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Abstract 

Background: Corona virus disease is challenging in everyday lives because it 

has devastating effects on human health and well-being and negative impact on 

economy.  

Aim: This study was amid to assessment plasma aminotransferases Enzymes 

activity levels   among COVID -19 patients at Khartoum state. 

Methods:   This was case control study conducted during the period from 

faraway to June 2022. fiftieth patients with COVID -19 collected as case group 

compared with fiftieth healthy volunteer as control group. Blood samples were 

collected from both groups and plasma activities of aminotransferases were 

estimated using full automated spin 200 instrument. the procedure of 

biochemical test was performed according to manufactured instruction, 

statistical analysis was done using SPSS version 25 

Results: The mean of plasma  AST, ALT were significantly  higher in COVID 

- 19 patients (62.08u/l,47.6 u/l) when compared with control group (28.2,21.3) 

with p value (0.00) also this study shows no significant different in mean of 

AST, ALT levels between gender (male, female )in  case group (51.3)(39.1) 

,(66.2,52.7) with  p value (0.23,0.195). 

This result showed no correlation between AST levels and age with p value 

(0.113) R (0.159) on the other hand their correlation between ALT levels 

and age    p value (0.003) R (0.294). 

Also showed no correlation between AST, ALT levels and duration of disease 

with   p value (0.215, 0.182) R (-0.178, 0. 192).  

Conclusion: COVID -19 patients had high levels of AST and   ALT, with 

ALT levels increased due to aging.     
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 المستخلص

يمثل مرض فيروس كرونا تحديا في الحياة اليومية لأنه له آثار مدمرة على صحة الإنسان دمة: المق

. الاقتصادورفاهيته وتأثيره السلبي على   

الأشخاص المصابين بفيروس  في بلازما لدى سالأماينوترانسفيريز مستويات انزيماتتقييم  الهدف:

.في ولاية الخرطوم 19كرونا   

 الدراسةوتمت هذه  2022من فبراير الي يونيو في عام  الفترةفي  الدراسةيت هذه أجر المواد والطرق:

  كمجموعةشخص سليم  50من الأشخاص المصابين بالفيروس كما تم اختيار  50باستخدام بلازما لعدد 

سستم كامل التشغيل الالي. وتم تجهيز  020ضابطة. قدرت مستويات الانزيمات باستخدام جهاز اسبين 

.25ل البيانات باستخدام الحزمة الإحصائية للعلوم الاجتماعية رقم الاصدار وتحلي  

يمات في دم الأشخاص المصابين بينت النتائج ان هناك ارتفاع ذو دلاله معنويه في مستوي الانز النتائج:

 ( وانه ليس هناك فرق ذو دلاله معنويه في متوسط الانزيمات بين النوع62.08, 47.6بفيروس كورونا )

. (66.2, 52.7) انثي( ذكر،)  

  للمرض. الزمنية الفترةبين مستويات الانزيمات والعمر  علاقةعدم وجود  الدراسةكما أظهرت 

في المرضى بفيروس  الاماينوترانسفيريزسزيادة في مستويات  ان هناك بينت  الدراسةهذه  الخلاصة:

.والعمرز ماينوترانسفيريزا الألنينكما بينت ان هنالك علاقة إيجابية بين  19 كوفيد  
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 Chapter one  

Introduction, rationale and objectives 

1.1 Introduction: 

SARS-CO2 (COVID -19) affected more than 500 million confirmed 

cases and over six million deaths which have been reported globally by 

WHO weekly statistical report (Ertuglu et al., 2020). 

COVID 19 has wide range of clinical presentation, varying from 

asymptomatic carrier state to viral pneumonia in addition to various extra 

-pulmonary manifestations, including liver affection (Rajinik et al., 2020) 

many covid 19 patients especially those who have severe or critical 

disease experienced some form of liver injury (Li   et al., 2021). 

