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ARTICLE INFO ABSTRACT
Keywords SARS-CoV-2 harms organs, kidneys, and liver. Most seriously ill
SARS-COV?2, COVID-19 patients had liver and renal failure. Our study examined

COVID-19, Kidney, liver and renal function in moderate and severe COVID-19 individuals.

Liver, Mild, Severity. ~ The study comprised 56 COVID-19 patients in Nineveh Governorate
(32 men, 24 women). Their ages ranged between (30 and 65) years.
These patients were divided into two groups according to the severity
of the disease. The first group included 25 patients with mild disease,
and the second included 31 patients with severe disease. Liver and
kidney function and other biomarkers were measured. The results
showed that all severe patients had a significant difference in alanine
aminotransferase (ALT), aspartate aminotransferase (AST), bilirubin
urea, and creatinine compared with mild patients (all p<0.0001 except
creatinine, p= 0.014). Moreover, patients with severe disease were
older than those with mild disease. Males were also more affected by
Covid-19. We conclude that patients with COVID-19, especially those
with severe disease, suffer from liver and kidney dysfunction.
Therefore, the severity of this disease can be predicted by examining
the levels of ALT, AST, bilirubin, urea, and creatinine. Moreover, the
progression from mild to severe disease in COVID-19 patients can be
predicted by the combination of ALT, AST, bilirubin, urea, and
creatinine levels.
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1. Introduction

An international sanitary emergency has been sparked by the infectious disease COVID-19,
brought on by the SARS-CoV-2 virus. COVID-19 can cause asymptomatic illness, mild-to-severe
pneumonia, or none [1-3]. The World Health Organization (WHO) reported the discovery of a
novel virus on 30 January 2020 and proclaimed a worldwide emergency. On 17 November 2021,
the illness claimed the lives of more than 5 million people globally. Four of the seven coronavirus
types that impact humans are quite prevalent. The infectious human coronaviruses SARS-CoV,
MERS-CoV, and SARS-CoV-2 are linked to fatal respiratory infections and severe [2, 4, 5].
Earlier studies have shown that the SARS-CoV-2 virus enters the lungs through the angiotensin-
converting enzyme 2 (ACEZ2) receptor [4, 6, 7], which, in severe cases, can result in severe lung
fibrosis and consolidation, as well as a substantial fatality rate [4, 8]. Compared to mild patients,
severe patients displayed high fever, cough, dyspnea, and anorexia rates [4]. Because COVID-19
can harm various organs, particularly the kidneys, the primary objective of this study was to
evaluate the effect of various aspects of kidney damage that can be brought on by COVID-19
through a narrative review study [9]. Additional research has shown that this virus can harm the
liver. [4, 10-13] and kidneys[4, 14-16]. because ACE2 is found in both organs [4]. Studies show
that patients with severe critical disease had more lab evidence of cytokine storms linked to severe
pneumonia, kidney and liver damage, and other abnormal lab data [17]. To better understand how
COVID-19 patients transition from mild to severe disease, our study focuses on analyzing the liver
and kidney biomarkers in those patients.

2. Experimental

2.1. population study:

The study involved 56 patients with COV D-19 virus in Nineveh Governorate of both sexes ( 32
males, 24 females); their ages ranged (from 30- 65) years. Patients were divided into two groups
according to the severity of the condition. The first group included 25 patients with mild cases of
both sexes (13 men and 12 females), and their ages ranged from (35- 55). The second group
consisted of 31 individuals with severe illnesses affecting both sexes (18 males and 13 females),
ranging from (45-65). disorders. The study subjects were the Nineveh Health Department-licensed
outpatient medical clinics and the individuals intended for the clinics' specialized services.
Additionally, the Ethics.
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2.2. Samples Collection:

Collect serum samples carried out by 5 ml of venous blood was drawn, placed in a gel tube, and
left at 37 ° C for 10 minutes. Afterward, the gel tube was centrifuged, and the serum was collected
and stored at -20 ° C until the analysis was performed.

2.3. Variables Assay

2.3.1 Assay of ALT and AST serum:

Utilizing the Japanese-made Fuji automated analysis instrument and according to the guidelines
provided by the creator.

2.3.2 Estimate of bilirubin level:

A total bilirubin test kit (Randox Laboratories Ltd., UK) was used to quantify the bilirubin level.
A detergent-free albumin-bound bilirubin, which subsequently interacted with 2,4-dichloroaniline,

created a colored substance whose absorbance was measured at 546 nm [18].

2.3.2 Assay of Urea and creatinine concentrations:
Urea concentrations were determined using a kit provided by Biosystems (Rifai, 2017), and
creatinine concentrations were determined using equipment supplied by Biolabo Company.

2.3. Statistical analysis:

The statistical software package for social sciences (SPSS) version 25.0 was used to compile the
results. The data is shown as a mean and standard deviation (SD). Statistical significance is deemed

to exist when the p-value is less than 0.05.

