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ABS TRACT  
 

 

BACKGROUND 

Since its reporting in December 2019, SARC-COV-2 (COVID -19) has infected more 

than 230 million people over the world by colonising the respiratory tract, however 

very little is known about its effect on liver and how the liver injury affects disease 

prognosis. This study was done to assess the hepatic profile in SARC-COV-2 

infection along with inflammatory markers. 

 

METHODS 

This is a single centred prospective observational study. 400 patients with real time 

polymerase chain reaction (PCR) confirmed COVID 19 infection admitted in KIMS, 

Hubballi were taken for study. Patients with decompensated liver disease were 

excluded from the study. Clinical examination and laboratory investigations 

including liver function test (LFT), renal function test (RFT), complete blood count 

(CBC), chest X-ray, D-dimer, ferritin, lactate dehydrogenase (LDH), C reactive 

protein (CRP) was done for all the patients. 

 

RESULTS 

Out of the 400 covid-19 positive patients admitted, 286 (71.5 %) had abnormal 

liver enzymes. Significantly raised liver enzymes were seen in males. Raised liver 

enzymes and inflammatory markers were associated with poor outcome of the 

disease. Significant reduced albumin was associated with poor outcome of the 

disease. Significantly raised aspartate transaminase (AST), alanine transaminase 

(ALT) levels were associated with increased severity of the disease. (P = 0.009 and 

0.029 respectively). Significant positive relation was found between liver profile 

and inflammatory markers. 

 

CONCLUSIONS 

Majority of patients admitted with SARS-CoV-2 had deranged liver profile. Higher 

proportion of abnormal liver enzymes were seen in males. Degree of liver injury 

increases with increasing severity of the disease. Even though abnormal liver 

enzymes were positively associated with elevated inflammatory markers and 

severity of the disease, more studies are needed to study implications of liver injury 

in prognosis of SARS-CoV-2 infection. 
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BACK GRO UND  
 

 

 

COVID - 19 was first reported in December 2019 in Wuhan 

city of China and is caused by severe acute respiratory 

syndrome corona virus - 2.1 Despite aggressive measures, it 

has spread to more than 200 countries and as of October 

2021, it has infected more than 233 million people and killed 

more than 4.7 million people globally.2 

Corona virus belonging to the family coronaviridae are 

RNA viruses infecting birds and mammals by targeting the 

respiratory tract.3 Though COVID - 19 patients come with 

respiratory symptoms, extra pulmonary manifestations are 

not uncommon.4 COVID - 19 is a systemic disease with 

multiple target organs like lung, heart, intestine, liver, kidney 

and lymph nodes.5 

Liver is a very important organ in our body. It is a 

storehouse of many vitamins and minerals. Liver removes 

potential toxin from the body by metabolising them into 

simple non-toxic by-products. Liver also synthesises many 

proteins and coagulating factors. Liver is a storehouse of 

glycogen which serves as an immediate source of energy in 

times of need. Liver also helps to fight infections by removing 

bacteria from the portal circulation. Liver metabolises haeme 

into bile which is responsible for absorption of fat soluble 

vitamins. Liver converts toxic ammonia into urea which is 

later excreted through kidneys. 

Liver injury in SARS – CoV - 2 infection is thought to be 

multifactorial which includes direct cytopathic effects of 

virus on hepatocytes, sepsis and cytokine mediated injury, 

uncontrolled immune response and drug induced liver 

injury. COVID - 19 causing multi organ dysfunction and 

cytokine storm leading to acute surge in levels of IL - 6, IL - 2, 

INF - ϒ and IL - 10 which directly causes damage to liver and 

also influences disease severity. A recent study found that 

SARS – CoV - 2 binds to angiotensin converting enzyme 2 

(ACE2) receptors present in bile duct cells or cholangiocytes 

facilitating viral entry and replication resulting in both direct 

and immune mediated hepatic injury.6,7 Post-mortem study 

of liver of COVID - 19 patient showed viral RNA along with 

micro vesicular steatosis with lobular involvement.8,9 Small 

amount of viral particles were also detected in blood stream 

of patients. Hence it is possible that the viral particles reach 

the liver through portal circulation. According to certain 

studies, raised liver function parameters are linked to poor 

clinical outcomes in COVID - 19 patients, including longer 

hospital stays, a higher risk of severe COVID - 19 disease, and 

mortality.10-12 

This dysregulation of liver dysfunction is represented 

biochemically as derangement of liver enzymes. This study 

aims to study the type of liver injury by analysing liver 

enzymes and total bilirubin and its correlation with different 

inflammatory markers in patients infected with SARS – CoV - 

2. 

