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ABSTRACT 

Aim: The present study aimed to examine the prevalence of liver dysfunction in patients 

hospitalized due to coronavirus disease 2019 (COVID-19) and to investigate the role of liver 

dysfunction in predicting intensive care unit admission and mortality. 

Material and Methods: A total of 2168 patients who had no previously known chronic liver 

disease and were found to be COVID-19 positive on polymerase chain reaction test were 

divided into mild and severe COVID-19 groups. The effect of the development of liver damage 

on the course and prognosis of COVID-19 was investigated. 

Results:  Elevated  liver  enzymes  developed  in  26.3%  (n=461)  of  the  patients  with  mild 

COVID-19 and in 45.3% (n=189) of the patients with severe COVID-19. The highest ALT 

and AST elevation was detected in patients using more than one drug with antibiotics 

(p<0.001). Severe hepatitis developed in 1.4% (n=25) of the patients with mild COVID-19 and 

6.5% (n=27) of the patients with severe COVID-19 (p<0.001). There was a weak negative 

correlation between ALT and albumin (p=0.017, r=-0.497), while a weak positive correlation 

with bilirubin (p=0.024, r=0.352), a moderate positive correlation with ferritin (p=0.016, 

r=0.504), and a weak positive correlation with INR (p=0.022, r=0.383) were found in patients 

with severe COVID-19. 

Conclusion: The results showed that 30% of COVID-19 patients had impaired liver function 

of varying severity and that liver damage was more common in patients with severe COVID-

19. It was also determined that liver damage occurring during COVID-19 was an indicator of 

intensive care requirement and the mortality risk. 
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ÖZ 

Amaç: Bu çalışma, koronavirüs hastalığı 2019 (coronavirus disease 2019, COVID-19) 

nedeniyle hastaneye yatırılan hastalarda karaciğer fonksiyon bozukluğu prevalansını 

incelemeyi ve yoğun bakım ünitesine yatış ve mortaliteyi öngörmede karaciğer fonksiyon 

bozukluğunun rolünü araştırmayı amaçlamaktadır. 

Gereç ve Yöntemler: Önceden bilinen bir kronik karaciğer hastalığı olmayan ve polimeraz 

zincir reaksiyonu testi ile doğrulanmış COVID-19 pozitif olan toplam 2168 hasta, hafif ve 

şiddetli COVID-19 olarak gruplara ayrıldı. Karaciğer hasarı gelişiminin COVID-19’un seyrine 

ve prognozuna etkisi araştırıldı. 

Bulgular: Hafif COVID-19’lu hastaların %26,3’ünde (n=461) ve şiddetli COVID-19’lu 

hastaların %45,3’ünde (n=189) karaciğer enzimlerinde yükselme meydana geldi. En yüksek 

ALT ve AST artışları, antibiyotikler ile birlikte birden fazla ilaç kullanan hastalarda tespit 

edildi (p<0,001). Hafif COVID-19’lu hastaların %1,4’ünde (n=25) ve şiddetli COVID-19’lu 

hastaların %6,5’inde (n=27) şiddetli hepatit gelişti (p<0,001). Şiddetli COVID-19’lu 

hastalarda, ALT ile albumin arasında zayıf düzeyde negatif bir korelasyon (p=0,017; r=-0,497) 

saptanırken, bilirubin ile zayıf düzeyde pozitif bir korelasyon (p=0,024; r=0,352), ferritin ile 

orta düzeyde pozitif bir korelasyon (p=0,016; r=0,504) ve INR ile zayıf düzeyde pozitif bir 

korelasyon (p=0,022; r=0,383) olduğu saptandı. 

Sonuç: Sonuçlar, COVID-19 hastalarının %30’unda farklı şiddette karaciğer fonksiyon 

testlerinde bozulma meydana geldiğini ve şiddetli COVID-19 hastalarında karaciğer hasarının 

daha yaygın olduğunu göstermektedir. Ayrıca COVID-19 sırasında meydana gelen karaciğer 

hasarının yoğun bakım gereksinimi ve ölüm riskini artıran bir etken olduğu da belirlenmiştir. 

