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ARS-CoV-2 is the technical name of the 
coronavirus responsible for the COVID
pandemic that has been devastating to all 

nations of the world. It is a disease caused by 
respiratory infection, but with adverse effects on all 
organs of the body's economy. Because the SARS
CoV-2 virus uses angiotensin II converting enzyme 
receptors to enter human cells, the kidneys have also 
become target organs for viral infection. 
investigations have confirmed the direct entry of the 
coronavirus into podocytes, proximal tubule cells, and 
glomerular endothelial cells, causing extensive 
structural damage and collapsing glomerulopathy; the 
data have been corroborated by renal biopsies. 
the coronavirus is in the cytosol of the infected cell, it 
begins the translation and synthesis of its RNA. 
genomic replication and vibrio assembly have been 
shown to occur in the vesicles of the endoplasmic 
reticulum and the Golgi complex. 4 
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Acute kidney injury in COVID-19 patients. 
Experience of an Infectious Diseases Hospital in 
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The exaggerated systemic inflammatory response and 
cytokine storm are two important mechanisms of 
pulmonary, renal, and systemic pathophysiology. In 
addition, the unregulate
hypercoagulability with microthrombosis, vasodilation 
with hypotension and hypovolemia as manifestations 
of hemodynamic instability, and maladaptation of the 
renin-angiotensin II system and its converting enzyme 
have been implicated in a
glomerular disease. associated with COVID
Other factors that may contribute are regional 
inflammation with renal compartment syndrome, 
nephrotoxicity from drugs included in management 
(antibiotics, antiviral agents), rhabd
endothelitis, and acute interstitial nephritis.

COVID-19 disease is known to increase the 
risk of acute kidney injury (AKI) and mortality. 
evidence has been documented in subjects with intact 
renal function, 6 in patients with chronic kidn
 

Background: Acute kidney injury (AKI) associated with COVID
frequent complication that increases the severity of the viral infection and the 
possibility of death of the patients. 
Objective: To determine the incidence, clinical course, and outcome of AKI 
in patients with COVID-19 disease during their stay in
Unit (ICU). 
Material and methods: Retrospective cross-sectional study in a cohort of 141 
COVID-19 patients from the ICU of a High Specialty Medical Unit 
(Infectious Diseases Hospital) during 2020 and 2021. The incidence
was studied (K-DIGO criteria, 2012), clinical course, need for hemodialysis 
and mortality. Data were analyzed with descriptive statistics and inferential 
tatistics (chi-square, paired Student's t-test). The 

significant. The statistical program SPSS version 20 for Windows was used.
Results: The mean baseline creatinine of the 141 patients increased during 
their stay in the ICU (p=0.015). The frequency of AKI was 48.22% 
(n=68/141). The patients with AKI had higher concentrations on admission 

=0.002) and during their stay (p=0.007). Regarding the total, only 44.68% 
of the patients (n=63/141) received hemodialysis, but it represented the 
majority of the cases with AKI (92.64%, n=63/68). 
on hemodialysis was 79.36% (n=50/63), it was higher than general mortality 
57.44% (n=81/141), the proportion was 1.62. 
Conclusion: AKI related to COVID-19 disease has a high incidence
requirement of hemodialysis in almost all cases and a high percentage of 
mortality. 

Keywords: Acute kidney injury related to COVID
COVID-19 pandemic; SARS-CoV2 virus infection; Hemodialysis; Critical 
care in infectious diseases. 
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The exaggerated systemic inflammatory response and 
cytokine storm are two important mechanisms of 
pulmonary, renal, and systemic pathophysiology. In 
addition, the unregulated immune response, 
hypercoagulability with microthrombosis, vasodilation 
with hypotension and hypovolemia as manifestations 
of hemodynamic instability, and maladaptation of the 

angiotensin II system and its converting enzyme 
have been implicated in acute tubular injury and 
glomerular disease. associated with COVID-19. 1,2,5 
Other factors that may contribute are regional 
inflammation with renal compartment syndrome, 
nephrotoxicity from drugs included in management 
(antibiotics, antiviral agents), rhabdomyolysis, 
endothelitis, and acute interstitial nephritis. 