 

 
 

ME TH OD S  
 

 

This is a single centred prospective observational study. 400 

patients of both genders admitted in KIMS (Karnataka 

Institute of Medical Sciences), Hubballi which is a tertiary 

care centre with COVID - 19 positive status were 

retrospectively analysed. Patients from Dharwad district 

admitted from June to September of 2021 were taken for the 

study. All patients over the age of 16 years were included in 

the study. Patients below the age of 16 years, pregnant 

women and those with decompensated liver disease were 

excluded from the study. Patients name, age, sex along with 

clinical data including laboratory investigations and chest 

radiographs and outcome was collected. All the patients were 

segregated into mild, moderate and severe category based on 

clinical severity and assessment parameters according to 

updated clinical management protocol for COVID - 19 2021 

given by Government of India, Ministry of Health and Family 

Welfare.13 

 

 

La bor a tor y Me thod s  

COVID - 19 positive status were based on the results of SARS 

– CoV - 2 RNA tests in nasopharyngeal or throat swab 

specimens using the polymerase chain reaction method. 

Following standard precautionary methods, blood sample 

was taken by designated person with wearing personal 

protection equipment. Early morning samples were taken 

and centrifuged for 10 minutes. Serum samples for liver 

function tests, CRP and ferritin were analysed in Transasia 

XL 1000 auto analyser. Samples for D-dimer were analysed 

by ECL 105 single channel coagulation analyser. Tests were 

performed according to standard protocols and procedures 

provided by Erba Mannheim company. 

 

 

Par am eter s for  Li ver  Func ti o n Tes t  a nd 

In fl amm ator y M ar ker s  

Abnormal liver function tests were defined as elevation of 

following parameters in serum: total bilirubin (TB) > 1.2 

mg/dl, albumin < 3.5 g/L, aspartate transaminase (AST) > 40 

U/L, alanine transaminase (ALT) > 40 U/L and alkaline 

phosphatase (ALP) > 128 U/L. COVID - 19 is a new emerging 

infectious illness, and classifications for liver injury aren't yet 

established. In this study, hepatocellular injury is defined as 

raised AST or ALT more than 3 times the upper limit of 

normal range and cholestatic injury is defined as raised ALP 

more than 2 times the upper limit of normal range. Mixed 

liver injury is defined as presence of AST/ALT more the 3 

times upper limit and ALP more than 2 times the normal 

limit. 

Raised inflammatory markers were defined as D-dimer > 

500 ng/dl, CRP > 10 mg/L, serum LDH > 280 U/L, serum 

ferritin > 400 in males and > 250 in females. 

 

 

S ta ti s ti cal  An aly si s  

Data was entered in MicrosoftTM Excel and analysed using R 

software.14 Categorical variables were summarised as 

frequency and percentage, continuous variables were 

summarised as mean (SD), median (IQR). Categorical 

variables were analysed using chi square test. Relation 

between two continuous variables were analysed using 

Pearson’s correlation. P value < 0.05 was considered as 

statistically significant. 
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RES ULT S  
 

 

 

Out of the 400 covid-19 positive patients admitted, 268 (67 

%) were males and 132 (33 %) were females. 41 (10.3 %), 69 

(17.3 %) and 290 (72.5 %) patients belonged to mild, 

moderate and severe categories respectively. Out of 400 

patients, 286 (71.5 %) patients had abnormal liver enzymes 

out of which 28 patients had hepatocellular and/or 

cholestatic injury. Out of 286, 214 patients had abnormal 

AST/ALT, 21 patients had pure abnormal ALP and 72 

patients had mixed pattern. 