Anahtar kelimeler: COVID-19; karaciğer; prognoz. 
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INTRODUCTION 

Coronaviruses are a virus family that primarily affect the 

human respiratory system, causing upper respiratory tract 

disease and pneumonia (1). To date, 7 types of coronaviruses 

that infect humans have been identified, including severe 

acute respiratory syndrome coronavirus-2 (SARS-CoV-2), 

which is known to cause coronavirus disease 2019 

(COVID-19) (2). COVID-19 was first detected in 2019 in 

China and rapidly spread to the entire world and then was 

declared a global pandemic. At the time of writing, 

approximately 160 million COVID-19 cases had been 

diagnosed and more than 3.2 million deaths had been 

recorded (3). COVID-19 usually leads to death through 

respiratory failure, septic shock, and multi-organ failure, 

and over time more information and experience has been 

gained regarding the effect of COVID-19 on other organs. 

Liver damage in COVID-19 does not occur through a 

single mechanism. A leading cause of this damage is 

immunity-mediated damage which is formed as a result of 

a severe inflammatory response associated with COVID-19. 

All inflammation markers primarily including C-reactive 

protein  (CRP),  ferritin,  lactate  dehydrogenase  (LDH), 

D-dimer, and interleukin (IL)-6 have been shown to be 

elevated in such patients (4). Another mechanism of 

damage is the replication of the virus within hepatocytes 

and cholangiocytes on angiotensin-converting enzyme 2 

(ACE-2) receptors found in the liver (5). Additionally, a 

frequently seen cause is drug-related liver disease and the 

reactivation of existing liver disease associated with the 

drugs used (6). In the liver biopsies of patients who died 

due to COVID-19, drug-related liver damage and 

abnormalities associated with shock and sepsis have been 

observed more often compared to other patients (7). In a 

previous study, presence of cellular apoptosis in different 

organs (lungs, liver, kidneys) was shown to be stimulated 

through pathways dependent on the caspase of protein 7a, 

which is specific to the coronavirus family. The study also 

confirmed that the hepatocytes that were directly attacked 

by the SARS-CoV viruses caused liver damage (8). 

The  present  study  aimed  to  examine  the  prevalence  of 

liver  dysfunction  in  patients  hospitalized  due  to 

COVID-19 and to investigate the role of liver dysfunction 

in predicting intensive care unit (ICU) admission and 

mortality. 

 

MATERIAL AND METHODS 

The study included 2168 patients that were hospitalized 

with a diagnosis of COVID-19 between April and 

December 2020. All the patients were found to be positive 

for COVID-19 on polymerase chain reaction (PCR) assay. 

An  approval  was  obtained  from  the  local  ethics 

committee (16.10.2020, 611) and an informed consent was 

obtained from each patient. 

Patients that were previously diagnosed with chronic liver 

disease, patients that developed liver enzyme elevation and 

liver dysfunction during hospitalization, liver 

transplantation patients, patients with immunosuppressive 

therapy, patients with malignancy, and patients that had 

COVID-19 symptoms but had a negative PCR test were 

excluded from the study. 

Patients that only had symptoms of fever, cough, 

headache, widespread joint pain, muscle pain, loss of smell 

and taste, and mild shortness of breath (respiratory count 

<20/min and oxygen saturation >92%) were accepted as 

having mild COVID-19. As recommended in the 

guidelines, patients with severe tachypnea, oxygen 

saturation <90%, and low PaO2 according to blood gas 

analysis and severe respiratory and circulation problems 

requiring intensive care treatment were accepted as having 

severe COVID-19 (9). Based on this distinction, we 

examined the difference between patients with mild and 

severe COVID-19 in terms of liver dysfunction and the 

frequency of liver damage. In addition, we compared the 

liver functions of surviving and non-surviving patients as 

well. 