19 disease is known to increase the 
risk of acute kidney injury (AKI) and mortality. 6 The 
evidence has been documented in subjects with intact 

in patients with chronic kidney  
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Figure 1. Incidence of acute kidney injury (AKI) in 141 patients 
with COVID-19 disease in the Intensive Care Unit.

 
disease 7 (CKD, creatinine clearance <60 ml/min/1.73 
m2 body surface area), in patients with chronic dialysis 
8 and hemodialysis, 9 in kidney transplant recipients
and in solid organ transplant recipients.

AKI associated with COVID-
in patients of both genders in the pediatric population, 
12 adolescents, 13 adults, 14 and older adults. 
members of open communities, 16 hospitalized patients 
17 and critically ill patients in the Intensive Care Unit 
(ICU) 18 the most serious forms of pulmonary and 
renal complications have also been shown. After more 
than three years of the COVID-19 pandemic, the risk 
factors for AKI, the facilitating mechanisms for its 
evolution towards the chronic state, and the modalities 
of renal sequelae have already been identified. 
Because the pandemic has not ended, more reports are 
needed on the characteristics of AKI and its short
long-term renal effect in patients living in different 
geographical areas to improve their care, establish 
management guidelines, limit the consequences of 
kidney disease and mortality. 2 

 
Objective 
 
 To determine the incidence, clinical course, 
and outcome of AKI in patients with COVID
disease during their stay in the ICU 
Diseases Hospital in Mexico City. 
 
Methods 

 
A cross-sectional, retrospective study was 

carried out in patients with COVID
admitted to the ICU of the Infectious Diseases 
Hospital, "La Raza" National Medical Center of the 
Mexican Institute of Social Security, 
during the years 2020 and 2021. Patients with 
diagnosis of COVID-19 disease by positive nasal PCR 
test of any gender, age, morbidities, reasons for 
admission to the ICU and complications
included. Cases with incomplete, lost or non

51.78%
n=73

48.22%
n=68

Without  AKI With AKI
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nt recipients. 11 

-19 has occurred 
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hospitalized patients 
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renal complications have also been shown. After more 
19 pandemic, the risk 

factors for AKI, the facilitating mechanisms for its 
evolution towards the chronic state, and the modalities 

ve already been identified. 19,20 
Because the pandemic has not ended, more reports are 
needed on the characteristics of AKI and its short- and 

term renal effect in patients living in different 
geographical areas to improve their care, establish 

ment guidelines, limit the consequences of 

, clinical course, 
and outcome of AKI in patients with COVID-19 

 of an Infectious 

sectional, retrospective study was 
in patients with COVID-19 disease 

admitted to the ICU of the Infectious Diseases 
Hospital, "La Raza" National Medical Center of the 
Mexican Institute of Social Security, Mexico City 
during the years 2020 and 2021. Patients with 

19 disease by positive nasal PCR 
test of any gender, age, morbidities, reasons for 
admission to the ICU and complications were 

. Cases with incomplete, lost or non-existent 

files were excluded. It was not necessary to calculate 
the sample size because they were cases selected for 
convenience in a previously established period of time.
First, the registry of all patients admitted to the ICU 
was consulted to find out the numb
during the years 2020 and 2021 and then all the 
records were consulted to identify the cases diagnosed 
with the COVID-19 disease by
and thus be able to know its frequency. The files of the 
patients with the COVID-19
identify if they had AKI, either when they were 
admitted to the ICU or if they developed it at some 
point during their stay. 

The records were consulted to document the 
general data of all the patients who met the selection
criteria (with or without AKI)
age, weight, height, body mass index (BMI; weight in 
K / height 2 in m), morbidities, clinical laboratory 
studies, the score of the SOFA scale (acronym in 
english for Sepsis related Organ Failure Assessment, i
a scale that assesses organ dysfunction), the score of 
the APACHE II scale (acronym in e
Physiology And Chronic Health Evaluation II, is a 
classification system of the
mortality.  