One study has shown that 14-53% patients displayed abnormal levels of 

aminotransferases during disease progression, and that liver abnormalities 

could be used to stratify patients’ risk and monitoring illness severity 

(Guan et al., 2020). Abnormal liver blood tests have been found in one -

half of patients the ASRS-COV-2 infection course. a large systemic 

review of 11studies evaluated the liver laboratory parameters of 2541 

patient infected with SARSCOV-2, in cases of severe COVID -19, the 

incidence of liver injury can reach 93% indicating a possible association 

between COVID -19- related liver disease and mortality. (Cai et al., 

2020). However, there is little information available related to 

modifications of liver function test and their role as a marker of severity 

in patients with severe COVID -19 among Sudanese population. Another 

study showed elevated levels of aminotransferases (25%) (Kukla   et al., 

2020). Accordingly, this study highlights the changes in the liver 

enzymes AST and ALT among Sudanese patients with COVID -19 
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1.2 Rationale 

Covid 19 remains common cause of mortality and morbidity in Sudan. 

The first case was reported on 31 March 2020 and up to 3 July 2020 there 

are 9894 confirmed cases and 616 death. The incidence of liver injury can 

reach 93% indicating a possible association between COVID -19- related 

liver disease and mortality. 

AST and ALT enzymes are more enzymes affected in liver by covid -19, 

there are significant elevation in AST and ALT in patient with COVID - 

19 So, this result may provide base line data to avoid complications of 

COVID -19. 
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1.3. Objectives  

1.3.1. General objective  

To study plasma aminotransferases activity among patients with COVID 

-19 at Khartoum state.  

1.3.2. Specific objectives:  

1-To   estimate aminotransferases in study groups. 

2-To compare mean concentration of aminotransferases in case and 

control groups  

3o To correlate between biochemical parameters aminotransferases and 

study variables (age, gender and duration of disease). 
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Chapter two 

2. Literature review 

 2.1 COVID-19   

2.1.1 Definition of COVID-19  

Coronavirus is infectious disease caused by a new strain of coronaviruses, 

are broad subfamily of RNA viruses that often cause respiratory tract and 

gastrointestinal tract infections. (Walls et al., 2020). 

2.1.2 History of COVID -19  

 The latest outbreak of another ARTI (acute respiratory tract infection), 

COVID-19, has once again brought the attention of the world towards the 

deadly viruses and tested our capability of dealing with the threat of 

highly contagious viruses including coronaviruses which are a known 

health threat (Docea et al., 2020). Coronavirus has been known to cause 

human infections since the 1960s; however, the potential of this virus to 

cause deadly epidemics came to fore in the last two decades only. 

COVID-19 is the third major outbreak of respiratory disease in twenty 

years related to coronavirus, which has significantly disturbed the 

socioeconomic balance of the entire world. SARS-CoV-2 belongs to the 

family Coronaviridae, which belongs to the order Nidovirales (King et 

al., 2011).  

2.1.3 Transmission and Pathogenesis of COVID 19 

Infection is acquired either by inhalation of these droplets or touching 

surfaces contaminated by them or then touching the nose, mouth and 

eyes. The virus is also present in the stool and contamination of the water 

supply and subsequent transmission via aerosolization/ feco oral route is 

also hypothesized (World Health Organization, 2020). As per current 
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information, transplacental transmission from pregnant women to their 

fetus has not been described. However, neonatal disease due to post natal 

transmission is described . The incubation period varies from 2 to 14 

days. Studies have identified angiotensin receptor 2 (ACE2) as the 

receptor through which the virus enters the respiratory mucosa. The basic 

case reproduction rate (BCR) is estimated to range from 2 to 6.47 in 

various modelling studies (Cheng et al., 2020). 

 2.1.4 Sign and symptoms of COVID 19  

The most common symptoms are fever, dry cough, shortness of breath, 

myalgia, fatigue. Potential complications include pneumonia, acute 

respiratory distress syndrome, multi-organ failure and death (Guan., 

2019) Potential gastrointestinal manifestations of SARS- CO -2 have 

been reported, including nausea, vomiting, diarrhea and abnormal liver 

function test (LFT) .SARS-CoV-2 infection presents a significant 

heterogeneity in its clinical course, ranging from asymptomatic 

presentations to life-threatening disease such as acute respiratory distress 

syndrome or multiple organ failure (Wu et al., 2020). A great number of 

infected patients mainly those critically ill with SARS-CoV-2, present 

gastrointestinal manifestations, particularly acute alteration of liver 

function (lei et al 2020). 

