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ABSTRACT
Background: Acute kidney injury (AKI) has been associated with an increased mortality rate among
hospitalized patients with Coronavirus disease 2019 (COVID-19). However, AKI among hospitalized
patients with COVID-19 is not well described.
Methods: In this retrospective cohort study, we enrolled adult patients who were referred to Al-
Hussein Teaching Hospital in Thi-Qar Governorate, Iraq, from 15 February to 15 May 2020,
diagnosed with Corona Varus by Real-Time polymerase chain reaction (PCR) A test with a diagnosis
of COVID. -19. AKI was determined according to the outcome criteria for creatinine determination
and Introduced by the KDIGO in 2012. Patients were stratified based on recovery, dialysis, and
hospital mortality. We also assessed risk indicators associated with AKI during hospitalization along
with in-hospital outcomes, recovery rate, and death at the time of discharge. And after three months
of going out for both sexes.
Results: We evaluated 2044 patients, whose ages ranged from 18 to more than 65 years, for both
males and females, and the percentage of males 54.7% and females 45.3% were admitted with a
diagnosis of COVID-19. AKI occurred in 194(8.02%) patients; 55(35.5%) of the patients with AKI
required dialysis. It was observed that 43.1% of males recovered to 43.8% of the females who were
cured inside the hospital, and there was a percentage of patients Those who needed dialysis, and there
was a percentage of deaths among males and females. Patients with AKI showed a significantly higher
mortality rate. The patients’ condition was followed up after their discharge from the hospital, and the
percentage of those who were cured and the patients who needed dialysis was determined, and the rate
and mortality.
conclusion: We found that male sex, patients' ages, history of chronic kidney disease, and disease
severity were independent risk factors associated with AKI in COVID-19 patients. Whereas, acute
renal insufficiency was associated with an increased risk of death, increased dialysis patients, and in-
hospital complications. Our results indicate the need for more careful care and monitoring of AKI
during hospitalization in patients with COVID-19, and non-recovery of acute renal impairment on
hospital discharge is a common complication in these patients.
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INTRODUCTION

Acute kidney injury (AKI) is common among
COVID-19 patients (Kunutsor and Laukkanen
2020) , due to multifactorial COVID 19-related
factors (Ronco .,2020). According to previous
studies from China, the United States, and
Europe, patients with COVID-19 who were
hospitalized had an incidence of AKI that varied
from 1 to 80% (Kunutsor and Laukkanen, 2020).
AKI has also been considered to be a sign of the
severity of COVID-19 and a risk factor for
COVID-19-related in-hospital death (Hansrivijit
et al., 2020)

Acute respiratory disease is the main symptoms
of COVID-19, although it can also damage the
kidney, heart, blood, brain system, and
gastrointestinal system. This disease can lead in
hematuria, proteinuria, and potentially acute
kidney damage (AKI) in the kidney (Chen et al.,
2020; Wang et al., 2020). According to various
research, the incidence of AKI in COVID-19
varies from 0.5% to 36.6%. (Guan et al., 2020;
Pei et al.,, 2020). In up to 46% of patients,
COVID-19 complications such (AKI) are
common. Data on kidney function post-discharge
in a large cohort were unavailable, and a limited
study found decreased kidney function in 182
COVID-19 patients with AKI. AKI is linked to
higher mortality in COVID-19 patients (Gupta et
al., 2020). (Nugent et al.,2021). AKI is a
clinically relevant risk factor for chronic kidney
disease (CKD), hence more research into the
long-term post-acute consequences of AKI
linked to COVID-19 is required. However,
studies on kidney function recovery outcomes in
AKI linked to COVID-19 have had a number of
significant drawbacks up to this point. First,
insufficient pre-admission serum creatinine
levels were used in kidney function recovery
trials to evaluate the quantitative loss in Kidney
function following AKI (Zhang et al.,2021). The
pathophysiology of COVID-related AKI is
multifaceted and involves both direct and indirect
viral infection pathways; both are still being
investigation and require additional
investigation. Researchers have described the
typical pathways involved in COVID-related
AKI, despite the pathological results sharing
some similarities with those of other kinds of
AKI. It is challenging to separate the various
mechanisms because most of them overlap,
intensifying their strength. During AKI brought
on by COVID-19, tubulointerstitial, glomerular,

and vascular damage occur in the kidney. A
diffuse proximal tubule damage with loss of the
brush boundary and frank necrosis is apparent in
the kidney image, along with vacuolar
degeneration and tubulointerstitial fibrosis.
SARS-CoV-2 viruses have been identified in the
tubular epithelium, primarily in the proximal
tubule and podocytes, according to electron
microscope imaging (Chong et al., 2020). Edema
and inflammatory cell infiltration can be found in
the interstitial compartment. The basement
membrane is the only barrier preventing the
filtrate from reaching the peritubular interstitium
in cases of severe kidney damage. Glomerular
filtrate seeps into the interstitial space from the
tubular lumen as a result of enhanced endothelial
permeability (Bonventre and Yang 2011).
Finally, even in those with maintained kidney
function, COVID-19 is linked to a sizable risk of
acute kidney damage (AKI), which can cause
serious illness and even death and frequently
necessitate dialysis and other types of renal
replacement therapy. Several times throughout
the pandemic

