotensin-converting enzyme 2 (ACE2). This enzyme is found in various tissues,
including the epithelium of the renal tubular cells. This is why there are reports of COVID-19 patients with
severe renal impairment who may develop acute renal failure (a poor prognostic factor).®

Objective: To deepen our understanding of COVID-19 and its effects on the kidneys.

METHOD

A review of scientific articles published in peer-reviewed journals and books by specialists in the field was
conducted.

A search on vasculitis was conducted in PubMed, Scielo, Swisslinx, and Dialnet. All documents that included
the words COVID-19, kidney, and kidney disease published in the last five years were selected.

DEVELOPMENT

The cause of kidney involvement in COVID-19 is likely to be multifactorial, with cardiovascular comorbidity
and predisposing factors (e.g., sepsis, hypovolemia, and nephrotoxins) as essential contributors. Cardiorenal
syndrome, particularly right ventricular failure secondary to COVID-19 pneumonia, can lead to renal congestion
and subsequent acute kidney injury (AKI). Similarly, ventricular dysfunction can lead to low cardiac output,
insufficient filling of the arteries, and renal hypoperfusion.®

SARS-CoV-2 uses the angiotensin-converting enzyme 2 (ACE-2) receptor for its protein spike, and this binding
is primed by the transmembrane serine protease 2 (TMPRSS-2), facilitating entry and spread into receptor cells.
The ACE-2 receptor is expressed in type Il pulmonary alveolar and capillary endothelial cells.®

Hypothetical competing mechanisms by which inhibition of the renin-angiotensin system (RAS) with an
angiotensin-converting enzyme inhibitor (ACEI) or an angiotensin receptor antagonist (ARA, BRA) may be
harmful or protective in COVID-19 infection:

e Hypothesis 1: Coronavirus enters the cell by binding to ACE2; adding an ACEI or ARB could increase
the abundance of ACE2 and therefore increase virulence.

e Hypothesis 2: Angiotensin Il (Ang Il) promotes lung injury by activating the angiotensin type 1
receptor (ATR1), which causes inflammation and fibrosis, and there is also a decrease in Ang Il production
with an ACEI or an ARB. The actions of Ang II-AT1R with an ARB enhance ACE2-mediated Ang generation
and Mas receptor (RMas) activation, which attenuates inflammation and fibrosis and thereby maintains
lung injury. Further research is needed to fully understand the role of the RAAS, specifically angiotensin
two receptors, and to determine the specific impact of the virus.®

Based on this relationship and given the widespread use of angiotensin-converting enzyme (ACE) inhibitors
for the control of hypertension or heart and kidney disease, further research is needed to determine whether
adding or discontinuing these medications may alter the course of acute COVID-19 infection.?”

SARS-CoV-2 may also attack renal tubular epithelial cells and lung epithelial cells, and lung damage would
be exacerbated by water and salt retention, as evidenced by tubular injury.®

Autopsy data indicate that the endothelium is affected in the lung and kidney, likely triggering proteinuria.
In addition, viral particles in renal endothelial cells have been reported, suggesting that viremia is a possible
cause of endothelial damage in the kidney and a potential contributor to acute kidney injury. Furthermore,
SARS-CoV-2 can directly infect the renal tubular epithelium and podocytes via an ACE2-dependent pathway and
cause mitochondrial dysfunction, acute tubular necrosis, protein reabsorption vacuole formation, collapsing
glomerulopathy, and protein loss in the Bowman’s capsule.®

AKI can occur at any stage of viral infection, so clinical monitoring and consideration of risk factors, early
detection, and diagnosis are essential components of medical care. Kidney involvement in COVID-19 infection
is common in hospitalized patients, and increased nitrogenous products such as urea and creatinine, which
are frequently elevated in this viral infection, have been considered a cause of mortality. Patients with renal
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dysfunction are at increased risk of infection, complications, and death. In addition, these patients have
pre-existing conditions such as volume overload, left ventricular hypertrophy, and heart failure, which triple
mortality.