 

 
Figure 1. Distribution of Abnormal Liver Enzymes in Patients 

 
  Male (%) Female (%) Chi Square Test 

AST 
Normal 65 (24.3) 49 (37.1) 

P = 0.015 Abnormal 185 (69) 79 (59.8) 
Hepatocellular injury 18 (6.7) 4 (3) 

ALT 
Normal 129 (48.1) 85 (64.4) 

 
P = 0.009 

Abnormal 129 (48.1) 43 (32.6) 
Hepatocellular injury 10 (3.7) 4 (3) 

ALP 
Normal 214 (79.9) 93 (70.5) 

 
P = 0.078 

Abnormal 47 (17.5) 36 (27.3) 
Cholestatic injury 7 (2.6) 3 (2.3) 

Table 1. Comparison of Liver Enzymes with Gender 

 

Mean age of patients was 56.72 overall. 71.7 % of males 

had raised AST levels compared to 62.8 % in females. 51.8 % 

had raised ALT levels compared to 35.6 % in females. 

However, 20.1 % had raised ALP levels compared to 29.6 % 

in females. 

 
 Discharge Death P Value 

Age 55.53 +/- 15.52 60.11 +/- 14.13 0.003 
Albumin 3.0 +/- 0.66 2.63 +/- 0.65 0.012 

Total Billirubin 0.75 +/- 1.69 0.72 +/- 0.61 0.854 
AST 54.69 +/- 43.06 76.74 +/- 73.93 0.048 
ALT 43.05 +/- 29.01 64.55 +/- 70.64 0.042 
ALP 103.43 +/- 83.38 119.62 +/- 104.92 0.1 
CRP 53.17 +/- 33.49 61.7 +/- 30.09 0.016 

D dimer 1773 +/- 2480.48 2901 +/- 4550.76 0.002 
Ferritin 443.38 +/- 281.43 566.06 +/- 305.5 < 0.005 

Table 2. Comparison of Demographical and Laboratory Data (Mean 
+/-SD) Including Liver Enzymes of COVID - 19 Patients with Outcome 

 

Mean age of death was significantly lower in patients that 

got discharged compared to those who died (55.53 compared 

to 60.11 years). Albumin was significantly lower in the 

patients who succumbed due to disease (3 compared to 2.63 

g/dl). Similarly total bilirubin, AST, ALT, CRP, D dimer and 

ferritin were higher in patients who succumbed to the 

disease. Hepatocellular enzymes like AST and ALT showed 

significant correlation in between patients who were 

discharged and declared with P values of 0.048 and 0.042 

respectively. Mean AST levels were 54.59 U/L in discharged 

group compared to 76.74 U/L in declared group. Mean ALT 

levels were 43.05 in discharged group compared to 64.55 

U/L in declared group. Inflammatory markers like CRP, D 

dimer and ferritin showed significant association between 

the two groups with P values of 0.016, 0.002 and < 0.005 

respectively. 
 

  
Discharge 

(%) 
Death  

(%) 
Chi Square 

Test 

AST 
Normal 86 (75.4) 28 (24.6) 

P = 0.103 Abnormal 178 (67.4) 86 (32.6) 
Hepatocellular injury 14 (63.6) 8 (36.4) 

ALT 
Normal 156 (72.9) 58 (27.1) 

 
P = 0.084 

Abnormal 114 (66.3) 58 (33.7) 
Hepatocellular injury 8 (57.1) 6 (42.9) 

ALP 
Normal 224 (73) 83 (27)  

P = 0.011 
 

Abnormal 48 (57.8) 35 (42.2) 
Cholestatic injury 6 (60) 4 (40) 

Table 3. Comparison of Degree of Derangement of Liver Enzymes  
with Outcome of Patients 

 

The degree of derangement of liver enzymes were 

correlated with outcome of the disease. ALP was found to 

have significant association with outcome of the disease (P = 

0.011) whereas AST and ALT did not show significant 

association with the outcome (Table 3). However when the 

levels of enzymes were categorised into normal, abnormal 

and hepatocellular injury, worsening levels of AST and ALT 

were significantly associated with severity of COVID - 19 

disease with P value of 0.009 and 0.029 respectively          

(Table 4). 
 