Alanine aminotransferase (ALT) >35 U/L, aspartate 

aminotransferase (AST) >40 U/L, gamma-

glutamyltransferase (GGT) >45 U/L, alkaline phosphatase 

(ALP) >125 U/L, total bilirubin (TBIL) >1.2 mg/dL, direct 

bilirubin (DBIL) >1 mg/dL, lactate dehydrogenase >225 

U/L, Albumin <4 mg/dL, international normalized ratio 

(INR) >1.2, ferritin >150 ng/ml, and D-dimer >243 ng/ml 

were accepted as abnormal values (10). 

Statistical Analysis 

Data were analyzed using SPSS v.26.0 for Windows 

(Armonk, NY: IBM Corp.). Normal distribution of data 

was assessed using Kolmogorov Smirnov test, skewness, 

and kurtosis. Categorical variables were expressed as 

frequencies (n) and percentages (%). Continuous variables 

with normal distribution were expressed as mean±standard 

deviation (SD), and median (minimum-maximum) used 

for non-normal distribution. Normally distributed 

continuous variables were compared using Student’s t test 

and parameters with non-normal distribution were 

compared using Mann-Whitney U test dichotomously. The 

difference in the distribution of categorical data between 

the groups was evaluated with the Pearson chi-square or 

Fisher's exact test, considering the number of patients in 

the categories. Post hoc Bonferroni correction was made 

in case of significance. Pearson correlation analysis was 

used according to their distribution to determine the 

correlation between continuous parameters. A two-tailed p 

value of <0.05 was considered significant in all tests. 

 

RESULTS 

The 2168 patients comprised of 1125 (51.9%) male and 

1043 (48.1%) female. Mild COVID-19 was diagnosed in 

1751 (80.8%) patients and severe COVID-19 was 

diagnosed in 417 (19.2%) patients. Mortality developed in 

252 (11.6%) patients. Patients with severe COVID-19 had 

a significantly higher mean age (67.6 vs 43.6 years) and a 

significantly longer hospitalization duration (14.3 vs 7.1 

days) compared to the patients with mild COVID-19 

(p<0.001). No comorbidity was determined in 70.3% 

(n=1525) of the patients and at least one comorbidity was 

present in the remaining 29.7% (n=643) of the patients. 

Most commonly seen two comorbidities were essential 

hypertension and diabetes mellitus (Table 1). 

Elevated liver enzymes developed in 15.6% (n=32) of 

those using only hydroxychloroquine (HCQ); this rate was 

13.8% (n=53) in patients who received favipiravir only. 

While ALT and AST elevation occurred in 28% (n=254) 

of the patients taking antibiotics; the highest ALT and AST 

elevation was detected in patients using more than one 

drug with antibiotics (p<0.001). Severe hepatitis developed 
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in 1% of mild COVID-19 patients that used HCQ only and 

in 0.8% of patients that used favipiravir only. However, 

severe hepatitis developed in 1.8% of patients in whom 

antibiotics were added to the treatment (Table 2). 

Elevated liver enzymes occurred in 26.3% (n=461) of 

patients with mild COVID-19, while in 45.3% (n=189) of 

severe COVID-19 patients. Severe hepatitis developed in 

1.4% (n=25) of the patients with mild COVID-19 and 

6.5% (n=27) with severe COVID-19 (p<0.001, Table 3). 

On admission, the ALT, AST, ALP, and GGT levels were 

similar in surviving and non-surviving patients. At the end 

of treatment these levels were found to be significantly 

higher in non-surviving patients compared to surviving 

patients (Table 4). 

There was a weak negative correlation between ALT and 

albumin (p=0.017, r=-0.497), while a weak positive 

correlation with bilirubin (p=0.024, r=0.352), a moderate 

positive correlation with ferritin (p=0.016, r=0.504), and a 

weak positive correlation with INR (p=0.022, r=0.383) 

were found in patients with severe COVID-19. However 

no such correlation was found in patients with mild 

COVID-19 (Table 5). 

