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Chronic  Kidney Disease is one of the leading causes of Non-
communicable Diseases mortality [1, c.16]. An equally significant problem is
Acute Kidney Injury (AKI) and, according to the WHO, about 4 million
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people die from this pathology a year [1, p. 16]. At the same time, infectious
diseases increase the risk of nephrological pathology both in patients with
already developed diseases and in previously healthy patients [1, p. 17].
Currently, the most widespread infectious disease affecting all age groups of
the population is COVID-19. This disease, which initially manifests as an
acute respiratory disease with interstitial and alveolar pneumonia, further
affects various organs and systems with the involvement of receptors ACE2
[2, p. 67]. The kidneys also are the target organs. Kidney diseases, both as an
independent disease and as a concomitant complication in diabetes mellitus,
cardiovascular disease and other diseases, also leads to an increased risk
of severe COVID-19 [3, p. 34; 4, p. 17; 5, p. 93]. Therefore, an under-
standing of the processes of the pathogenesis of kidney injury in patients with
COVID-19 is necessary to provide adequate treatment.

The purpose of this keynote is to highlight the pathogenesis of acute
kidney injury in patients with COVID-19.

Materials and methods. Searches were performed in the PubMed,
Cochrane Library and Google Scholar databases for the keywords 'kidney
dysfunctions + COVID-19', 'acute kidney injury + COVID-19' 'hemodialysis +
COVID-19.

Results. A study of the epidemiology of acute kidney injury (AKI) due to
infection with SARS and MERS-CoV coronaviruses showed that this
pathology was observed in 5-15% of patients and was fatal in 60-90% of them.
Based on these, researchers expected to see a similar prevalence in patients
with COVID-19. Although the first publications demonstrated the presence of
AKI in 3-9% of patients with COVID-19 [2, p. 63], later it was determined
that this pathology is more common. Thus, a study [6, p. 18] (n = 193) showed
that already on the first day of hospitalization, a significant proportion of
patients had signs of renal dysfunction, including 59% with proteinuria, 44%
with hematuria, 14% with an increased level of urea nitrogen in the blood and
10% with elevated serum creatinine levels. According to another survey
(n = 710) [7, p. 30] 43.9% of hospitalized patients with COVID-19 had
proteinuria and hematuria. Elevated serum creatinine and urea levels were
found in 14.4% and 13.1% of patients, respectively. Kaplan-Meier analysis
demonstrated that patients with kidney disease had a significantly higher risk
for in-hospital death. Coagulation pathway abnormalities, including prolonged
activated partial thromboplastin time and higher D-dimer, were more common
in patients with elevated baseline serum creatinine. During hospitalization,
AKI occurred in 5.1% of patients. The incidence of AKI was significantly
higher in patients with elevated baseline serum creatinine (11.9%) than in
patients with normal baseline values (4.0%). According also to study [8, p. 37]
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kidney injury is common in coronavirus disease 2019, and it is associated with
poor clinical outcomes.

The assumed mechanisms of AKI (Fig. 1) include both nonspecific
mechanisms and specific for COVID (direct cellular damage as a result of
viral penetration through the receptor ACE2 which is highly expressed in the
kidney, imbalance of the renin-aldosterone-angiotensin system, the action of
cytokines and thrombotic events) [4, p. 19; 7, p. 34; 9, p. 36; 10, p. 9].
Nonspecific mechanisms include hemodynamic changes, right ventricular
failure, high levels of positive end-expiratory pressure in patients requiring
mechanical ventilation, hypovolemia, nephrotoxic drugs, and sepsis.
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Fig. 1. Mechanisms of acute kidney
injury during severe COVID-19 [9, C.43]

Dwell on the specific AKI mechanisms [10, p. 8-9]. There is direct
infectious damage to tubular epithelial cells and podocytes with severe acute
damage to the tubules by erythrocyte aggregation in severe COVID-19
[10, p. 8-9]. Direct kidney injury is observed in cytokine release syndrome, in
the use of techniques such as ECMO invasive mechanical ventilation and/or
CKRT, and hemophagocytic syndrome. Renal medullary hypoxia, compart-
ment syndrome, tubular toxicity, type 1 cardiorenal syndrome develops
due to damage to other organs in COVID-19. For example, cardiomyo-
pathy/myocarditis, alveolar involvement, high peak airway pressure, intra-
abdominal hypertension, muscle fiber damage. Systemic effects of AKI
include endothelial dysfunction, hypertension, hypervolemia, and damaged
muscle fibers.
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Management of patients with AKI in COVID-19 includes general and
supportive care, and, if necessary, renal replacement therapy (hemodialysis
and peritoneal dialysis) [11, ¢.25-26]. If signs of AKI are detected, patients are
recommended early hospitalization in intensive care units of the specialized
hospitals. Supportive care, such as bed rest, nutritional and fluid support and
maintenance of blood pressure and oxygenation, are important measures, as
with all COVID-19 patients. Other measures include preventing and treating
complications by providing organ support, maintaining hemodynamic stability
and preventing secondary infection.

Conclusions. Therefore, about a third of patients with severe COVID-19
are at risk of developing acute kidney injury. The reasons for this are both
the coronavirus SARS-CoV-2 and other specific and non-specific factors.
Treatment of patients with acute kidney injury is carried out in intensive units
taking into account all the identified pathologies.
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2. Anenp, Ykpauna

OcTpora NpPOTHBOPEUMIA MEXKIYy KAueCTBEHHBIMH W3MEHEHUSIMH B
MEIUIIMHE W YCTAHOBHBIIMMHUCS B OOINECTBE MOPAJbHBIMUA ILICHHOCTSMH
mpuBesia K (GOpMUPOBAHHIO KOMIUICKCA HEOJHO3HAYHBIX B ITHYECKOM OTHO-
meHun mpodieM [1]. DToT mporecc B 00NacTH 3apaBOOXpAaHEHUs 00Y-
CJIOBJIGH PSIOM MPHUYHH, KOTOPBIE SIBISIIOTCS CIEACTBUEM CYOBEKTHBHBIX,
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