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ABSTRACT 

Objective: To investigate the association between acute kidney injury (AKI) with patient outcome, among patients with 
COVID-19 and compare its outcome with patients who did not develop AKI. 
Study Design: Comparative cross sectional study. 
Place and Duration of Study: COVID-19 Intensive Treatment Unit, Combined Military Hospital, Lahore Pakistan, from Apr to 
Jul 2020. 
Methodology: We retrospectively reviewed the medical records of individuals with severe pneumonia caused by SARS-CoV-2 
and having acute kidney infections hospitalized at Combined Military Hospital, Lahore. Patients were divided into two 
groups, Group-A (patients who developed acute kidney injury during their stay) and Group-B (patients who did not develop 
acute kidney injury). The outcome was compared in both groups. 
Results: Of the 350 patients studied, 83 developed acute kidney injury (23.7%). Of the 350 patients with AKI, 59(71.08 %) were 
males, and 24(28.9%) were females, with a mean age of 68.3 years. Among acute kidney injury, urea (p=0.001), sodium (p=0.01) 
and potassium (p=0.001) were significantly different as compared to non-AKI patients. Independent predictors of severe AKI 
were chronic kidney disease and higher serum potassium at admission. 
Conclusion: Acute kidney injury and renal replacement therapy are common in critically ill patients presenting with COVID-
19. It is associated with increased severity of illness on admission to ICU, increased mortality and prolonged ICU and hospital 
length of stay. 
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INTRODUCTION 

 Severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2)  was initially identified in December 
2019 and was the cause of the present worldwide pan-
demic and coronavirus disease 2019 (COVID-19).1 The 
pulmonary signs of COVID-19 are the most visible. 
However, acute kidney injury (AKI) is now acknowle-
dged as a public problem of the condition, and it           
is commonly visible at the time of admission to the 
hospital. Though early data from China revealed 
comparatively low rates of renal involvement,2,3 conse-
quent findings from the United States and Europe 
show substantially greater rates of AKI, mostly in the 
critical care setting, with up to 45% of ICU patients 
demanding kidney replacement treatment (KRT).4,5 
Hospitalized patients with COVID-19-associated AKI 
(COVID-19 AKI) had a greater death rate than those 
who do not have renal disease.6 The death rate for pat-
ients admitted to the Intense Care Unit with COVID-19 
AKI needing KRT is particularly high, as it is in other 
cases of AKI in the circumstance of multi-organ failure 

requiring ICU admission. Anecdotal accounts of a 
deficiency of renal recovery in those who stay alive, 
compared to other types of AKI, are particularly conce-
rning.7 Long-term patient consequences, however, are 
still unknown due to longer hospital stays and a 
paucity of recorded follow-up.8 Due to disparities in 
the underlying comorbidities of the populations stud-
ied, as well as significant variation in the practice and 
techniques of AKI diagnosis and reporting, determi-
ning the exact epidemiology of COVID-19 AKI is diffi-
cult. Patients with COVID-19 have an increased risk of 
AKI when they are older, have a history of Hyper-
tension, or have diabetes mellitus.9 Chronic kidney 
disease (CKD) is a well-known risk factor for AKI pati-
ents in hospitals, and in 3,099 critically sick patients 
with COVID-19, it was found to be the most important 
risk factor for AKI needing KRT.10 The study was car-
ried out to  investigate the association between acute 
kidney injury (AKI) with patient outcome, among 
patients with COVID-19 and to compare its outcome 
with patients who did not develop AKI. 

METHODOLOGY 

The cross sectional study was carried out the 
COVID-19 ITC, Department of Medicine, Combined 
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Military Hospital, Lahore Pakistan, from April 2021 to 
July 2021. The sample was calculated using the WHO 
sample size calculator, taking prevalence of AKI of 
28%.11 Ethical approval was obtained from the 
Institutional Review Board (Number 296/2021). 

Inclusion Criteria: Patients of either gender aged 18-95 
years, diagnosed with COVID-19 based on RT-SARS 
CoV-2 PCR were included in the study. 

Exclusion Criteria: Patients with a history of Chronic 
kidney disease, patients on maintenance hemodialysis, 
patients with renal transplant, patients with baseline 
deranged Renal Function tests at the time of admis-
sion, pregnancy and patients who were readmitted for 
AKI were excluded. 

Non-probability consecutive sampling was emp-
loyed. After informed written consent, patients admi-
tted to COVID-19 ITC fulfilling the inclusion criteria 
were included in the study. Patients were divided into 
two groups. Group-A patients who developed Acute 
Kidney injury during their stay and Group-B patients 
who did not develop acute kidney injury. Then, the 
outcome was compared in both groups. History taking 
and the trainee researcher performed a physical exami-
nation. Demographic, clinical and laboratory data was 
obtained from the medical records. Previous comor-
bidities and medications were documented. Labora-
tory data, including renal function tests and chest CT 
findings, was obtained at admission. Serial monitoring 
was done, and patients who developed AKI were mar-
ked as Group-A. Patients who did not develop AKI 
during the COVID-19 stay were marked as Group-B. 
Outcome was compared in both groups regarding 
mortality. Age, gender and co-morbid were also recor-
ded to ascertain their correlation with AKI. KDIGO 
defines  

Data were analyzed using Statistical Package for 
the Social Sciences (SPSS) version 23.00 and MS Excel 
2016 software. Mean±SD was calculated for continuous 
variables. Frequencies and percentages were calculated 
for qualitative variables. Chi-square test was applied to 
explore the inferential statistics. The p-value of 0.05 or 
less was taken as significant. 