METHODS

Participants

All adult patients who received a positive
COVID-19 swab from 15 February to 15 May
2020 were identified through an electronic
patient record and their data extracted.
Exceptions included patients under 18 years of
age, pregnant women, and patients with end-
stage renal failure, who were identified by
documentation of dialysis in the electronic
patient record. Patients whose creatinine levels
were not recorded during their stay were also
excluded. In the case of patients with multiple
admissions during the study period, only the first
admission with a positive COVID-19 swab was
considered in the analysis. The deaths included
both in-hospital death and post-discharge death.

Definitions

Patients with coronavirus were identified through
real-time PCR technology, and acute renal injury
were identified based on AKI creatinine criteria
for kidney disease, and this includes patients
whose creatinine values are high and Introduced
by the KDIGO in 2012(Khwaja., 2012) specific
criteria exist for the diagnosis of AKI.AKI can be
diagnosed if any one of the following is present:
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Increase in SCr by >0.3 mg/dl (>26.5 pumol/L)
within 48 hours; or

Increase in SCr to >1.5 times baseline, which has
occurred within the prior 7 days; or

Urine volume < 0.5 mL/kg/h for 6 hours.

The occurrence of AKI after infection with the
Covid-19 virus was likely associated and was
known from the analysis.

study design

In this cohort study, we retrospectively enrolled
2044 general patients admitted to Al-Hussein
Teaching Hospital, a government-designated
teaching center for patients with COVID-19, in
Thi-Qar Governorate, Irag from February 15 to
May 15, 2020. We used electronic medical
records from each individual to obtain personal
data, including demographic characteristics,
previous medical history, admission vital signs,
laboratory parameters, and in-hospital outcomes
and complications. The gender of the patients
was determined, male and female, and the age of
the patients was determined, ranging from 18 to
over 65. By examining creatinine, the
proportions of patients with acute Kkidney
infection, numbering 194 patients, were
determined, patients who needed dialysis were
isolated, and the proportions of patients who
recovered in the hospital after continuing their
treatment and medical care were also recorded.
Cases of death inside the hospital were recorded
for males and females. The patient’s condition
was followed up three months after their
discharge from the hospital, and the percentages
of patients who had recovered and those who still
needed dialysis were determined. Cases of death
were also recorded.

Statistical Analysis
The observative non-parametric data of the
current study were statistically analysis by using

SPSS (Statistical Package of Social Science
version 26), based in using Descriptive and Non-
parametric Chi-square at p. value < 0.05.

RESULTS
Characteristics of patients with AKI
COVID-19 diagnosis
Of the 2044 patients hospitalized with COVID-
19, AKI occurred in 164 (8.02%) patients, 98
males (59.8%) and 66 females (40.2)
(Tablel)(Figurel,2 and 3);

When following up patients after their discharge
from the hospital, some of them recovered. They
are patients whose ages ranged from 18-39, 70%
of males and 77.7% of females. As for patients
whose ages ranged between 40-65, the recovery
rate for males was 54.1%, while for females, the
recovery rate was 54.1%. 56% For patients
whose age is more than 65, the cure rate for males
was 43.1% and for females 43.8%.

As for the patients who needed dialysis, it was for
males between the ages of 18-39 with a rate of
20% and for females with a rate of 22.3%. As for
patients who underwent dialysis for ages between
40-65, males with a rate of 35.3% and females
with a rate of 31.2%. As for the ages over 65, the
number Male patients who underwent dialysis
accounted for 35.3%, while females accounted
for 31.2%.

In this study, the number of deaths was also
determined for patients who had been infected
with the Corona virus and had acute kidney
infection. The death rate of males between the
ages of 18-39 was found to be 10%. As for
females of the same age, no deaths were
recorded. The death rate for males aged 40-65
was recorded at a rate of 8.1%, and for females at
a rate of 8%. As for deaths cases for ages over 65,
the death rate was for males at a rate of 21.6%,
and for females, the death rate was 22.9%.

and

TABLE 1: Demographic distribution of patients with COVID 19 infection

Sex Male Female Total

Age group No. % No. % No. %
18 — 39 years 226 20.2 211 22.8 437 21.4
40 — 65 years 533 47.5 421 45.5 954 46.7
More than 65 years 360 32.3 293 31.7 653 31.9
Total 1119 54.7 925 45.3 2044 100
CalX?=2.145 TalX?=5.99 DF=2 p. value 0.342
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Age and Sex
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FIGURE 1. Clinical characteristics of patients (n =2044) according to the presence of COVID-19
of males and females .