For research purposes, the incide
with AKI, clinical course, and outcome (recovery, 
hemodialysis, mortality during hemodialysis) were 
studied. For the diagnosis of AKI, the 
recommendations of the KDIGO Clinical Practice 
Guideline (acronym in English for Kidney Disease: 
Improving Global Outcomes) that the working group 
for AKI published in 2012 were used. 
replacement therapy with hemodialysis was carrie
with a Prismaflex ™ equipment
PA9447 100-240V~50/60 Hz 500
manufactured by Gambro Lundia AB
Magistratsvãgen 16, SE- 220 10 Lund, Sweden) using 
in all cases the modality of continuous venovenous 
hemodiafiltration (CVVHFD) with set ST150. The 
calculation of all sessions was performed according to 
the patient's weight, the fluid resuscit
fluid balance. The heparin infusion was calculated 
according to the clotting times and the platelet count.
All the data of patients with COVID
were complicated by AKI were compared with those 
of patients who did not present 

Finally, the incidence of AKI was compared 
with that of previously published Mexican research. 
The research was authorized by the Health Research 
Committee and the Health Ethics Committee of the 
host hospital. The written informed consent of the 
patients or their relatives was not considered necessary 
because it was a retrospective observational study 
whose data were contained in the files and because the 
patients had been definitively discharged from the 
hospital or had already died.

51.78%
n=73

With AKI
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files were excluded. It was not necessary to calculate 
the sample size because they were cases selected for 
convenience in a previously established period of time. 
First, the registry of all patients admitted to the ICU 
was consulted to find out the number of admissions 
during the years 2020 and 2021 and then all the 
records were consulted to identify the cases diagnosed 

19 disease by positive nasal PCR test 
and thus be able to know its frequency. The files of the 

19 disease were reviewed to 
identify if they had AKI, either when they were 
admitted to the ICU or if they developed it at some 

The records were consulted to document the 
general data of all the patients who met the selection 

a (with or without AKI) which included gender, 
age, weight, height, body mass index (BMI; weight in 

in m), morbidities, clinical laboratory 
of the SOFA scale (acronym in 

nglish for Sepsis related Organ Failure Assessment, is 
a scale that assesses organ dysfunction), the score of 

HE II scale (acronym in english of Acute 
Physiology And Chronic Health Evaluation II, is a 

the severity of diseases) and 

or research purposes, the incidence of cases 
with AKI, clinical course, and outcome (recovery, 
hemodialysis, mortality during hemodialysis) were 
studied. For the diagnosis of AKI, the 
recommendations of the KDIGO Clinical Practice 
Guideline (acronym in English for Kidney Disease: 

ng Global Outcomes) that the working group 
for AKI published in 2012 were used. 21 Renal 
replacement therapy with hemodialysis was carried out 
with a Prismaflex ™ equipment (P/N 114489 SN. 

240V~50/60 Hz 500-600W) 
anufactured by Gambro Lundia AB (Box 10101 

220 10 Lund, Sweden) using 
in all cases the modality of continuous venovenous 
hemodiafiltration (CVVHFD) with set ST150. The 
calculation of all sessions was performed according to 
the patient's weight, the fluid resuscitation phase, and 
fluid balance. The heparin infusion was calculated 
according to the clotting times and the platelet count. 
All the data of patients with COVID-19 disease who 
were complicated by AKI were compared with those 
of patients who did not present it. 

