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ABSTRACT:  Coronavirus disease 2019(COVID-

19), caused by Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) has attracted 

enormous worldwide attention. The system usually 

associated is respiratory tract related ranging from 

mild common cold to severe acute respiratory 

syndrome. COVID-19 infection can involve 

multiple body organs other than respiratory tract 

and lung. The knowledge of pathogenesis of 

COVID-19 continues to evolve and limited data 

exist, especially in this part of this country, about 

the engagement of the tissues like liver which is 

involved in the metabolism and excretion. This 

cross-sectional hospital based is study conducted in 

Biochemistry Department, JNIMS, Imphal for a 

period of  8 months from March, 2020 to October, 

2020 with the aim to study the profile of liver 

function test in COVID-19 patients in an adult 

population in Manipur, India. The parameters 

considered were Total bilirubin (T.bil), Direct 

bilirubin (D.bil), Alkaline phosphatase (ALP), 

Alanine amino transferases (ALT), Aspartate 

amino transferases (AST), Total protein (TP), 

Albumin and Globulin in a total of 233 patients. 

Abnormal liver function test was defined as 

increased level of liver enzymes or parameters. 

Statistical analysis was performed using SPSS 

Software version 21 and the values were expressed 

as mean±SD.  

Out of 233 patients, 74(31.8%) were female and 

159(68.2%) were male. The liver parameters AST 

and ALT were found to be raised with a mean 

value 83.93±91.63 U/L and 70.18±91.80 U/L 

respectively as compare to their normal values. 

AST and ALT were found to be more in male as 

compared to female. AST was found to be highest 

at the age group (45-59) years. ALT was increased 

in age group (45-59) years followed by ≥ 60 years 

age group. Abnormal LFT profiles are associated 

with a range of health outcomes. The study is taken 

up to describe the profile of COVID-19 related 

liver dysfunction that might help in facilitating 

future prevention and management of COVID-19. 

KEYWORDS: Liver function test; COVID-19; 

Alkaline phosphatase (ALP); Alanine amino 

transferases (ALT); Aspartate amino transferases 

(AST) 

 

I. INTRODUCTION 
The ongoing pandemic of coronavirus 

disease (COVID-19) is caused by Severe Acute 

Respiratory Coronavirus 2 (SARS-Cov-2) leading 

to global health crisis 
[1]

. The pathogen causes 

infection from mild to severe ranges 
[2]

. The system 

usually associated is respiratory tract with 

symptoms ranging from mild fever, dry cough, to 

severe condition like acute respiratory distress 

syndrome 
[3]

. COVID-19 infection can involve 

multiple body organs other than the respiratory 

tract like cardiovascular, digestive and nervous 

systems 
[4]

. The virus has been reported to attach to 

and enter the cells through angiotensin converting 

enzyme (ACE2) receptors through the process of 

endocytosis. This receptor is found in the different 

organs of the human body and involved in the 

dysfunction of the vital organs, for instance, liver 

dysfunction 
[5]

. There have been reports of 

abnormal liver function in COVID -19 patients 
[6-8]

. 

The knowledge and pathogenesis of COVID-19 

continues to evolve and limited data exist, 

especially in this part of the country, about the 

engagement of the tissues like liver which is 

involved in the metabolism and excretion. 

The current study aims to study the profile 

of liver function test in COVID-19 patients in an 

adult population in Manipur, India.        

               

II. MATERIALS AND METHODS 
This cross-sectional hospital based study 

was conducted at the Biochemistry Department of 

Jawaharlal Nehru Institute of Medical Sciences, 

Imphal, Manipur. The study was conducted for a 
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period of 8 months from March, 2020 to October, 

2020 in a total of 233 patients aged above 18 year. 

The study was conducted on consecutive COVID-

19 patients whose blood samples were sent at the 

Department of Biochemistry for routine blood test. 

A total of 233 COVID-19 positive patients 

undergoing treatment in JNIMS Hospital constitute 

the study population.   

All the RTPCR COVID-19 positive 

patients, who were aged 18 years and above, both 

male and female, whose blood sample were 

received at the Biochemistry Department for liver 

function test were included in the study. Those 

known case of carcinoma or malignancy, hepatitis 

B and C, HIV infected patients, pregnant woman 

and patients on hepatotoxic drugs like anti 

tubercular, allopurinol, etc. were excluded from the 

study. 