2.1.5 Diagnosis of COVID- 19  

PCR method is considered as the gold standard for the detection of some 

viruses and is characterized by rapid detection, high sensitivity, and 

specificity. As such, real-time reverse transcriptase-PCR (RT-PCR) is of 

great interest today for the detection of SARS-CoV-2 due to its benefits 

as a specific and simple qualitative assay. Moreover, real-time RT-PCR 

has adequate sensitivity to help us much for diagnosing early infection. 
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Therefore, the „criterion-referenced‟  real-time RT-PCR assay can be 

considered as a main method to be applied to detect the causative agent of 

COVID-19, SARS-CoV-2.it is used as a diagnostic tool using nasal swab, 

tracheal aspirate or bronchoalveolar lavage samples. Several studies have 

shown that SARS-CoV-2 RNA can also be detected in blood and stool 

specimens. The primary, and preferred, method for diagnosis is the 12 

collection of upper respiratory samples via nasopharyngeal and 

oropharyngeal swabs (Long et al., 2020).  

COVID19 conditions involve multiple organ systems; thus, a thorough 

physical examination should be completed. For patients who report 

previous infection with SARS-CoV-2, in addition to standard vital signs 

(i.e., blood pressure, heart rate, respiratory rate, pulse-oximetry, body 

temperature) and body mass index, healthcare professionals should 

evaluate ambulatory pulse oximetry for individuals presenting with 

respiratory symptoms, fatigue, or malaise (Schaller et al., 2020). 

2.1.6 Prevention of COVID- 19 

Since at this time there are no approved treatments for this infection, 

prevention is crucial. Isolation of confirmed or suspected cases with mild 

illness at home is recommended. The ventilation at home should be good 

with sunlight to allow for destruction of virus. Patients should be asked to 

wear a simple surgical mask and practice cough hygiene. Caregivers 

should be asked to wear a surgical mask when in the same room as 

patient and use hand hygiene every 15–20 min.  

The greatest risk in COVID-19 is transmission to healthcare workers 

(Chang et al., 2020). The doctor who first warned about the virus has died 

too. It is important to protect healthcare workers to ensure continuity of 

care and to prevent transmission of infection to other patients. Patients 

should be placed in separate rooms or cohorted together. Negative 
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pressure rooms are not generally needed. The rooms and surfaces and 

equipment should undergo regular decontamination preferably with 

sodium hypochlorite. Healthcare workers should be provided with fit 

tested N95 respirators and protective suits and goggles. Airborne 

transmission precautions should be taken during aerosol generating 

procedures such as intubation, suction and tracheostomies. All contacts 

including healthcare workers should be monitored for development of 

symptoms of COVID-19. Patients can be discharged from isolation once 

they are afebrile for at least 3 d and have two consecutive negative 

molecular tests at 1 d sampling interval. This recommendation is different 

from pandemic flu where patients were asked to resume work/school 

once afebrile for 24h or by day 7 of illness. Negative molecular tests were 

not a prerequisite for discharge. At the community level, people should 

be asked to avoid crowded areas and postpone non-essential travel to 

places with on-going transmission. They should be asked to practice 

cough hygiene by coughing in sleeve/tissue rather than hands and practice 

hand hygiene frequently every 15–20 min. Patients with respiratory 

symptoms should be asked to use surgical masks. The use of mask by 

healthy people in public places has not shown to protect against 

respiratory viral infections and is currently not recommended by WHO. 

However, in China, the public has been asked to wear masks in public 

and especially in crowded places and large scale gatherings are prohibited 

(entertainment parks etc). China is also considering introducing 

legislation to prohibit selling and trading of wild animals. The 

international response has been dramatic. Initially, there were massive 

travel restrictions to China and people returning from China/ evacuated 

from China are being evaluated for clinical symptoms, isolated and tested 

for COVID-19 for 2 weeks  even if asymptomatic. However, now with 

rapid world wide spread of the virus these travel restrictions have 
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extended to other countries. Whether these efforts will lead to slowing of 

viral spread is not known. A candidate vaccine is under development (Li 

et al., 2020). 