Finally, the incidence of AKI was compared 
with that of previously published Mexican research. 
The research was authorized by the Health Research 
Committee and the Health Ethics Committee of the 
host hospital. The written informed consent of the 

ts or their relatives was not considered necessary 
because it was a retrospective observational study 
whose data were contained in the files and because the 
patients had been definitively discharged from the 
hospital or had already died.  
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Table 1. General data 

 
Statistic analysis 
 

Data were analyzed using descriptive statistics 
(mean, standard deviation, median, range) and 
inferential statistics to identify significant differences 
using the chi-square test for qualitative variables and 
paired Student's t-test for quantitative var
value p < 0.05 was taken as significant. The statistical 
program SPSS version 20 for Windows was used.
 
Results 
 

During the study period a total of 308 patients 
were admitted to the ICU. 143 cases were identified 
with COVID-19 disease confirmed by immunological 
tests (nasal PCR) with respiratory and multisystem 
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Data were analyzed using descriptive statistics 
(mean, standard deviation, median, range) and 
inferential statistics to identify significant differences 

litative variables and 
for quantitative variables. The 

< 0.05 was taken as significant. The statistical 
program SPSS version 20 for Windows was used. 

During the study period a total of 308 patients 
were admitted to the ICU. 143 cases were identified 

by immunological 
tests (nasal PCR) with respiratory and multisystem  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
compromise that required intensive care, which 
represented an incidence of 46.42%. Two cases were 
excluded for the study because their file was not 
available. Thus, the research was carrie
patients who met the selection criteria (63.12%, 89 
men; 36.88%, 52 women). 

The incidence of cases with AKI was 48.22% 
(n=68/141); 31.92% men (n=45) and 16.31% women 
(n=23). Figure 1 The gender ratio was 1.95 in favor of 
men. 
 
Results 
 

Table 1 shows the general data of all the 
patients and the groups with and without AKI. As can 
be seen, weight, height and BMI were similar. A non
significant difference was identified in the age of the 
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Table 2. Data from clinical laboratory findings.

 
patients (p=0.067). A greater number of COVID
patients with AKI required mechanical ventilation, the 
relative frequency was 1.3 compared to subjects 
without AKI, but the duration of its use was similar 
(p=0.656). Regarding the assessment of organic 
dysfunction using the SOFA scale
results were found (9 points vs 8 points, 
the data showed differences when the severity of the 
COVID-19 disease was assessed with the APACHE II 
scale score (21 points vs. 16 points, p=0.008). General
mortality, was 57.44% (n=81/141), more frequently in 
the group of patients with AKI (36.87%, n=52 vs 
20.57%, n=29), the proportion was 1.55. 

The clinical laboratory data of all the patients 
and of the groups with and without AKI are shown in 
Table 2. Significant differences were found in
amount of leukocytes (p=0.003) and in the blood
concentrations of albumin (p=0.012), 
(p=0.016), D-dimer (p=0.009) and lactic 
dehydrogenase enzyme (p=0.023), all in favor of 
patients with AKI. The platelet count was different, 
but without reaching a significant difference 
(p=0.079). The rest of the results were similar between 
both groups.  

The most frequent morbidities were obesity 
46.09% (n=65), dyslipidemia 37.58% (n=53), chronic 
hypertension 29.78% (n=42) and type 2 diabetes 
mellitus 24.11% (n=34). Chronic obstructive 
pulmonary disease (COPD), chronic kidney disease 
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Data from clinical laboratory findings. 

=0.067). A greater number of COVID-19 
patients with AKI required mechanical ventilation, the 
relative frequency was 1.3 compared to subjects 

duration of its use was similar 
=0.656). Regarding the assessment of organic 

dysfunction using the SOFA scale score, similar 
results were found (9 points vs 8 points, p=0.123), but 
the data showed differences when the severity of the 

ith the APACHE II 
=0.008). General 

more frequently in 
the group of patients with AKI (36.87%, n=52 vs 
20.57%, n=29), the proportion was 1.55.  