The deposition of immune complexes composed of viral antigens, specific T lymphocytes, or antibodies can
directly damage kidney tissue. However, this has not been proven, and studies on SARS-CoV-2 were negative.

Cytokine storms and inflammatory mediators induced by the SARS-CoV-2 virus can indirectly affect kidney
tissue, such as hypoxia, shock, and rhabdomyolysis; these three mechanisms may be related to death in patients
with COVID-19.t"

Related to the immune response, it has been postulated that sepsis causes cytokine storm syndrome and,
consequently, acute tubular necrosis and multiple organ dysfunction. In a study of patients who died from SARS-
CoV, minimal to severe tubular necrosis was found in the kidney tissue; however, the cause of death in all seven
cases was diffuse alveolar damage.?

The involvement of specific inflammatory mediators such as IL-2, IL-7, IL-10, granulocyte colony-stimulating
factor, interferon-inducible protein 10, and high concentrations of monocytes in critically ill patients has been
postulated.®

On the other hand, components of microorganisms known as pathogen-associated molecular patterns are
observed, which are released by damaged host cells with elevated cytokines. ¥

In some cases, glomerular ischemia and endothelial cell injury were described with fibrin thrombi within the
glomerular capillary loops, reflecting coagulation activation in patients with COVID-19.(®

Chronic kidney disease (CKD) is associated with poor prognosis and higher mortality in the context of SARS-
CoV-2 infection. Patients with CKD have other comorbidities, such as diabetes mellitus (DM) and hypertension
(HTN), that also contribute to an increased risk of adverse events. CKD should be a variable to consider in
studies to establish the prognosis of patients with COVID-19.19)

Patients with chronic kidney disease from stage | of the KDIGO (Kidney Disease: Improving Global Outcomes)
classification to stage IV or V without renal replacement therapy are immunocompromised, as are patients
on peritoneal dialysis, hemodialysis, and even more so patients who have undergone kidney transplantation.
Kidney injury is also a manifestation of the problem during this pandemic.(¥

Patients receiving hemodialysis for end-stage renal disease are at greater risk of COVID-19 infection than the
rest of the normal population. Most of these patients are elderly and have associated comorbidities, as well as
some degree of immunocompetence, which may be associated with poorer survival outcomes. "

Therapeutic measures in managing this condition can impact normal kidney function in the context of a
patient with acute and/or chronic kidney injury, so certain aspects should be considered when formulating
any of the possible treatments. Indicators such as glomerular filtration rate (GFR), stage of chronic kidney
disease, and the need for dialysis therapy are necessary for drug prescription in patients with kidney disease
and COVID-19 infection. &1

In patients with chronic kidney disease on hemodialysis with COVID-19, no differences in symptoms were
observed between sexes, and lymphopenia and elevated inflammatory markers were present at the time of
diagnosis, mainly in symptomatic patients.

These findings show that SARS-CoV-2 can cause severe damage to healthy and previously affected kidneys,
which may be at greater risk of infection due to the neoexpression of viral receptors.?"

COVID-19 disease continues to represent an immense clinical challenge, no longer considered a respiratory
disease but rather a multisystemic condition with widespread involvement of different organs and systems,
including the renal tissue. Current evidence indicates that SARS-CoV-2 can invade mainly proximal tubule cells
and podocytes through the ACE-2 receptor. Viral infection could cause kidney injury through a direct cytopathic
effect and immune response-mediated damage, which warrants further research and study to understand
better this area’s impact and, consequently, the most appropriate measures to consider in its identification and
management.®

Nephrologists worldwide face the challenge of addressing the complications of COVID-19 in an already
fragile population. The combination of targeted viral, extracorporeal, and immunosuppressive treatments is
essential in managing kidney disease and COVID-19 patients. Still, due to the complexity of their condition,
diverse expertise is required.®)

CONCLUSIONS

Within the systemic involvement caused by COVID-19, the kidney plays a significant role in its pathophysiology
and as a target organ. Kidney disease is itself a risk factor for morbidity and mortality, and acute kidney failure
worsens the prognosis; hence, it is necessary to delve deeper into these issues every day to develop innovative
diagnostic and therapeutic strategies.
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