2.1.7 Vaccines of COVID -19 

Vaccination is the most effective method for a long- term strategy for 

prevention and control of COVID-19 in the future. Many different 

vaccine platforms against SARS- CoV-2 are in development, the 

strategies of which include recombinant vectors, DNA, mRNA in lipid 

nanoparticles, inactivated viruses, live attenuated viruses and protein 

subunits159–161. As of 2 October 2020, ~174 vaccine candidates for 

COVID-19 had been reported and 51 were in human clinical trials 

(COVID-19 vaccine and therapeutics tracker). Many of these vaccine 

candidates are in phase II testing, and some have already advanced to 

phase III trials. A randomized double- blinded phase II trial of an 

adenovirus type 5- vectored vaccine expressing the SARS- CoV-2 S 

protein, developed by CanSino Biologicals and the Academy of Military 

Medical Sciences of China, was conducted in 603 adult volunteers in 

Wuhan. The vaccine has proved to be safe and induced considerable 

humoral and cellular immune response in most recipients after a single 

immunization. Another vectored vaccine, ChAdOx1, was developed on 

the basis of chimpanzee adenovirus by the University of Oxford. In a 

randomized controlled phase I/II trial, it induced neutralizing antibodies 

against SARS- CoV-2 in all 1,077 participants after a second vaccine 

dose, while its safety profile was acceptable as well. The NIAID and 

Moderna co- manufactured mRNA-1273, a lipid nanoparticle- formulated 

mRNA vaccine candidate that encodes the stabilized prefusion SARS- 

CoV-2 S protein. Its immunogenicity has been confirmed by a phase I 

trial in which robust neutralizing antibody responses were induced in a 

dose- dependent manner and increased after a second dose. Regarding 
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inactivated vaccines, a successful phase I/II trial involving 320 

participants has been reported in China. The whole- virus COVID-19 

vaccine had a low rate of adverse reactions and effectively induced 

neutralizing antibody production. The verified safety and immunogenicity 

support advancement of these vaccine candidates to phase III clinical 

trials, which will evaluate their efficacy in protecting healthy populations 

from SARS- CoV-2 infection (Wang, 2020). 

2.2. Aspartate aminotransferase (AST) 

AST is an enzyme belonging to the class of transferases. It is commonly 

referred to as a transaminase and is involved in the transfer of an amino 

group between aspartate and -keto acids. The older terminology, serum 

glutamic-oxaloacetic transaminase (SGOT, or GOT), may also be used. 

Pyridoxal phosphate functions as a coenzyme. The transamination 

reaction is important in intermediary metabolism because of its function 

in the synthesis and degradation of amino acids. The ketoacids formed by 

the reaction are ultimately oxidized by the tricarboxylic acid cycle to 

provide a source of energy. ( Michael, Bishop., 2005). 

2.2.1. Tissue Source of AST 

 AST is widely distributed in human tissue. The highest concentrations 

are found in cardiac tissue, liver, and skeletal muscle, with smaller 

amounts found in the kidney, pancreas, and erythrocytes. ( Michael, 

Bishop., 2005).  

2.2.2 Diagnostic Significance of AST:  

The clinical use of AST is limited mainly to the evaluation of 

hepatocellular disorders and skeletal muscle involvement. In AMI, AST 

levels begin to rise within 6 to 8 hours, peak at 24 hours, and generally 

return to normal within 5 days. However, because of the wide tissue 

distribution, AST levels are not useful in the diagnosis of AMI. AST 
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elevations are frequently seen in pulmonary embolism. Following 

congestive heart failure, AST levels also may be increased, probably 

reflecting liver involvement as a result of inadequate blood supply to that 

organ. AST levels are highest in acute hepatocellular disorders. In viral 

hepatitis, levels may reach 100 times ULN. In cirrhosis, only moderate 

levels—approximately four times ULN— are detected. Skeletal muscle 

disorders, such as the muscular dystrophies, and inflammatory conditions 

also cause increases in AST levels (4–8 ULN). AST exists as two 

isoenzyme fractions located in the cell cytoplasm and mitochondria. The 

intracellular concentration of AST may be 7,000 times higher than the 

extracellular concentration. The cytoplasmic isoenzyme is the 

predominant form occurring in serum. In disorders producing cellular 

necrosis, the mitochondrial form may be significantly increased. 