The clinical laboratory data of all the patients 
and of the groups with and without AKI are shown in 

. Significant differences were found in the 
=0.003) and in the blood 

=0.012), procalcitonin 
=0.009) and lactic 

=0.023), all in favor of 
patients with AKI. The platelet count was different, 

reaching a significant difference 
=0.079). The rest of the results were similar between 

The most frequent morbidities were obesity 
9% (n=65), dyslipidemia 37.58% (n=53), chronic 

hypertension 29.78% (n=42) and type 2 diabetes 
mellitus 24.11% (n=34). Chronic obstructive 
pulmonary disease (COPD), chronic kidney disease  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CKD: creatinine clearance <60 mL/min/1.73 m
surface), ischemic heart disease, cancer, and human 
immunodeficiency virus (HIV) seropositivity were 
morbidities. with a low percentage. The data clearly 
showed that 3.54% (n=5) were ca
without dialysis when they acquired COVID
disease. Table 3. 

The mean serum creatinine concentration of 
the 141 patients increased significantly during their 
ICU stay (admission 1.09±1.13 vs peak ICU value 
2.15±2.29, p=0.015). Table 4
concentration on admission was compared by groups, 
it was found that the patients who developed AKI in 
the ICU already had higher serum concentrations than 
the group of cases without AKI (
significant difference was also found when the means 
of the maximum serum creatinine value during their 
stay in the ICU were compared (

Not all patients with AKI underwent 
hemodialysis. It was identified that only 44.68% of the 
patients (n=63/141) received renal function 
replacement therapy with hemodialysis with the 
following distribution: 41.14% (n=58) practiced in 
subjects without CKD before the COVID
and 3.54% (n=5) in patients with CKD without 
dialysis who required it when they acq
COVID-19 disease. The mortality of the patients with 
hemodialysis was 79.36% (n=50/63), it was higher 
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Table 3. Frequency and distribution of morbidities.
 
than the general mortality 57.44% (n=81/141), the 
proportion was 1.62. Table 5  
 
Discussion 
 

The AKI associated with the COVID
disease is a complication that increases the severity of 
the viral infection and the possibility of death of the 
patients, especially in subjects receiving intensive 
care. 1 The issue is relevant because the pandemic is 
not over yet. In this research, the incidence, clinical 
course, and outcome of AKI in 141 patients with 
COVID-19 disease were studied during their stay in 
the ICU of an Infectious Diseases Hospital, Mexico 
City. The data corresponds to the years 2020 and 2021 
in which the first and second waves of the catastrophic 
COVID-19 viral pandemic that affected all
the world occurred. The incidence of AKI was 48.22% 
and the gender ratio was 1.95 in favor of men. 
Unlike other reports, no difference was identified in 
the age, weight, height and BMI of the patients with 
and without AKI. 1,2,14-17 

The cases with AKI required mechanical 
ventilation in 46.10% with a relative frequency of 1.3 
compared to the subjects without AKI, but the time of 
its use was similar (p=0.656). Table 1
mechanical ventilation in patients with AKI 46.10% 
was located in the percentage of previous reports: 
Hirsch et al 22 53.2%, Chan et al 23 44% and Costa
24 71.9%. 
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nd the gender ratio was 1.95 in favor of men. Figure 1 
Unlike other reports, no difference was identified in 
the age, weight, height and BMI of the patients with 

The cases with AKI required mechanical 
relative frequency of 1.3 

compared to the subjects without AKI, but the time of 
Table 1 The need for 

mechanical ventilation in patients with AKI 46.10% 
was located in the percentage of previous reports: 

44% and Costa et al 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
With the SOFA scale

were found in patients with and without AKI 
(p=0.123), unlike Algahtani et al 
scores in patients with AKI. The data showed 
differences when the sev
disease was assessed with the APACHE II scale score
(p=0.008), the data from this organic evaluation with a 
high score were consistent with the general mortality 
of 57.44%, which was more frequent in the group of 
patients with AKI versus patients without AKI, the 
proportion was 1.55. Table 1

