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Abstract: Introduction: Coronavirus disease 2019 (COVID-19) predominantly affects the pulmonary tract, causing mainly 

respiratory symptoms with some involvement of other organ systems. Liver injury has frequently been reported in COVID-19 

patients. The clinical relevance of liver injury related to severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 

infection remains unclear, with a need for studies on the impact of liver function tests (LFTs) abnormalities at baseline. 

Methods: This cross-sectional study aimed to detect an association of LFTs with COVID-19 among Sudanese patients in 

Khartoum State, the Republic of Sudan's national capital city, from August to December 2021. A total of 90 patients with 

COVID-19 confirmed by real-time polymerase chain reaction (RT-PCR) were enrolled; their ages ranged from 20 to 80. 5 ml 

of venous blood samples were collected from each participant by standard venipuncture and placed into a heparin container for 

chemical analysis. The Mindray device was used to analyze the plasma, and the results were shown on a sizable color liquid 

crystal display (LCD). Results: The results showed that there was a significant difference (p. value ≤ 0.05) between levels of 

liver function tests according to the different categories of COVID-19 cases (mild, moderate, and severe). Also, the results 

indicated that there was an insignificant difference (p. value ˃ 0.05) between levels of liver function tests according to gender. 

Moreover, the results found that there was no correlation between liver function parameters and age. Conclusions: The present 

study concluded that the levels of liver function tests were affected by the severity of COVID-19 infection. 
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1. Introduction 

SARS-CoV-2 causes COVID-19, which has rapidly 

evolved from an epidemic outbreak in Wuhan, China, into a 

pandemic infecting more than one million individuals all 

over the world, whereas billions of citizens are affected by 

measures of social distancing and the socioeconomic impact 

of the pandemic. SARS-CoV-2 invades host human cells by 

binding to the angiotensin-converting enzyme 2 (ACE2) 

receptor [1]. It has caused a total of 215 million confirmed 

cases, including 5.12 million deaths as of November 2021 

[2]. 
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Although it is well documented that COVID-19 is 

primarily manifested as a respiratory tract infection, 

emerging data indicate that it should be regarded as a 

systemic disease involving multiple systems, including the 

cardiovascular, respiratory, gastrointestinal, neurological, 

hematopoietic, and immune systems [1]. 

Genomic analysis revealed that SARS-CoV-2 is 

phylogenetically related to severe acute respiratory 

syndrome-like (SARS-like) bat viruses; therefore, bats could 

be the possible primary reservoir [3]. 

The major reason for the high mortality rate of COVID-

19 infection is the severe inflammatory response against the 

virus. The systemic inflammatory response to severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV2) is a 

hallmark of coronavirus disease 2019 (COVID-19), and the 

majority of patients hospitalized for COVID-19 have 

abnormal inflammatory biomarkers [4]. Viral shedding can 

also occur in those who are asymptomatic, and these 

individuals may unknowingly spread the disease to others 

[2]. While the lungs are the primary target, this disease 

involves multiple other organs, including the cardiovascular 

system, kidneys, and liver [5]. Up to 11% of patients with 

COVID-19 have liver comorbidities, and 14% to 53% show 

elevated transaminase levels (alanine aminotransferase 

[ALT] and aspartate aminotransferase [AST]) during the 

progression of the illness. In addition, accumulating 

evidence suggests that there is a strong correlation between 

the severity of the viral infection and the degree of liver 

enzyme elevation, in which those with a mild case of the 

virus may have no abnormality or only slightly elevated 

aminotransferase levels, while those with more severe cases 

can present with higher elevations, furthermore, transient 

liver damage is also seen in mild cases of COVID-19, 

though the liver can return to normal with minimal 

treatment effort [6]. For the 4.5 million people in the US 

who have been diagnosed with one of the many forms of 

liver disease, COVID-19 infection can be particularly 

serious [7]. Furthermore patients with chronic liver disease 

are at high risk for encountering critical outcomes if they 

infected with COVID-19 [8]. Fortunately the laboratory 

tests particularly LFTs provides critical support for the 

proper clinical management of COVID-19 including 

assessing disease severity and progression as well as 

monitoring therapeutic intervention [9, 10]. 