Covid-19 Patients During Hospitalization

164 (8.02%)

1880 (91.98%)

mCovid-19 Patients only ~ =/Patients Develop AKI

FI1G.2 Clinical characteristics of patients (n =2044) according to the presence of acute kidney injury
(AKI) and COVID-19 diagnosis, respectively

TABLE 2 : Rate of AKI in hospitalized patients with COVID-19

Sex Male Female Total

Age group No. % No. % No. %
18 — 39 years 10 10.2 9 13.6 19 11.6
40 — 65 years 37 37.8 25 37.9 62 37.8
More than 65 years 51 52.0 32 48.5 83 50.6
Total 98 59.8 66 40.2 164 100
CalX?=0.751 TalX?=5.99 DF=2 p. value 0.687
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F1G.3 Clinical characteristics of patients (n = 164) according to the presence of acute kidney injury
(AKI) and COVID-19 diagnosis of males and females, respectively

Incidence of Covid -19 and AKI
hospitalization

Based on final discharge or death status, among
164 (8.02%) patients with acute renal
insufficiency who survived, 84 (51.2%) patients
with acute renal injury recovered (table 3), and

during

55 patients (33.5%) required dialysis. The results
also showed cases of death, 25 deaths, with a rate
of (15.2). The results of the current study also
showed that the value (p value = 0.937) for
patients' cases of recovery, dialysis, and death
cases (Figure 4).

TABLE 3: Table showing recoveries, dialysis, and deaths for patients with COVID-19 and acute
kidney injury inside the hospital

18 — 39 years 40 — 65 years More than Total
No. % No. % No. % No. %
Recovery Male 7 70 20 54.1 22 43.1 49 50
Female 7 77.7 14 56 14 43.8 35 53
Total 14 73.7 34 54.8 36 43.4 84 51.2
On Dialysis | Male 2 20 14 37.8 18 35.3 34 34.7
Female 2 22.3 9 36 10 31.2 21 31.8
Total 4 21.1 23 37.1 28 33.7 55 33.5
Death Male 1 10 3 8.1 11 21.6 15 15.3
Female 0 0 2 8 8 25 10 15.2
Total 1 5.2 5 8.1 19 22.9 25 15.2
Recovery:  CalX?=0.130 TalX?=5.99 DF=2 p. value 0.937
On dialysis: CalX?= 0.304 TalX?=5.99 DF=2 p. value 0.859
Death: CalX?=9.609 TalX?=5.99 DF=2 p. value 0.008
Overall: CalX?=702.7 TalX?=37.65 DF=25 p.value <0.001
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FIGURE 4: Odds ratios Recovery, dialysis and mortality in-hospital by the presence of acute
kidney injury and COVID-19 in patients

Recovery, dialysis, death due to COVID and
AKI at discharge

In the current study, the patients were followed
up after a period of three months after their
discharge from the hospital, where it was found
that the male patients between the ages of 18-39
were not subject to dialysis, while the patients
between the ages of 40-65 were 57.1% of males
and 62.5% of females. They need dialysis. For
patients over 65 years of age, the percentage of
males was 68.7% and females were 50% who still
needed dialysis (Table 4).As for patients who do
not need dialysis, the rate is 35.7% for males and
37.5% for females, for ages between 40-65, and

for those over 65 years old, males account for
12.5%, and females account for 25%.As for
deaths, there is no death case for the injured,
whose ages ranged between 18-39.

As for the injured, whose ages ranged between
40-65, one death case was recorded for males,
and there was no death case for a female.

As for people over 65 years of age, three deaths
of males and two deaths of females were
recorded after they were followed up for three
months after their discharge from the
hospital (Figure5).

