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ABSTRACT

Acute kidney injury (AKI) occurs in up to half of patients hospitalized with coronavirus
disease 2019 (SARS-CQOV-2). The longitudinal effects of SARS-COV-2—associated AKI on kidney
function remain unknown. This study aimed to analyze the characteristics of renal function in
patients diagnosed with SARS-COV-2. In this retrospective study, cases were confirmed as SARS-
COV-2 cases from The First Monitoring and Rapid Response Center to combat the SARS-COV-2
Corona Epidemic in Al-Bayda City from Jun 2020 to April 2021. The registry comprised laboratory
findings related to renal function which were summarized, and the estimated urea rate and creatinine
rate were also calculated to assess the renal function. A total of 402 patients were diagnosed with
COVID-19, 186 (46%) were females and 216 (54%) were males. Blood urea was not abnormally
elevated in all patients, and serum creatinine was abnormally elevated in only 33.0% (n= 136). Urea
and creatinine were generally increased during the course of COVID-19. Additional research,
preferably sizing up to prospective cohort studies, is required to verify these conclusions.

Keywords: Acute kidney injury (AKI), Corona-virus disease, Urea and Creatinine
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INTRODUCTION

A new virus, severe acute respiratory syndrome corona-virus 2 (SARS-CoV-2),
was discovered as the causal agent for a cluster of pneumonia cases first found in Wuhan
City, Hubei province, China (CDC, 2022). The SARS-CoV-2 virus responsible for the
condition now known as coronavirus disease 2019 (COVID-19), has spread from China to
the rest of the world. The percentage of asymptomatic infected carriers is still unclear.
However many studies indicate that it might be elevated (Chan et al., 2020). The clinical
range of SARS-CoV-2 infection in symptomatic individuals seems to be broad, spanning
from minor upper respiratory tract sickness to severe viral pneumonia with respiratory
failure and even death (Zhou X et al., 2020). Among patients with confirmed SARS-CoV-2
infection, studies encountered a significant number of patients with acute renal
dysfunction. In other cases, the condition worsened so considerably that dialysis was
needed. The quick clinical deterioration some of these patients exhibit is one of the key
problems being seen. It is important to identify early risk factors for serious illness and
mortality in these patients. Acute kidney damage (AKI) emerged in 5-15% of cases and
had a significant fatality rate of 60-90% in earlier reports of SARS and MERS-CoV
infections (Chu et al., 2005).
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Nevertheless, the incidence and prognosis of acute kidney failure in SARS-CoV-2
patients are unknown and information about the clinical impact remains sparse. Here, we
present details of the registry of patients according to the data selected from The First
Monitoring and Rapid Response Center to Combat the Corona Epidemic with laboratory-
confirmed or high suspicion SARS-CoV-2 infection and definite clinical outcomes. The
clinical effects of renal function in SARS-CoV-2 infection were explored.

METHODOLOGY

Study design and population

The study protocol was reviewed by the Supreme Committee to Combat the Corona
Epidemic of the Interim Government with Corona pandemic monitoring at the First
Monitoring and Rapid Response Center to Combat the Corona Epidemic in Al-Bayda City.
This study collected information for 402 patients including clinical symptoms, and
outcomes from all laboratory-confirmed cases of SARS-CoV-2 initially
suspected/identified by symptoms between January 1st to April 30th, 2021. The registry
comprised all individuals who were discharged (alive or dead) from hospital facilities with
a SARS-CoV-2 strong suspicion or a confirmed diagnosis.

Evolution of Kidney Function

Blood samples were collected from patients categorized by age, sex, and outcome
(survivors and non-survivors) and used to determine serum creatinine (Determination of

creatinine was based upon the Jaffe reaction with deproteinization creatinine, in alkaline

picrate solution forms a color complex) (Zhao Y et al., 2005). and serum urea which was
determined enzymatically by kits from Biomarhreb, Germany using a spectrophotometer
(Humalyzer Junior) for both tests ( Xu et al., 2020).