  
Mild (n = 

41) 
Moderate 
(n = 69) 

Severe  
(n = 290) 

Chi Square 
Test 

AST 
 

Normal 22 21 75 

P = 0.009 
Abnormal 18 44 198 

Hepatocellular 
injury 

1 4 17 

ALT 

Normal 32 38 148 

P = 0.029 
Abnormal 8 29 131 

Hepatocellular 
injury 

1 2 11 

ALP 

Normal 29 51 227 

P = 0.466 
Abnormal 12 16 55 

Hepatocellular 
injury 

0 2 8 

Table 4. Comparison of Severity of Liver Injury with  
Severity of COVID-19 Disease 

 

Mean value of total protein in discharged and death 

groups were 6.05 g/dl and 6.15 g/dl respectively. Mean 

values of albumin were 3 g/dl and 2.63 g/dl respectively (P < 

0.05). Levels of bilirubin was relatively same (0.49 and 0.57 

g/dl respectively) in both the groups. 
 

 
CRP D-dimer Ferritin 

r P r P r P 
Albumin -0.341 < 0.005 -0.051 0.307 -0.097 0.053 

TB 0.034 0.492 0.076 0.131 0.121 0.016 
AST 0.021 0.677 0.167 0.001 0.106 0.034 
ALT 0.09 0.071 0.094 0.059 0.044 0.377 
ALP 0.105 0.036 0.08 0.11 0.072 0.15 

Table 5. Correlation of Liver Function Parameters with Inflammatory 
Markers Using Pearson’s Correlation (r) and P Value 

 

The liver function tests were correlated with 

inflammatory enzymes with the help of Pearson quotient and 

P value. Albumin being a negative acute phase reactant had a 

significant negative correlation with CRP, D-dimer and 

ferritin levels. Positive correlation was seen between other 

liver function parameters including total bilirubin (TB), AST, 

ALT and ALP with CRP, D-dimer and ferritin levels. C reactive 

protein showed significant association with albumin (p < 

0.005) and ALP (p = 0.036). D-dimer showed significant 

association with AST (p = 0.001). Ferritin levels showed 

significant association with TB (p = 0.016) and AST (p = 

0.034). 
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DI SCU S SI ON  
 

 

Liver function tests include various parameters like markers 

of hepatocellular injury (AST, ALT), markers of bile duct 

injury (ALP), synthetic capacity of liver (Albumin) and 

markers of bile clearance (serum bilirubin). These 

parameters are however not specific for liver. ALP can be 

elevated in diseases of bone and aminotransferases can be 

elevated in myosite injury. SARS-CoV-2 infection is a 

multisystem inflammatory disease with predominant 

involvement of respiratory system, however it also produces 

significant inflammatory response in gastrointestinal and 

hepato-biliary system thereby warranting need for present 

study. 