Similar to other investigations, significant 
differences were found in the number of leukocytes 
(p=0.003), albumin (p
(p=0.016), D-dimer (p=0.009) and the enzyme lactic 
dehydrogenase (p=0.023). Table 2
been reported as biomarkers related to the 
uncontrolled systemic inflammatory response and an 
adverse prognosis in critically ill patients from 
COVID-19. 4,5 Ferritin and C
similar, Bashir et al 26

concentrations of both compounds in their patients 
with AKI and a significant positive correlation with 
the severity of the COVID-19 disease. Gameiro et al 
found that the low hemoglobin level was an 
independent factor of mor
showed similar hemoglobin concentrations (
The most frequent morbidities identified in this 
investigation are the fundamental components of 
chronic metabolic syndrome (obesity, dyslipidemia, 
chronic hypertension, type 2 d
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With the SOFA scale score, similar results 
were found in patients with and without AKI 

=0.123), unlike Algahtani et al 25 who found higher 
scores in patients with AKI. The data showed 
differences when the severity of the COVID-19 

ith the APACHE II scale score 
=0.008), the data from this organic evaluation with a 

high score were consistent with the general mortality 
of 57.44%, which was more frequent in the group of 

sus patients without AKI, the 
Table 1 

Similar to other investigations, significant 
differences were found in the number of leukocytes 

=0.003), albumin (p=0.012), procalcitonin 
=0.009) and the enzyme lactic 

Table 2 All of them have 
been reported as biomarkers related to the 
uncontrolled systemic inflammatory response and an 
adverse prognosis in critically ill patients from 

Ferritin and C-reactive protein were 
26 found elevated serum 

concentrations of both compounds in their patients 
with AKI and a significant positive correlation with 

19 disease. Gameiro et al 16 
found that the low hemoglobin level was an 
independent factor of mortality, the research data 

hemoglobin concentrations (p=0.911). 
The most frequent morbidities identified in this 
investigation are the fundamental components of 
chronic metabolic syndrome (obesity, dyslipidemia, 
chronic hypertension, type 2 diabetes mellitus). 1 All  
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have been documented as independent factors that 
increase the severity of COVID-19 disease and 
mortality. 2,25 The frequency of COPD, ischemic heart 
disease and cancer was irrelevant. The data clearly 
showed that 3.54% of the cases were CKD carriers 
without dialysis when they acquired the COVID
disease and that they required hemodialysis due to the 
effects of the viral disease, a situation already reported 
in the literature. 5,7-9 Table 3 

AKI associated with COVID
ICU patients has been studied internationally taking 
into account changes in serum creatinine concentration 
using the K-DIGO classification published in 2012. 
Some investigations have dispensed with uresis hourly 
proteinuria as evaluation parameters once
treated with patients affected in the most aggressive 
and tumultuous stages of the pandemic that exceeded 
the human resources for their care. 27 The drawbacks of 
serum creatinine and urine output can modify the 
results when studying AKI in critically ill patients. 
The AKIN and KDIGO classification criteria detect 
more patients with AKI compared with the RIFLE 
criteria. 27 Urinary output and proteinuria were not 
included in this investigation. The patients' AKI was 
studied using the K-DIGO criteria, following the 
recommendation of the consensus established by the 
ADQI working group (acronym in English for the 
Acute Disease Quality Initiative) published in 
December 2020. 6 A significant difference was found 
in the mean serum creatinine concentrati
admission versus the highest value during their ICU 
stay when data from all patients were analyzed 
(p=0.015). The difference was more notable in the 
group of subjects with AKI (p=0.011), but not in the 
patients without AKI (p=0.806). The inter
comparison also showed the differences. 
findings are similar to data reported in 2020 by 
 
 

Table 4. Measurements of the serum creatinine concentration in the Intensive Care Unit
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et al 22 who studied AKI in 1993 hospitalized patients 
with COVID-19 from 13 academic and community
hospitals of New York City
serum creatinine was 1.23 
with a peak at the hospital of 2.23 mg/dL (limits
to 4.12). 