TABLE 4: A table showing cases of recovery, dialysis, and deaths for males and females after
discharge from the hospital

18 — 39 years 40 — 65 years More than Total

No. % No. % No. % No. %
Still on | Male 0 0 8 57.1 11 68.7 19 59.4
dialysis Female |0 0 5 62.5 4 50 9 50
Total 0 0 13 59.1 15 62.5 28 56
Non-need Male 2 100 5 35.7 2 12.5 9 28.1
Dialysis Female 2 100 3 37.5 2 25 7 38.9
Total 4 100 8 36.4 4 16.7 16 32
Death Male 0 0 1 7.2 3 18.8 4 12.5

Female 0 0 0 0 2 25 2 11.1

Total 0 0 1 4.5 5 20.8 6 12
Still on dialysis:  CalX?=2.634  TalX?=3.84 DF=1 p. value 0.105
Non-need Dialysis: CalX?=3.222  TalX?=5.99 DF=2 p. value 0.200
Death: CalX?=0.433 TalX?=5.99 DF=2 p. value 0.510
Overall: CalX?=1273.9 TalX?=37.65 DF=25 p.value <0.001
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FIGURE 5: Outcomes of renal function recovery, dialysis, and deaths from AKI associated with
COVID-19 after following patients for 3 months from hospital discharge.

DISCUSSION

Acute kidney injury is common amongst patients
with SARS-CoV-2 infection, especially critically
ill ones, and is without a doubt associated with
higher mortality (Yan et al., 2020). There are
numerous possible pathomechanisms which are
still being investigated, but the most probable
ones are direct cellular invasion, ARDS, cytokine
storm and hypovolemia. Histopathological
reports showed that most COVID-19 patients
with AKI presented acute tubular damage,
sometimes with necrosis and collapsing
glomerulopathy. The most important steps that
should be taken in AKI prevention are the
following: minimizing the risk of hypovolemia
and monitoring serum creatinine levels in the
early stages of COVID-19 infection, especially in
regard to the high-risk patients at an older age
with diabetes mellitus, hypertension and
cardiovascular diseases (Ronco et al.,2020)

In this retrospective cohort study, 2044 patients
with COVID-19 were evaluated for the
development of AKI. We detected an incidence
of 8.02.% for AKI among all patients with a
positive PCR test. In the multivariate model,
male and female sex, disease severity, history of
chronic kidney disease, and elevated serum
creatinine levels on admission were identified as
independent risk predictors for the development

of acute renal impairment during hospitalization.
Of 164 who developed AKI, 15.2% of them died.
For patients requiring dialytic support 33.5%.

In this study, a considerable number of patients
(56%) did not exhibit full recovery at the time of
discharge. Lack of AKI recovery in the COVID-
19 setting has been pointed out before (Pei et al.,
2020). A study by Pei et al. ( Pei et al.,2020)
showed that only 45.7% of patients with COVID-
19 made a complete recovery from AKI at the
time of discharge. The discrepancy seen among
recovery rates may be due to different hospital
lengths of stay and follow-up in studies. This rate
is significant and highly alerting that warrants
further research to fully understand the processes
of pathophysiology and appropriate interventions
to prevent this complication in patients with
COVID-19.

On the other hand, in previously reported studies
in China, there was a significantly lower
incidence rate of AKI varying from 0.5% to 29.%
(Zhou et al.,2020; Cheng 2020; Guan et
al.,2020), and Fu et al. (Fu et al.,2020) reported
an overall incidence rate of 5.5% for studies
conducted in China. Different population studies
and the underlying conditions of the patients with
COVID-19 in these studies may help to explain
why there are differences between different
ranges of AKI incidence.

J Popul Ther Clin Pharmacol Vol 30(3):e63—e71; 04 January 2023.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2022 Mohan R, et al.

e69



Outcomes of COVID 19 patients with acute kidney injury in Thi Qar province, south of Iraq

The baseline characteristics of our population in
this study were more comparable to earlier data
from Europe, the USA, and Brazil. Different
definitions of AKI employed in various research
could also account for the variable ranges of AKI
occurrence. In Chinese studies, the initial
creatinine record obtained after patient admission
is frequently used to calculate baseline SCr.
While reports with higher rates of AKI use
imputation based on a glomerular filtration rate
of 75 mL/min/1.73 m2 or previous creatinine
records of patients prior to hospitalization to
determine the baseline SCr (Chan et al.,2020). In
addition to the requirements for admission,
patients' ethnic backgrounds in various nations
may have an impact on their initial
characteristics. (Zahid et al. 2020).

In conclusion, our study shows that in this cohort
of patients, those with COVID-19 had a higher
incidence of AKI COVID-19 and lower
baseline kidney function may be a risk factor for
AKI. In-hospital mortality risk was highest in
patients with AKI and COVID-19. Since the
development of AKI is one of the most important
risk factors for mortality in COVID-19 patients,
focus on, and optimal management of, AKI may
improve the outcome of COVID-19 in
patients.Hence, close monitoring for serum
creatinine during hospitalization and a long-term
follow-up to further investigate CKD after
COVID-19-associated AKI might be crucial in
susceptible patients with COVID-19, and more
supportive care must be considered in patients
with AKI.
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