Isoenzyme analysis of AST is not routinely performed in the clinical 

laboratory.  

 .(Michael, Bishop., 2005 )

2.3 Alanine aminotransferase (ALT):  

ALT is a transferase with enzymatic activity similar to that of AST. 

Specifically, it catalyses the transfer of an amino group from alanine to- 

ketoglutarate with the formation of glutamate and pyruvate. The older 

terminology was serum glutamic-pyruvic transaminase (SGPT, or GPT). 

Equation 12-12 indicates the transferase reaction. Pyridoxal phosphate 

acts as the coenzyme. ( Michael, Bishop., 2005).  

2.3.1 Tissue Source of ALT: 

      ALT is distributed in many tissues, with comparatively high 

concentrations in the liver. It is considered the more liver-specific 

enzyme of the transferases. ( Michael, Bishop., 2005). 
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2.3.2 Diagnostic Significance of ALT: 

  Clinical applications of ALT assays are confined mainly to evaluation of 

hepatic disorders. Higher elevations are found in hepatocellular disorders 

than in extrahepatic or intrahepatic obstructive disorders. In acute 

inflammatory conditions of the liver, ALT elevations are frequently 

higher than those of AST and tend to remain elevated longer as a result of 

the longer half-life of ALT in serum (16 and 24 hours, respectfully). 

Cardiac tissue contains a small amount of ALT activity, but the serum 

level usually remains normal in AMI unless subsequent liver damage has 

occurred. ALT levels have historically been compared with levels of AST 

to help determine the source of an elevated AST level and to detect liver 

involvement concurrent with myocardial injury. ( Michael, Bishop., 

2005). 

2.4 Relationship between COVID 19 and aminotransferases 

Several mechanisms are proposed to explain injury during covid -19 

infection hypoxia and cardiac failure in critically affected covid 19 cases 

can predispose to hypoxic hepatitis (li, xiao., 2020) the use of high levels 

of positive end -expiratory pressure may cause hepatic congestion by 

increase right atrial pressure and hindering venous return .however these 

mechanism alone cannot explain liver affection in all patient ,as liver 

laboratory test abnormalities are commonly encountered in stable patients 

who did not require mechanical ventilation (Huang  .,  2020). 

ACE2recptors, found on many cells including the lung, heart, liver, 

kidney, and blood vessels, interact with SARS-cov-2direct cytopathic 

effects (Simpson et al., 2020)   recently, the single -cell RNA-seq data in 

healthy human hepatic samples suggest that ACE2 expression by 

cholangiocytes (59.7) is considerably higher than its expression by 

hepatocytes (2.6%) . Despite this major difference in ACE2 expression 
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(Chau., 2020, Ong., 2020). Abnormal liver blood tests have been found in 

almost one -half of patients, throughout the SARS -COV-2 infection 

course. large systematic review of 11 studies evaluating the liver 

laboratory parameters of 2541patients infected with SARScov-2 showed 

the following results; elevated aminotransferases (25%) (Kukla., 2020).  

2.5 previous studies   

Several studies have shown that patients with COVID-19 have evidence 

of liver damage on admission for hospitalization (ranging from 14% to 

53%), expressed mainly by abnormal levels of liver transaminases but 

also by slightly elevated bilirubin levels (Sun., 2020). In cases of severe 

COVID-19, the incidence of liver injury can reach 93%, indicating a 

possible association between COVID-19-related liver disease and 

mortality (Gai ., 2020). However, there is little information available 

related to modifications of liver function tests (LFT) during 

hospitalization and their role as a marker of severity in patients with 

severe COVID-19 (Gan., 2021). large systematic review of 11 studies 

evaluating the liver laboratory parameters of 2541patients infected with 

SARScov-2 showed the following results; elevated aminotransferases 

(25%) (Kukla., 2020). 
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Chapter three 

Material and Methods 

3.1 Materials 

3.1.1. Study approach: 

A quantitative method was used to measure the level of serum AST and 

ALT enzymes in COVID 19 Sudanese patients during the period from 

February to June 2022 

3.1.2.  Study design: 

The study was case control.  