Informed consents were taken from 

patients who have participated in the study. Under 

proper aseptic precaution, 2ml of blood was drawn 

from the antecubital vein from the selected 

subjects/ participants. The blood sample was then 

transferred to plain vial. It was then centrifuged at 

3000 Revolutions per Minute (RPM) for 10 

minutes in a centrifuge machine and serum was 

collected. The serum was processed immediately. 

  The liver function test parameters were 

estimated using IFCC (The International Federation 

of Clinical Chemistry and Laboratory Medicine) 

approved method. Total protein and Serum 

Albumin were estimated using Biuret 
[9] 

and 

Bromocresol Green method 
[10]

. Total Bilirubin and 

Direct Bilirubin were estimated based on 

Azobilirubin and Dual WL spectrophotometric 
[11]

. 

Transaminases (AST & ALT) were estimated using 

Kinetic with Pyridoxal-5-phosphate 
[12, 13]

. Alkaline 

phosphatase method is based on pNPP/AMP buffer 
[14]

. 

Abnormal liver function tests was defined 

when the Total Bilirubin ≥  1.3 mg/dL and/ or Total 

Protein < 6.3g/dL and/ or Albumin < 3.5 g/dL 

and/or Globulin > 3.5 g/dL and/or AST > 46 IU/L 

and / or ALT > 69 IU/L and/ or ALP > 126 IU/L. 

These values are consistent with the upper or lower 

limits of normal established by reference laboratory 

for the area. 

 

III. STATISTICAL ANALYSIS 

The data obtained was analysed using 

SPSS version 21. Results were expressed as mean 

± standard deviation (SD). 

 

IV. RESULT 
 During the period from March, 2020 to 

October, 2020, the blood samples of a total of 233 

patients were collected at the Department of 

Biochemistry for the liver function test including 

74 (31.81%) females and 159 (68.2%) males. 

  The average age of the patients was 49 

years. The male patients have high value of mean 

age (51.67±14.51 years) as compared to the female 

(44.33±17.01 years). The liver parameters AST and 

ALT were found to be raised with a mean value of 

83.93 ± 91.63 U/L and 70.18 ± 91.80 U/L 

respectively as compared to their normal values. 

AST and ALT were found to be more in 

male with respective values of 97.18±104.88 U/L 

and 84.09±106.36U/L as compared to female  

(Table 1). 

AST was found to be highest 

(98.19±100.51 U/L) at age group (45-59) years. 

ALT was increased in age group (45-59) years with 

a value of 80.48 ± 94.29 U/L followed by ≥ 60 

years age group with a value of 73.47 ±112.74 U/L 

(Table 2). 

In this study, serum AST value was found 

to be abnormal in 57% of the cases. Serum 

albumin, serum ALT,ALP, total protein, T.Bil were 

found to be deranged in 44%, 30%, 30%, 29% , 

10% respectively (FIGURE1)

 

Table 1: Liver profiles in COVID-19 patients( in mean±SD) 

 TOTAL MALE FEMALE 

Age(years) 49.37±15.68 51.67±14.51 44.43±17.01 

T.bil(mg/dl) 0.86±0.81 0.97±0.94 0.63±0.32 

D.bil(mg/dl) 0.34±0.39 0.39±0.46 0.24±0.16 

AST(U/L) 83.93±91.63 97.18±104.88 55.45±40.93 

ALT(U/L) 70.18±91.80 84.09±106.36 40.30±31.13 

ALP(U/L) 114.61±74.36 118.14±76.53 107.00±69.35 

Total 

protein(g/dl) 

6.65±0.76 6.67±0.77 6.59±0.73 

Albumin(g/dl) 3.60±0.56 3.63±0.55 3.56±0.59 

Globulin(g/dl) 3.06±0.57 3.08±0.60 3.03±0.48 
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FIGURE1: ABNORMALITY% OF THE PARAMETERS OF THE LIVER FUNCTION 
TEST(LFT) 

 
 

V. DISCUSSION 
In the current study, out of 233 COVID-19 

cases, 159 were male and 74 were female. The 

mean age of patients was 49.37 ±15.68 years. 

Grouping with age interval of around 15 years, age 

group of 45-59 years and ≥ 60 years were found to 

have abnormal liver function test. Although the 

mechanism is not clear, a study of Feng G. et al 

also mentioned about the association of liver 

dysfunction in COVID-19 patients with older age 
[15] 

. 

Males have higher LFT profiles than 

female which is in co-ordination with others study 
[16-18]

. The AST value was higher in male (97.18 

±104.880 U/L) as compared to female (55.45 

±40.939U/L). The result is in accordance with other 

studies where the AST values were higher in men 

as compared to female 
[18-22]

. 