Out of 400 COVID-19 positive patients studied in this 

study, 286 (71.5 %) had abnormal liver enzymes which is 

comparable with study done by Cai Q et al. which showed 

nearly 76.3 % of patients had abnormal liver enzymes.11 This 

significant association in patients with no previous 

decompensated liver disease suggests viral mediated liver 

injury.  SARS–CoV-2 uses ACE2 receptor for docking and 

entry into the cells.7 ACE2 receptors are present in plenty in 

cholangiocytes through which virus causes liver 

dysfunction.8 In our study AST, ALT, ALP enzymes were 

significantly elevated in males compared to females (P < 

0.05) which is consistent with the Wuhan based study which 

attributes it to increased ACE2 receptor expression in 

male.15,16 Higher proportion of males had abnormal liver 

enzymes compared to females in our study which is 

comparable to study by Saini RK et al. where 67.4 % males 

had abnormal liver enzymes compared to 46.03 % in 

females. Age is a important risk factor for mortality in SARS–

CoV-2 infection (P = 0.003). Worsening levels of liver 

enzymes showed significant association with increasing age 

which is consistent with previous studies.17,18 

Patients who succumbed due to disease had significantly 

raised AST and ALT when compared to people who 

recovered (p = 0.048 and 0.042 respectively). Cholestatic 

injury showed significant association with mortality (p = 

0.011). Though patients with hepatocellular injury were 

more in number compared to cholestatic injury (23 

compared to 10), hepatocellular damage did not show 

significant association with outcome. Severe manifestations 

of SARS – CoV - 2 infection leading to death are associated 

with increasingly severe liver derangement which is 

consistent with the previous studies.10-12 

According to one previous study, viral particles were not 

identified in liver biopsy of patient who died of COVID - 19. 

Hence, apart from ACE2 receptor mediated entry to liver 

cells suggesting direct cytotoxicity of liver cells, other 

mechanisms have been postulated. Immune dysregulation, 

cytokine storm and pneumonia related hypoxia have also 

been attributed to liver damage. Antiviral drugs used in 

treatment of disease may also contribute to liver injury. 

Similarly severity of derangement of AST and ALT showed 

significant correlation with severity of disease in our study (P 

= 0.009 and 0.029 respectively). There is direct association 

between extent of liver damage and clinical severity of the 

disease. 

Patients who succumbed to disease had significantly 

lower albumin levels compared to their counterparts (p = 

0.012). Severe disease is associated with poor nutrition, 

abnormal metabolism and cytokine storm. Albumin is a 

negative acute phase reactant and hence its synthesis is 

down regulated during the disease. However, total protein 

did not have significant association with severity of disease 

probably because of correspondingly raised globulin levels 

which is consistent with Wuhan based study.19 

Hypoalbuminemia leads to generalised deterioration of 

health status. As albumin is a major transporter of various 

vitamins and minerals, patients suffer from malnutrition 

resulting in poor body defence mechanism and further 

deterioration. 

CRP, D-dimer and serum ferritin are inflammatory 

markers and are significantly elevated in severe COVID - 19 

disease.20 Similarly they showed significant association with 

outcome of the disease in present study (P < 0.05). When 

liver enzymes were correlated with inflammatory markers, 

significant positive correlation was observed suggesting 

increased levels of liver enzymes are associated with 

elevated inflammatory markers. Similarly elevated markers 

in COVID - 19 is associated with increased severity and poor 

prognosis.21 Hence, increased markers reflective of 

inflammation and cytokine storm is associated with raised 

liver enzymes suggesting immune mediated damage of liver 

cells. 

D - dimer in blood signifies fibrin degradation products. 

Endothelitis and fibrin micro thrombi have been described in 

liver sinusoids which lead to luminal thrombosis, portal tract 

fibrosis. This is responsible for coagulopathy, raised D-dimer, 

reduced liver perfusion and shock. Accordingly, significantly 

higher D-dimer were seen in patients with hepatocellular 

injury and in patients who succumbed due to the disease. 

Though 71.5 % of patients had deranged liver enzymes, 

only 28 patients (7 %) had significant liver injury (cholestatic 

or hepatocellular). Previous studies have reported mild and 

clinically insignificant levels of liver damage in COVID - 19 

patients with minimal impact on outcomes.22 Hence, even 

though liver enzymes are associated with severity and 

outcome of the disease, more studies are needed to study 

significance of liver injury in increasing severity and outcome 

of COVID - 19 disease. 

 

 
 

 

CONC LU S ION S  
 

 

 

COVID - 19 affects liver by multiple mechanisms leading to 

deranged liver profile. Patients with increased risk of severe 

disease and mortality have severely deranged liver profile. 

Abnormal liver enzyme is associated with elevated 

inflammatory markers. Liver function test being a routine 

test can help in prognostication of COVID - 19 disease and 

provide scope for improving management. However, still 

more studies are needed to study implications of liver injury 

in prognosis of the disease. 

 

 

Li mi t a ti on s o f  the  S tud y  

This is a single centre based retrospective observational 

study lacking detailed history and epidemiological 

characteristics. Medication history of patients were not 

known. Hence role of drugs (anti virals) in liver injury could 

not be studied. 
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