It has been reported that ICU patients with 
AKI who require hemodialysis have a poorer 
prognosis with mortality exceeding 75%
Hemodialysis was performed in 44.68% of patients, 
the vast majority did not have p
incidence included five cases with CKD without 
dialysis that required it due to the effect of the 
COVID-19 disease. Table 5
patients with hemodialysis was higher than the general 
mortality (79.36% vs 57.44%), the proportion was 
1.62. Table 5 This relative frequency translates into 
greater chances of death when COVID
complicated by AKI in patients receiving 
hemodialysis. The results contrast with data from other 
investigations. Silver et al 
systematic review and meta
of AKI and renal replacement therapy with 
hemodialysis among patients admitted to hospital with 
COVID-19. They reviewed 2,711 publications of 
which they finally included 53 investigations and 1 
work in the press for their analysis, which represented 
the data of 30,657 hospitalized patients with COVID
19. The prevalence of AKI among ICU patients was 
46% and 19% among hemodialysis patients. Passoni et 
al. 28 carried out a systematic review and meta
of the occurrence of AKI in adult patients hospitalized 
with COVID-19 in 2022, taking into account 28 
international investigations. The estimated global 
incidence of AKI in the hospital was 9.2% and in the 
ICU 32.6%, respectively. The estimated incidence of 
patients   requiring   hemodialysis 
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in 1993 hospitalized patients 
19 from 13 academic and community 

New York City. They found that baseline 
 mg/dL (limits 0.91 to 1.8) 

he hospital of 2.23 mg/dL (limits 1.40 

It has been reported that ICU patients with 
AKI who require hemodialysis have a poorer 
prognosis with mortality exceeding 75%. 2 

dialysis was performed in 44.68% of patients, 
the vast majority did not have previous CKD, the 

included five cases with CKD without 
dialysis that required it due to the effect of the 

Table 5 The mortality of the 
modialysis was higher than the general 

mortality (79.36% vs 57.44%), the proportion was 
This relative frequency translates into 

greater chances of death when COVID-19 disease is 
complicated by AKI in patients receiving 

ts contrast with data from other 
investigations. Silver et al 17 published in 2020 a 
systematic review and meta-analysis of the prevalence 
of AKI and renal replacement therapy with 
hemodialysis among patients admitted to hospital with 

ed 2,711 publications of 
which they finally included 53 investigations and 1 
work in the press for their analysis, which represented 
the data of 30,657 hospitalized patients with COVID-
19. The prevalence of AKI among ICU patients was 

dialysis patients. Passoni et 
carried out a systematic review and meta-analysis 

of the occurrence of AKI in adult patients hospitalized 
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international investigations. The estimated global 
in the hospital was 9.2% and in the 

ICU 32.6%, respectively. The estimated incidence of 
hemodialysis   was   3.2% and the  
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Table 5. Hemodialysis data in 141 patients with acute kidney 
injury associated with COVI D-19. 

 
estimated mortality due to AKI was 50.4%. 

Continuous renal replacement therapy is the 
standard of care for critically ill patients.
the COVID-19 disease is devastating and the need has 
arisen to change the usual scheme of hemodialysis for 
another(s) that meets the new requirements of the 
patients. Ramírez-Sandoval 29 et al reported in 202
the results of prolonged intermittent renal replacement 
therapy (PIRRT) in patients with severe AKI
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Hemodialysis data in 141 patients with acute kidney 

estimated mortality due to AKI was 50.4%.  
Continuous renal replacement therapy is the 

ill patients. The effect of 
19 disease is devastating and the need has 

arisen to change the usual scheme of hemodialysis for 
w requirements of the 
et al reported in 2021 