Statistical analysis

Collected data were statistically analyzed using SPSS V.26 (IBMSPSS Statistics
for Windows, Version 26.0. Armonk, NY: IBM Corp, USA). Descriptive analysis (i.e.,
mean, standard deviations, median, and interquartile range IGR). Pearson Chi-Square was
calculated for the entire data set and clinical data related to both males and females
separately. Independent sample t-tests were performed to compare the means of the clinical
data between COVID-19 survivors and non-survivor patients at a significant level of
P<0.05.

RESULTS

From January to April 2021, 402 adult SARS-COV-2 patients were recorded in the
First Monitoring and Rapid Response Center to Combat the Corona Epidemic in Al-Bayda
City. Among 402 patients included in this study, 186 (46%) were females and 216 (54%)
males. 288 (71.64 %) of them were survivors including 145 (50.34%) female, and 143
(49.65%) male. While, 114 (28.35%) were non-survivors with 41 (35.96%) female, and
73(64.03%) male (Figure 1). In terms of age distribution, most patients were between 20
and 90 years. The study showed that the rate of infection increased with age. The infection
rate was highest among persons aged >40 years, as shown in Figure 2.

SJST Vol.05 No 01 2024
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The values of urea levels resulting from overall patients show that 35 (20 males and
15 females) were in the normal range, 231 (123 males and 108 females) were in the
moderate range, and 136 (73 males and 63 females) were in the high range as shown in
Figure 3. The data were analyzed using appropriate statistical tests and showed a mean
level of urea 43.9 + 30.9 in male subjects and 43.9 + 31.6 in female subjects (Table 1).

Creatinine levels were normal in 157 (86 male/ 71 female), at moderate elevation in
188 (101 male/ 87 female), and in 57 (29 male / 28 female) at high levels, as shown in
Figure 6. In males, the mean creatinine level was 43.9 + 31.6, while in female patients, it
was 1.6 + 1, as shown in Table 1.

There was a considerable similarity in kidney parameters between the two groups.
Compared to survivors, non-survivors and males versus females demonstrated
nonsignificant effects in both parameters, urea and creatinine (Tables 1 and 2).

64.03
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Figure 1. Comparison between sex distributions and outcome (Survivors and Non-survivors) in SARS-

COV-2 patients (Pearson Chi-Square = 3.998, DF =1, P-Value =0.046
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Figure 2. Age Distribution of SARS-COV-2 Patients (Pearson Chi-Square = 16.577, DF = 8, P-Value =
0.035)
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and 186) separately.

Table 1: Clinical characteristics of creatinine and urea levels in male and female patients with SARS-COV-2 (N=216

Clinical characteristics in male patients with SARS- COV-2 (N=216)

Clinical characteristics Normal range Mean £ SD Median (IQR)/n
Creatinine (mg/dl) 06-1.1 19+£26 1.4 (0.7 - 2.2)/216
Urea (mg/dL) 15-45 439+316 35 (23 —54)/216
Age 57+245 50 (35.5 - 76)/216
Clinical characteristics in female patients with SARS- COV-2 (N=186)
Clinical characteristics Normal range Mean £ SD Median (IQR)/n
Creatinine (mg/dl) 06-1.1 16+£12 1.3 (0.6 -2.1)/186
Urea (mg/dL) 15 - 45 44,1 +30.2 37 (25.8-52.3)/186
Age 53.7+£21.8 51.5(36-70)/186
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Table 2: Comparison of levels of creatinine and urea among patients with SARS-COV-2 (N = 402) (survivors and non-

survivors).
Clinical characteristics Mean SD P value
Survivors (n=261) Non-survivors (n=141)
Creatinine (mg/dl) 18+24 1.7+12 0.451
Urea (mg/dL) 445+ 334 43+ 25.7 0.661
Age 54.45 +23.4 57.4+£23.2 0.231

DISCUSSION

The results from the current study found that the number of females were more than male
subjects. This observation is similar to Zhao et al. study which showed that females are more
resistant to infections than males, and this is possibly mediated by several factors including sex
hormones and high expression of coronavirus receptors (ACE 2) in men ( Zhao F et al., 2020).
Other studies have also reported that a higher proportion of males were hospitalized than females
(Scully et al., 2021). This study is also related to the data from China which first revealed a gender

s aged >40 years. This finding is consistent with a previous study by Sulmaz, 2020, which
reported that SARS-COV-2 infection rates increased with age (Ghahramani et al., 2020).