3. Results and discussion

A comparison of the baseline characteristics of the patients in two different groups. We
categorized the 56 patients into groups according to the severity of the disease; the first group
included 25 mild patients and the second group (31) patients with severe cases (Table 1).
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Table 1 Characteristics of the Patients.

Characterise of patients Mild, n=25 Sever, n=31
Age (years) 47.4+ 10.6 54.8 +10.9
Sex (32 M/ 24F) 13/12 18/13

IgG (U/ml) 12.7+3.3 106 + 2.4
IgM (U/ml) 1.3+06 8.4+12

IgG = Immunoglobulin G; IgM= Immunoglobulin M; M =Male; F= Female;
n=Number.

The age of patients who presented with severe symptoms was significantly higher than that of
patients who presented with mild symptoms, as shown in Table (2) and Figure 1. Comparison of
mean ages (57.42 + 14.28 vs. 43.86 £ 15.71, p < 0.001). These findings are consistent with Qu et
al. 2021 [4]. These findings are consistent with the previous study's findings, which indicated that
elderly patients have a greater propensity to develop into severe patients and that a more significant
percentage of severe patients exhibited high temperature, cough, and dyspnea. Additionally,
inflammatory responses in severe patients were more intense than in less severe individuals [4].In
addition, mild and severe patients were contrasted between liver and kidney functions. Except for
creatinine (p<.014), we discovered that the AST, ALT, bilirubin, urea, and creatinine levels of the
severe patients were significantly (p<0.0001) higher than those of the mild patients. As illustrated
in Figures 2, 3, 4, 5, and 6 and Table 2, we found that these results are consistent with the findings
of Qu et al., 2021 [4]. For patients with COVID-19, we showed that ALT, AST, bilirubin, urea,
and creatinine independently predicted the progression from mild to after-severe. The causes of

liver and renal impairment caused by SARS-CoV-2 infection are currently unknown [4, 17].
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Table 2: Compares the liver and renal functions of COVID-19 patients (mild and severe).

Cases Mild Sever P- value
Mean £ SD

Age 47.4+£10.6 **54.8+£10.9 0.014
AST (GOT) (U/L) 29.4+7.1 **%5().3+4.5 0.0001
ALT (GPT) (U/L) 33.9+3.7 **x54 7+ 5.7 0.0001
Bilirubin (umol/L) 7.9+1.5 **x11+ 3.2 0.0001
Urea (mg/ dl) 32.8+7.6 ***63.5+7.1 0.0001
Creatinine(mg/dl) 0.67+£0.19 **2 +0.4 0.014

indicates a significant difference at the level of ( p<0.01 ), *** indicates a significant difference at the level of ( p<0.0001 ).

AST stands for aspartate transaminase; GOT stands for glutamic-oxaloacetic transaminase; ALT stands for alanine aminotransferase; GPT stands for

glutamate-pyruvic transaminase; mg stands for milligram; dl stands for deciliter; U stands for the unit; L stands for liter; SD stands for standard deviation; *J
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Figure 1. Comparison of the age factor in COVID-19 patients' various diseases (mild and

severe).
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Figure 2: Comparison of AST levels in COVID-19 patients with various diseases (mild and
severe).
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Figure 3: Comparison of ALT levels in COVID-19 patients with various diseases (mild and
severe).
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Figure 4: Comparison of COVID-19 patients' bilirubin levels under various conditions (mild and

severe).
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Figure 5: Comparison of COVID-19 patients' urea levels under various conditions (mild and
severe).
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Figure 6: Comparison of COVID-19 patients' creatinine levels under various conditions (mild
and severe).

Numerous studies have found severe COVID-19 individuals have a high mortality rate [19]. It is
critical to identify early warning signs of illness aggravation. Previous research has demonstrated
that the generation of interleukin and the duration of lung infection were strongly connected with
disease severity and could be utilized as clinical indicators for determining COVID-19 severity
[17, 20, 21]. The location and expression of ACE2 are significantly linked to the target organ of
the SARS-CoV-2 infection[22]. Seow et al. observed the co-expression of ACE2 in the population
of liver progenitors. They found a liver cell type that may be more susceptible to viral invasion[4,
17]. Additionally, the kidney may explain how SARS-CoV-2 can harm the kidney and liver and
create high levels of renal biomarkers, including creatinine and blood urea nitrogen (BUN).
Researchers found that patients with severe symptoms had more laboratory evidence that a
cytokine storm was to blame for their severe pneumonia, organ damage, and abnormal laboratory
results. According to certain research, the abnormal blood rheology and toxic effects of COVID-
19 patients can make liver enzymes, bilirubin, urea, and creatinine serve as independent predictors
for COVID-19 patients [17].
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4. Conclusions

We conclude that patients with COVID-19, especially those with severe disease, suffer from
liver and kidney dysfunction; therefore, the severity of this disease may be predicted by assaying
the levels of ALT, AST, bilirubin, urea, and creatinine. Moreover, the progression of this disease
from mild to severe in COVID-19 patients may be expected by combining the levels of ALT, AST,

bilirubin, urea, and creatinine.
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