olonged intermittent renal replacement 
atients with severe AKI in  

patients with COVID-19 and acute respiratory distress 
syndrome (ARDS). The authors 
AKI (60.7%) in 224 patients admitted to 
Among them, 21 cases (15%) underwent 
sessions) by AKI stage 3. The authors concluded that 
PIRRT may represent an acceptable alternative to 
renal replacement therapy in patients with severe AKI 
during the COVID-19 pandemic
investigation the patients were submitted to continuous 
hemodialysis (CVVHFD), PIRRT was not considered.
The data on the incidence
outcome of AKI may vary due to the effect of the 
temporality of the COVID
occurred in waves, and the c
population, such as the gender and age of the patients, 
their morbidities, ethnicity and geographic area, for 
example. Therefore, the comparison of the findings 
and conclusions of local, regional or national 
investigations have limitations that have not allowed 
their generalization. The recommendation has been to 
generate studies of populations with similar 
characteristics that provide useful data for its 
application, at least in the specific geographic region. 
Taking this consideration into account, the results of 
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19 and acute respiratory distress 
The authors identified 136 cases of 

7%) in 224 patients admitted to the ICU. 
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PIRRT may represent an acceptable alternative to 

apy in patients with severe AKI 
19 pandemic. In the present 

ients were submitted to continuous 
PIRRT was not considered. 

The data on the incidence, clinical course, and 
outcome of AKI may vary due to the effect of the 
temporality of the COVID-19 disease, which has 
occurred in waves, and the characteristics of the 
population, such as the gender and age of the patients, 
their morbidities, ethnicity and geographic area, for 
example. Therefore, the comparison of the findings 
and conclusions of local, regional or national 

tions that have not allowed 
their generalization. The recommendation has been to 
generate studies of populations with similar 
characteristics that provide useful data for its 
application, at least in the specific geographic region. 
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the present investigation were compared with two 
previous reports of patients residing in Mexico City 
who also acquired the COVID-19 disease in the years 
2020 and 2021. 30,31 Table 6 

Casas-Aparicio et al 30 studied 99 cases f
the ICU of the National Institute of Respiratory 
Diseases (Level III), the serum creatinine 
concentration varied from 1.62 to 2.5 mg/dL and the 
incidence of AKI was 58.6%, the report did not 
include the hemodialysis data. Mean ICU stay was 12 
days and overall mortality 44.4%. Díaz
studied 25 patients in the ICU of a 
(Level III), serum creatinine concentrations were 
lower (admission 1.44±0.83, maximum value in the 
ICU 1.02±0.75 mg/dL). The incidence of AKI, 
hemodialysis data, and ICU stay were not reported, 
and overall mortality was 40%. The data of the present 
investigation corresponded to 141 patients of
of an Infectious Disease Hospital (Level III)
incidence of AKI was 48.22% with higher serum 
creatinine concentrations (admission 1.38±1.54, 
maximum value in the ICU 3.60±2.57
Hemodialysis (CVVHFD) was practiced in 44.68% for 
3.88±1.63 days with mortality during 
79.36%. ICU stay was 12.20±7.09 days (limits
31) and overall mortality 57.44%. Table 6
seen, despite the fact that they were retrospective 
cohorts from the same years, of patients from 
city and managed in a Level III ICU, the results are 
not similar. The disparity of research from other 
regions and nations of the world have the same 
problem. In this context, AKI associated with the 
COVID-19 pandemic represents an additional 
challenge for experts in the field. 32 

The analysis of the data from this 
retrospective cohort has been sufficient to determine 
the incidence, clinical course, and outcome of AKI in 
patients with COVID-19 disease during their stay in 
the ICU. The contribution of data is the main strength 
of this research. The data is relevant mainly because 
the COVID-19 pandemic is not over. Its weakness
lie in its design because it was a retrospective cohort 
with data and conclusions that can only be applied to 
groups of patients with similar population 
characteristics in a given geographic region.
 
Conclusions 
 

AKI related to COVID-19 disease has a high 
incidence with the requirement of hemodialysis in 
almost all cases and a high percentage of mortality.
The COVID-19 pandemic is not over and AKI
unresolved complication. The efforts of the working 
groups should be directed at prevention, early 
detection, multidisciplinary management and the 
limitation of sequelae. 
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