2. Methods 

From August to December 2021, 90 adult Sudanese 

patients with confirmed COVID-19 infection by real-time 

polymerase chain reaction (RT-PCR) were enrolled from the 

Universal Hospital, Jabra Emergency Hospital, and Trauma 

Hospital in Khartoum state, with ages ranging from 20 to 80. 

5 ml of venous blood samples were collected from each 

participant by standard venipuncture and placed into a 

heparin container for chemical analysis. COVID-19 patients 

with muscle disorders or patients who refused to participate 

in study were excluded from this study. A structured 

questionnaire was developed based on patients' demographic 

data (age and gender), presence of comorbidity, disease 

severity, and symptoms. Informed consent was obtained from 

the patients who participated in the present study and with 

the agreement of general managers of quarantine hospitals in 

Khartoum state. Ethical committee approval has also been 

obtained from the National University and the Ministry of 

Health. 

Plasma total protein (TP), albumin (ALB), total bilirubin 

(TB), direct bilirubin (DB), indirect bilirubin (IB), ALT, AST, 

and alkaline phosphatase (ALP) were measured by the 

Mindray device. All results were expressed as mean standard 

deviation (± SD). Statistical analysis was performed using 

SPSS version 21 (Statistical Package for the Social Sciences). 

The difference in mean values between groups was evaluated 

by a t-test. The Pearson correlation test was used to find the 

correlation between two variables. A P-value ≤ 0.05 was 

regarded as significant. 

3. Results 

This study included 90 Sudanese patients with COVID-19 

infection confirmed by RT-PCR. The patients' ages was 

ranged from 20 to 80 years (Mean ± SD: 64.4 ± 15.2), the 

ages were subdivided into three groups: ˂ 50 year, 50-70 

year, and ˃70 year; 66.7% of patients were male and 33.3% 

were female, as shown in table 1. The patients with COVID-

19 were divided according to severity of disease into three 

groups (mild, moderate, and severe), as shown in table 2. The 

results showed that there was a significant difference (p. 

value ≤ 0.05) between levels of liver function tests according 

to the different categories of COVID-19 cases (mild, 

moderate, and severe), as shown in table 3. In addition, the 

results showed that there was no significant difference (p. 

value ˃ 0.05) in levels of liver function tests based on gender, 

as shown in table 4. Moreover, the results showed that there 

was no correlation between liver function tests and age, as 

shown in table 5. 

Table 1. Gender and age distribution of patients infected with COVID-19. 

 Frequency Percent 

Gender 

Male 60 66.7 

Female 30 33.3 

Total 90 100.0 

Age 

< 50 year 18 20.0 

50- 70 year 42 46.7 

> 70 year 30 33.3 

Total 90 100.0 

Table 2. Classification of patients with COVID-19 according to the severity 

of infection. 

Disease severity Frequency Percent 

Mild 18 20.0 

Moderate 54 60.0 

Severe 18 20.0 

Total 90 100.0 
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Table 3. Liver function tests according to the severity of COVID-19 

infection. 

Parameter Mild (n=18) Moderate (n=54) 
Severe 

(n=18) 
P. value 

TP (g/dl) 7.0 ± 0.5 6.9 ± 0.4 6.6 ± 0.7 0.041* 

ALB (g/dl) 4.1 ± 0.2 3.9 ± 0.3 3.0 ± 0.2 0.000** 

TB (mg/dl) 0.9 ± 0.2 0.7 ± 0.3 1.4 ± 0.4 0.010* 

DB (mg/dl) 0.3 ± 0.1 0.2 ± 0.08 0.6 ± 0.2 0.003* 

IB (mg/dl) 0.6 ± 0.1 0.5 ± 0.2 0.9 ± 0.2 0.004* 

ALT (U/L) 25.2 ± 7.4 25.8 ± 9.3 42.8 ± 24.3 0.000** 

AST (U/L) 23.8 ± 10.2 22.8 ± 8.2 42.3 ± 26.4 0.000** 

ALP (U/L) 57.4 ± 15.1 62.2 ± 17.0 82.9 ± 49.6 0.008* 

** Highly significant difference at 0.01 

* Significant difference at ≤ 0.05 

Table 4. Liver function tests according to gender. 