   3.1.3. study area  

This study was carried out at Jabra hospital, Khartoum state. 

3.1.4 Ethical consideration  

the study was approved by Fatima Mohammed and informed 

consent was obtained from each participant appendix 1 

the data was collected through structured questionnaire 

appendix 11 

3.1.5. study population and sample size  

    This study was conducted on 50 subjects with COVID -19 as case 

group and    50 subjects from healthy individuals as control group (ages 

and gender are matched). 

3.1.5.1. inclusion criteria  

Patients adult clinically diagnosed with COVID -19 and healthy 

participants as control group were included in this study.  
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3.1.5.2 Exclusion criteria  

Patients   adult with COVD-19 that had hepatitis, cirrhosis, fatty liver, 

jaundice, pancreatic disease, gallstone was excluded. 

3. 1.6 sampling collection and processing  

About 3ml of venous blood were collected   separated by centrifugation    

in 3000 RPM for 5 min (-20) until time of an analysis. 

Serum level of AST, ALT, were measured using commercial kites of spin 

and practical was performed by using for AST, ALT, spin full 

automation. 
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3.2 Methods      

3.2.1. Measurement of AST: 

Activity level was evaluated by method in appendix 11 

3.2.3. Measurement of ALT 

Activity level was evaluated by method in appendix 111 

3.3 Quality control: 

 The precision and accuracy of all methods used in this study were 

checked by commercially prepared control sample before it is application 

for the measurement of the test and control samples. 

3.4 Statistical analysis: 

Data analysis using SPSS software program version 25. the results were 

expressed as mean ± stander deviation (SD). independent t test was used 

to compare mean of liver enzymes in COVID  19 patient and control 

group. person correlation test was used to study the relation between 

study parameters liver enzymes AST and ALT and study variable (age, 

gender and duration of disease) p value less than 0.05 was considered as 

statistically significant. 
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Chapter four 

Results 

 4.1 Results  

The results of biochemical determine serum of AST and ALT in COVID 

19 patients and control group are given in tables and figures.  

Table (1) illustrate age of study groups and duration of disease, age range 

between (24-82) years and duration of disease between (4-13) days. 

Table (2) represent the comparison of mean ± SD of AST and ALT levels 

in case versus control group. The result showed  increase in case 

compared to control group (61.08 ±14.4 versus 28.2 ±310.) p value ( 

0.00), (47.6 ±12 versus 21.3 ±9.8)   p value 0.00) respectively.  

Table (3) shows  comparison of mean levels of liver enzymes AST, ALT 

in case group according to gender, there were no  different. the mean of 

AST (51.3 ±8.3 vs 66.2 ± 5.1) p  value=0.23 and mean of ALT (39.1 ± 

3.3 vs 52.7 ± 4.2) p value (0.195)  

Figure (1) shows correlation between ALT and age, there was significant 

positive correlation between ALT levels   and age   in COVID  19 (r 

0.297, p 0.003). 

Figure (2) shows no correlation between AST levels and age in case 

group (r 0.159, p 0.113) 

Figure (3) shows no correlation between AST levels and duration of 

disease with (r 0.178, p value 0.215). 

Figure (4) shows no correlation between ALT levels and duration of 

disease. (r 0.192, p value 0.182). 
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Table 1: Descriptive Statistics of Demographic Data 

Variables  N Minimum Maximum Mean Std. Deviation 

Age 100 24year 82 year  61.7 11.5 

Duration 50 4 day  13day  9.2 2.1 

 

 

 

 

 
Table 2: Comparison of mean levels of liver enzymes between case and control 

group. 