 

 

Table 1. Demographic and clinical characteristics 

 Mild COVID-19 (n=1751) Severe COVID-19 (n=417) p 

Age (years), mean±SD (min-max) 43.6±17.8 (9-84) 67.6±16.7 (18-100) <0.001 

Gender, n (%) 

       Male 

       Female 

 

885 (50.5%) 

866 (49.5%) 

 

240 (57.6%) 

177 (42.4%) 

 

0.010 

Days of hospitalization (days), median (min-max) 7.1 (1-30) 14.3 (3-79) <0.001 

Comorbid diseases, n (%) 

       None 

       DM 

       HT 

       More than one 

 

1376 (78.6%) 

162 (9.2%) 

187 (10.7%) 

26 (1.5%) 

 

149 (35.7%) 

71 (17.0%) 

80 (19.2%) 

117 (28.1%) 

 

<0.001 

<0.001 

<0.001 

<0.001 
Used Drugs, n (%) 

       HCQ 

       Favipiravir 

       Antibiotics 

       Tocilizumab 

       High dose steroid 

       Oseltamivir 

       Remdesivir 

       İmmunoglobulin 

 

398 (22.7%) 

1337 (76.3%) 

1274 (72.7%) 

6 (3.4%) 

165 (9.4%) 

78 (4.4%) 

1 (0.05%) 

2 (0.1%) 

 

45 (10.8%) 

401 (96.1%) 

398 (95.4%) 

154 (36.9%) 

316 (75.7%) 

46 (11.0%) 

17 (4.0%) 

13 (3.1%) 

 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 
COVID-19: coronavirus disease 2019, SD: standard deviation, DM: diabetes mellitus, HT: hypertension, CAD: coronary artery disease, CVD: cerebrovascular disease, HCQ: hydroxychloroquine 

 

 

Table 2. Relationship between the drugs used and the ALT levels in patients with mild COVID-19 (n=1751) 

 HCQ (n=205) Favipiravir (n=386) Antibiotics* (n=908) Others** (n=252) p 

ALT 

       Normal 

       1-3 times higher (mild) 

       3-5 times higher (moderate) 

       >5 times higher (severe) 

 

173 (84.4%) 

28 (13.6%) 

2 (1.0%) 

2 (1.0%) 

 

333 (86.2%) 

45 (11.7%) 

5 (1.3%) 

3 (0.8%) 

 

654 (72.0%)# 

223 (24.6%)# 

15 (1.6%) 

16 (1.8%) 

 

130 (51.6%)# 

107 (42.4%)# 

11 (4.4%) 

4 (1.6%) 

 

<0.001 

ALT: alanine aminotransferase, HCQ: hydroxychloroquine, *: with or without favipiravir and HCQ, **: tocilizumab, remdesivir, immunoglobulin, high-dose steroid, #: significantly different 

 

 

Table 3. Increase rates in ALT levels in patients with mild and severe COVID-19 

 Mild COVID-19 (n=1751) Severe COVID-19 (n=417) p 

ALT 

       Normal 

       1-3 times higher (mild) 

       3-5 times higher (moderate) 

       >5 times higher (severe) 

 

1290 (73.7%) 

403 (23.0%) 

33 (1.9%) 

25 (1.4%) 

 

228 (54.7%)# 

130 (31.1%)# 

32 (7.7%)# 

27 (6.5%)# 

 

<0.001 

ALT: alanine aminotransferase, COVID-19: coronavirus disease 2019, #: significantly different 

 

 

Table 4. Liver functions at the beginning and end of the treatment* 

 
Surviving (n=1916) Non-surviving (n=252) 

pB pA 
Before After Before After 

ALT 25.9±25.6 35.2±34.1 25.5±16.8 125.0±109.5 0.309 <0.001 

AST 24.1±20.6 38.8±16.2 28.6±24.1 181.3±171.2 0.125 <0.001 

GGT 30.6±28.8 36.9±42.8 32.9±32.8 58.1±48.7 0.767 0.003 

ALP 87.5±30.3 90.9±43.4 91.2±38.7 103.7±47.2 0.098 0.028 
*: patients who recently developed ischemic hepatitis were not included in the table, ALT: alanine aminotransferase, AST: aspartate aminotransferase, GGT: gamma-glutamyltransferase, 

ALP: alkaline phosphatase, pb: before treatment, pa: after treatment between group p value 
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Table 5. Correlation among liver functions 