Parameter 
Gender 

P. value 
Male (n=60) Female (n=30) 

TP (g/dl) 6.9 ± 0.5 6.8 ± 0.5 0.453 NS 

ALB (g/dl) 3.8 ± 0.5 3.8 ± 0.4 0.772 NS 

TB (mg/dl) 0.9 ± 0.1 0.8 ± 0.2 0.838 NS 

DB (mg/dl) 0.3 ± 0.05 0.3 ± 0.06 0.794 NS 

IB (mg/dl) 0.6 ± 0.06 0.5 ± 0.07 0.231 NS 

ALT (U/L) 29.9 ± 16.9 27.4 ± 9.7 0.460 NS 

AST (U/L) 27.8 ± 18.3 25.0 ± 9.4 0.443 NS 

ALP (U/L) 65.4 ± 30.9 65.3 ± 20.4 0.983 NS 

NS: Not significantly different 

Table 5. Correlations of LFTs with the ages of COVD-19 patients. 

Parameter Correlation (r) P. value 

TP (g/dl) -0.106 0.322 NC 

ALB (g/dl) 0.027 0.800 NC 

TB (mg/dl) 0.137 0.198 NC 

DB (mg/dl) 0.137 0.197 NC 

IB (mg/dl) 0.105 0.327 NC 

ALT (U/L) 0.002 0.985 NC 

AST (U/L) 0.000 0.998 NC 

ALP (U/L) 0.012 0.913 NC 

NC: No correlation 

4. Discussion 

The present study was conducted in Khartoum State to 

investigate the LFTs among Sudanese patients with COVID-

19 infection. 

The present study indicated that there was a significant 

difference between levels of LFTs according to the different 

categories of COVID-19 infection (mild, moderate, and 

severe). This finding agrees with Wei et al., 2021 [11], who 

found that there was a significant association between 

severity of COVID-19 and LFTs; it also agrees with Weber 

et al., 2021 [12], who found that LFTs were strongly 

associated with a severe course of the disease. Furthermore, 

Menon et al.'s meta-analysis of 2021 [13], found that 

elevated liver enzymes were significantly related to COVID-

19 severity. Meanwhile Huang et al., 2020 [14], found that 

biochemical changes like decreased albumin, increased ALT, 

total bilirubin, lactate dehydrogenase (LDH), and 

procalcitonin levels were significant predictors of ICU 

admission. Moreover, Henry et al., 2020 [15], found that a 

significant elevation in liver enzymes, were reported in 

patients with the severe form of the disease. 

In addition, the current study indicated that there was no 

correlation between LFTs and age; this finding was 

inconsistent with the results of Wei et al., 2021 [11], and 

Weber et al., 2021 [12], who found that there was a 

significant association between age and LFTs; this conflict 

may be due to the small sample size in our study. Moreover, 

the result showed that there was an insignificant difference 

among levels of LFTs according to gender; this finding 

disagrees with Wei et al., 2021 [11], and Weber et al., 2021 

[12], who found that the LFTs were strongly associated with 

gender. 

5. Conclusion 

The present study concluded that the levels of LFTs were 

affected by the severity of the COVID-19 infection as the levels 

of TB, DB, IB, ALT, AST and ALP were higher among severe 

COVID-19 cases, while the levels of TP and ALB were lower 

among severe cases. Based on the analysis of the current result 

we suggest that deranged LFTs may be useful as significant 

predictors of adverse clinical outcomes in COVID-19 disease. 
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