 

Parameters case group (N= 50) control group (N= 51) P value 

Mean SD Mean SD 

AST U/l 61.08 14.4 28.2 10.3 0.00 

ALT U/l 47.6 12 21.3 9.8 0.00 

 

 

 

 

 

Table 3: Comparison of mean levels of liver enzymes in case group according to 

gender 

Parameters Male (N= 31) Female (N= 25) P value 

Mean SD Mean SD 

AST U/l 51.3 8.3 66.2 5.1 0.23 

ALT U//l 39.1 3.3 52.7 4.2 0.195 
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 Figure 1: correlation between ALT levels and age of patients  

(r = 0.297, p value = 0.003) 

 

 

 

 

 

 

 

 
  

Figure 2: correlation between AST levels and age in case group 

(r = 0.159, p value = 0.113) 
 

  

R = 0.159, p=0.113 
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Figure 3: correlation between AST levels and duration of disease in 

case group 

(r = -0.178, p value = 0.215)  

 

 

 

 

 

 

 

 

 

 

 
 



20 
 

 
 

 
Figure 4: correlation between ALT levels and duration of disease in 

case group 

(r= 0. 192, p value = 0.182) 
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Chapter five 

Discussion, Conclusion and Recommendations 

5.1 Discussion  

Abnormal liver function tests (LFT) are frequently observed in patients 

with COVID-19, of which the underlying pathogenesis is incompletely 

understood (lai et al., 2020). 

This study described 50 adult patients who were hospitalized with 

COVID-19 in jabber hospital in Sudan and 50 healthy volunteers as 

control group. The study aimed to assess the levels of Aminotransferases 

in COVID-19 Patients.  

Result of this study showed that, there were significant increase in   AST 

and ALT in patient with COVID 19. This result is similar to another 

result of (Huang  et al., 2020; Guan  et al., 2020) , which reported that , 

bile  duct cell has high specific expression of coronavirus receptor ACE-2 

and low expression of hepatocytes, indicating the capability of COVID-

19 to bind to ACE-2 positive bile duct cells directly, leading to the 

dysfunction of the bile duct, while biliary epithelial cell plays a key role 

in liver regeneration and immunoreaction.  Additionally, most scholars 

believe that cytokine storm syndrome (CCS) and drug-induced liver 

injury may be the main mechanism behind hepatic injury. 

On the other hand, the study demonstrated positive correlation of ALT 

with age of patients with COVID-19 (r =0.297, p value 0.003) while there 

was no correlation of AST with age and duration of disease (r= 0. 159 p, 

value = 0. 113) (r= 0.178, p value = 0.215) respectively and there was no 

correlation between ALT and duration of disease (r = 0.192, p value 

0.182) This finding is quite similar with study of (Ram et al., 2020) who 

reported significantly higher proportion of patients with abnormal liver 

functions were elderly and duration of admission. The difference can 

attribute to low sample size and instrumental difference.  
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5.2 Conclusions 

This study concluded increased in activity of aminotransferase in 

COVID-19 Patients Also, there was positive correlation between ALT 

and age.  

 

5.3 Recommendations 

_Further studies are still required to validate these results and define the 

role of liver tests in diagnostic algorithms. 

_ The follow-up should be done to know whether this hepatic damage 

would have repercussions after hospital discharge. 
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 Appendix 1 

Sudan University of Science and Technology 

Collage of Graduate Studies 

Assessment of Plasma Levels of AST and ALT  in Sudanese Patient 

with COVID- 19 at Khartoum State. 

Name: ……………………………………………………………… 

Age: ……….………….……………………………………………… 

Gender:  Male                                           Female  

Duration of disease: ……………………………………………………. 

Chronic disease? 

Liver cancer……………………………………………………………. 

Cirrhosis……………………………………………………………….. 

Ascites………………………………………………………………….. 

Hepatitis………………………………………………………………… 

Jaundice………………………………………………………………… 

Pancreatic disease………………………………………………………. 

Gall stone……………………………………………………………….. 

Hypertension……………………………………………………………. 

Biliary disease…………………………………………………………… 

Autoimmune disorder……………………………………………………. 

Lung disease……………………………………………………………… 

None……………………………………………………………………… 
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Do you taka any medication?..................................................................... 

Yes …………………………………… No……………………………… 

Investigation result:  

AST ……………………………………………………………………… 

ALT……………………………………………………………………… 
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Appendix II
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Appendix III 
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Appendix IV 

 

 

 

 

 

 

 