RESULTS 

Data from 350 patients with acute kidney injuries 
was collected. The age range of the patients was from 
18-95 years, with a mean age of 68.3±10.6 years. In our 
study, 208(59.4%) were males, while the rest were 
females. Among males, 81 patients had AKI, and 
among females, 52 patients had AKI, as shown in 

Table-I. Among people with diabetes, 43 patients 
developed AKI, and 33 patients did not develop AKI. 
Among Ischemic Heart Disease (IHD), 22 patients 
developed AKI, and 28 patients did not develop AKI, 
with a p-value of 0.347, (Table-II) 

 

Table-I: Comparison of demographics of COVID- 19 patients 
suffering from Acute Kidney Injury and  Non- acute kidney 
injury (n=350) 

Demographic 
Variables 

Acute Kidney 
Injury (n=133) 

Non-Acute Kidney 
Injury(n=217) 

p-
value 

Age Groups 

18–77 Years 105(78.9%) 177(81.6%) 
0.549 

78–95 Years 28(21.1%) 40(18.4%) 

Gender 

Male 81(60.9%) 127(58.5%) 
0.66 

Female 52(39.1%) 90(41.5%) 
 

Table-II: Association of Co-morbids with the development of 
Acute Kidney Injury in COVID-19 (n=350) 

Co-
morbids 

Study Groups 
p-

value 
Acute Kidney 
Injury (n=133) 

Non- Acute Kidney 
Injury (n=217) 

Diabetes Mellitus 

Yes 43(32.3%) 33(15.2%) 
0.001 

No 90(67.7%) 184(84.8%) 

Hypertension 

Yes 20(15.0%) 24(11.1%) 
0.277 

No 113(85.0%) 193(88.9%) 

Ischemic Heart Disease 

Yes 22(16.5%) 28(12.9%) 
0.347 

No 111(83.5%) 189(87.1%) 
 

Patient outcome was measured in terms of 
mortality and compared with the development of AKI. 
Thirty-nine patients who developed AKI were expired, 
as compared to 11 patients who died without having 
any evidence of AKI, with a p-value of 0.001 which is 
significant (Table-III). 

 

Table III: Association of Acute Kidney Injury with Patient 
Outcome (n=350) 

Patient 
Death 

Study Groups 
p-

value 
Acute Kidney 
Injury (n=133) 

Non-Acute Kidney 
Injury (n=217) 

Yes 39(29.3%) 11(5.1%) 
0.001 

No 94(70.7%) 206(94.9%) 
 

DISCUSSION 

Acute kidney injury and renal replacement the-
rapy are common in critically ill patients presenting 
with COVID-19. It is associated with increased severity 
of illness on admission to ICU, increased mortality and 
prolonged ICU and hospital length of stay. 

According to initial data, it was shown that AKI 
and kidney abnormalities appear to be linked with the 
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severity and consequences of coronavirus syndrome 
2019 (COVID-19).12,13 A recent study which used auto-
psy samples from 26 patients who passed away due to 
COVID-19 in China revealed signs of SARS-CoV-2 
invasion into kidney tissue, with major acute tubular 
damage and endothelial destruction, as well as glome-
rular and vascular variations revealing underlying 
diabetic or hypertensive illness.14 

Enormous discrepancies had been detected in the 
occurrence of comorbidities in patients with COVID-19 
and AKI. For example, we found out that Hyper-
tension was present in 45.7% of AKI patients and 
34.08% of non-AKI patients in our population, which 
was higher as compared to other studies.14 In the 
current study, diabetes was present in 43.3% of AKI 
patients and 21.3% of non-AKI patients, which was 
marginally constant with other studies from the United 
States, which reported 41-47% of people with diabetes 
but contradicted China work, which described 14% 
diabetics.15 In contrast to research from the United 
States, it was not found that Hypertension and diabe-
tes are risk factors for death in COVID-19 individuals 
with AKI.5 In contrast to the study by Kolhe and 
Fluck’s work, cardiac and thromboembolic problems 
like CCF, ACS, PVD, and CVA were scarce and did not 
demonstrate any relationship with the three disease 
consequences.16 After being admitted to the hospital, 
the majority of our patients established Acute Kidney 
Injury. As revealed in meta-analyses, the enlargement 
of AKI in hospitals and the public influences the 
conclusion. Community-acquired AKI had enhanced 
diagnosis and required less time to stay in the ICU.17 

In current history, the number of patients with 
AKI who required acute RRT had never been higher. 
Although anecdotal reports of AKI’s occurrence and 
severity, the epidemiology of AKI, particularly reco-
very from AKI in hospitalized patients in the United 
States, notably in New York City, remained little 
understood.18 The goal of this research was to charac-
terize the occurrence, harshness, risk factors, and 
results of AKI in the context of COVID-19 hospita-
lization in a large NYC healthcare system. 

The significant connection between AKI and 
respiratory failure in hospitalized patients with severe 
COVID-19 was formerly described.5 In our study, it 
was described that individuals with AKI had higher 
serum creatinine on admission, which had previously 
been reported in a Chinese population.1 AKI patients 
had 282µmol/L of creatinine, but non-AKI patients 
had 97.8µmol/L. Patients who are associated with 

kidney disease at the time of admission had more 
possibility to develop AKI. Finally, our research was 
conducted at a national referral centre for respiratory 
diseases, which sees a disproportionately high number 
of patients with severe COVID-19, which might lead to 
referral bias. However, this specific group was appro-
priate to recognize the risk elements for AKI in 
Mexican patients with severe COVID-19. 

CONCLUSION 

Acute kidney injury and renal replacement therapy are 
common in critically ill patients presenting with COVID-19. 
It is associated with increased severity of illness on admis-
sion to ICU, increased mortality and prolonged ICU and 
hospital length of stay. 
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