In 2020 Yang reported that 63% of SARS-COV-2 patients had a raised level of proteinuria
(Yang et al., 2020). These results demonstrate that corona-virus SARS-COV-2 mediated impaired
kidney function may be one of the main causes of death in SARS-COV-2 patients (Xu et al., 2020).

Similar to these findings, Cheng et al. recently showed that the prevalence of kidney
diseases during hospitalization of patients with SARS-COV-2 was high and associated with in-
hospital mortality. However, their analysis was based on creatinine levels; they did not use GFR as
a prognostic marker (Cheng et al., 2020; Diao et al., 2021).

Although the primary characteristics of SARS-COV-2 are diffuse alveolar destruction and
abrupt respiratory failure, additional organ involvement must also be considered. According to
preliminary research, SARS-COV-2 patients are more likely to have acute kidney impairment than
patients with other coronavirus syndromes, and kidney impairment is linked to mortality (Liu et al.,
2021). However, very little is known about renal involvement in SARS-COV-2 patients. The
present study intends to summarize the renal laboratory findings and make a deep characterization
of renal function in SARS-COV-2. In this study, we report the renal laboratory findings in 402
sequential SARS-COV-2 patients. The abnormally elevated rates of creatinine and urea are quite
high. Creatinine and urea are commonly used indicators for the detection of renal function.
However, their sensitivities are poor. Usually, abnormalities occur only when renal function is
significantly damaged, it can better reflect the early renal function impairment.

An ongoing case study previously documented 59 patients with COVID-19infection,
including 28 severe cases and 3 fatalities. In the study, 19 and 27% of the patients had increased
serum creatinine (Scr) and blood urea nitrogen (BUN) levels, respectively, while 63% of the
patients had proteinuria. All patients' computed tomography (CT) scans showed abnormal renal
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imaging. The findings indicate that renal impairment is prevalent in SARS- COV-2, which may
eventually lead to multiorgan failure and mortality (Li et al., 2020 ; Melchers et al., 2022). Zhou,
reported the identification and characterization of 2019-nCoV. Through full-length genome
sequences analysis, they found that the whole genome of 2019-nCoV shared 79.5% sequence
identify to SARS- CoV (Zhou P et al., 2020). The pair wise protein sequence analysis of seven
conserved non-structural proteins showed that this virus belongs to the species of severe acute
respirator syndrome-related corona-viruses (SARSr-CoV). In addition, they also confirmed that
2019-nCov used the same cell entry receptor, Angiotensin converting enzyme Il (ACE2), as SARS-
CoV. The high degree of similarity in gene sequence and cellular mechanism of 2019-nCoV and
SARS-CoV suggests that the risk factors of mortality could also be similar (Zou et al., 2020). In
2020, Zou analyzed the single-cell RNA sequencing datasets to explore the expression of ACE2 in
the main physiological systems of the human body, including the respiratory, cardiovascular,
digestive and urinary system. The study showed that heart, esophagus, kidney, bladder, and ileum
have similar or higher ACE2 expression than in alveoli. In the analysis of specific cell types, the
expression of ACE2 in renal proximal tubule cells was about four times higher than that of type Il
alveolar cells (AT2). In addition, a study found IgA granular deposition in the renal mesangium of
patients with COVID-19 by immunofluorescence and the disappearance of podocytes under
electron microscopy, and the study proposed that these pathological changes were associated with
type 3 hypersensitivity reactions triggered by antigen-antibody complexes (Jedlowski et al., 2022).
The results suggest that the kidney may be one of the primary targets of attack for the 2019-nCov.

CONCLUSION

Our findings show that the prevalence of renal dysfunction on admission in patients with
SARS-COV-2 is high and is associated with a greater mortality rate. Physicians should closely
monitor any patient with impaired renal function on admission, regardless of respiratory status. Our
data comes from The First Monitoring and Rapid Response Center to Combat the Corona Epidemic
in Al-Bayda City registry and therefore does not allow for a precise mortality risk assessment. More
studies are needed to confirm these findings.
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