Also, in this present study, ALT value was 

higher than that of female. The higher values of the 

LFT profiles in case of male than female may be 

attributed by the sex-based immunologic and/or 

hormonal differences 
[23]

. These higher values of 

the liver parameter throw a light on the hypothesis 

that infected males may be predisposed to develop 

COVID-19 related liver dysfunction as compared 

to female. 

Again, in the present study serum AST 

value was found to be abnormal in 57% of the 

cases. Serum albumin, serum ALT, ALP, total 

protein, T.Bil were found to be deranged in 44%, 

30%, 30%, 29%, 10%  respectively. The finding of 

our study contradicts the findings reported by 

Kuller et al. 
[24]

 where the abnormalities percent for 

AST was lower than that of ALT. In their study 

AST was found to be abnormal in 21% and ALT in 

24% of the cases.  

 There are certain limitations of our study. 

In this cross sectional survey, our knowledge on the 

etiologic factors associated with the COVID-19 

patients is limited. We failed to collect the proper 

detailed history of the patients due to hindrances by 

COVID-19 management protocol. There is limited 

liver profile data of the patients prior to COVID-19 

infection. The history of prior intake of drugs like 

oral contraceptive pills, or hormone replacement 

Table 2: Age-wise liver profiles in COVID-19 patients( in mean±SD) 

 <30years 30-44years 45-59years >=60years 

Age(years) 25.04±3.49 36.10±4.14 51.85±4.03 66.45±5.91 

T.bil(mg/dl) 0.696±0.45 0.685±0.37 0.972±1.00 1.010±1.00 

D.bil(mg/dl) 0.268±0.29 0.266±0.21 0.383±0.42 0.418±0.50 

AST(U/L) 54.28±45.35 83.11±0.92 98.19±100.51 81.27±94.93 

ALT(U/L) 52.24±36.31 64.83±74.95 80.48±94.29 73.47±112.74 

ALP(U/L) 99.44±66.16 114.96±82.37 114.26±70.89 119.10±72.32 

 Total 

protein(g/dl) 

6.772±0.84 6.569±0.83 6.685±0.72 6.665±0.70 

Albumin(g/dl) 3.904±0.73 3.661±0.56 3.567±0.58 3.500±0.47 

Globulin(g/dl) 2.908±0.44 2.921±0.60 3.113±0.59 3.194±0.52 
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therapy or of alcohol abuse could not be collected. 

Also, we were unable to obtain the clinical features 

and treatment received by the patients enrolled in 

our study which limited us in explaining the 

phenomenon caused by SARS-CoV-2.  

The liver dysfunction may be a 

complication of COVID-19 infection or can be due 

to adverse drug reactions used to control the 

infection like lopinavir-ritonavir 
[25]

.
 

Acetaminophen is frequently used for COVID-19 

symptom relief and can cause alterations in 

aminotransferases even at therapeutic doses 
[26]

. 

AST is found primarily in the heart, liver, skeletal 

muscle, and kidney, ALT is found primarily in the 

liver and kidney, with lesser amounts in heart and 

skeletal muscle
 [27]

. Although the value of ALT is 

more specific than AST for determining the liver 

function test, it is found to be affected by body 

mass index (BMI) and triglyceride levels 
[28-30]

. 

Total cholesterol levels and alcohol consumption 

among men have a positive correlation, whereas 

smoking , physical activity and age were reported 

to have a negative correlation with ALT levels 
[31-

32]
. But in our study, the increase is more significant 

in case of AST. Hence, further investigation is 

necessary to determine the cause of raised liver 

enzymes in order to rule out the confounding 

factors or effect modifiers contributing to the raised 

liver parameters like that of cardiovascular 

dysfunctions, etc. 

 

VI. CONCLUSION 
Abnormal LFT profiles are associated 

with a range of health outcomes. The mechanism of 

hepatic injury is not well understood yet and seems 

to be multifactorial. The patients with remarkably 

altered LFT are at higher risk of progression to 

more serious disease contributing to its mortality 

and morbidity. This descriptive cross-sectional 

study is taken up to describe the profile of COVID-

19 related liver dysfunction that might help in 

facilitating future management and prevention of 

fatal COVID-19 complications and to throw some 

light that might help in generating hypothesis of 

liver function abnormalities and specific impending 

COVID-19 complications to reduce morbidity and 

mortality. 
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