 
Mild COVID-19 (n=1751)  Severe COVID-19 (n=417) 

Albumin TBIL Ferritin INR  Albumin TBIL Ferritin INR 

ALT 
r -0.041 0.106 0.015 0.014  -0.497 0.352 0.504 0.383 

p 0.311 0.120 0.850 0.910  0.017 0.024 0.016 0.022 

GGT 
r -0.104 0.239 0.067 0.337  -0.308 0.706 0.394 0.463 

p 0.122 0.053 0.190 0.037  0.027 0.011 0.021 0.018 
COVID-19: coronavirus disease 2019, ALT: alanine aminotransferase, GGT: gamma-glutamyltransferase, TBIL: total bilirubin, INR: international normalized ratio 

 

 

DISCUSSION 

In this study, we found that 30% of patients who received 

COVID-19 treatment had elevated liver enzymes of 

varying degrees and we also noted that liver damage was 

more common in patients with severe COVID-19. Of note, 

the most common cause of liver enzyme elevation in 

patients with mild COVID-19 was the drugs used for the 

treatment. Isolated ALT and AST elevations were highly 

common in patients with mild COVID-19 and there was 

no correlation between these enzyme elevations and 

inflammation parameters. However, liver enzyme 

elevation was generally mild and transient in all patients. 

We also noted that patients with severe COVID-19 

developed more severe liver dysfunction compared to 

patients with mild COVID-19. The most common cause of 

liver damage in these patients was systemic inflammation 

associated with cytokine storm and liver damage due to 

sepsis. We also found a correlation between inflammation 

markers and the severity of liver dysfunction in these 

patients, which implicates that the negative effect of 

increased inflammation on the liver is reflected in 

mortality. 

A previous study investigated the relationship between 

COVID-19 and the liver and concluded that the liver 

dysfunction and liver damage in COVID-19 patients have 

a significant role in the prognosis of the disease (11). 

Another study reported that liver enzyme elevation that 

occurred during the disease indicated serious disease and 

the study also noted that albumin, which is a negative acute 

phase reactant, has a prognostic significance. In the present 

study, we found that the liver damage in COVID-19 

pneumonia is more severe when compared to that of other 

viral pneumonias (12). In a meta-analysis with a large 

number of patients, liver function changes were reported 

in 47% of patients with COVID-19 and this situation was 

associated with in-hospital mortality (13). 

Another meta-analysis reviewed 12,882 cases published in 

24 studies that examined the relationship between 

COVID-19 and the liver, and found that 26.5% of the 

patients had liver damage. In addition, the study also 

showed  that  acute  liver  injury  and  elevated  liver 

enzymes are significantly associated with the severity of 

COVID-19 (14). 

It has been shown that liver damage due to COVID-19 is 

due to the direct cytopathic effect of the virus that is 

induced by the binding of virus to hepatocytes and 

cholangiocytes through ACE2 receptors. This damage 

predominantly occurs in cholangiocytes, which have an 

important role in both cell renewal and immune response 

(15). Meaningfully, this shows that GGT may elevate in 

severe COVID-19 patients (16). Similarly, in our study, a 

significant increase in GGT was noted, particularly in non-

surviving patients. 

CONCLUSION 

In conclusion, the results indicated that liver functions 

should be closely monitored in patients hospitalized due to 

COVID-19. Liver is known to have an extremely high 

functional reserve and it is also known that liver damage 

in COVID-19 can be in many different forms and can have 

a broad spectrum of manifestations. Abnormal liver 

functions that develop in patients with mild COVID-19 are 

typically mild and temporary and often do not pose a 

clinical problem. However, liver function abnormalities 

that develop in severe COVID-19 patients affect the 

prognosis of the disease. Therefore, attention should be 

paid to liver function disorders that develop in patients 

with severe COVID-19. It should also be noted that the 

drugs used in the treatment of patients with liver 

dysfunction have the potential of hepatotoxicity and 

widespread systemic inflammation, and thus alternatives 

for the treatment should always be readily available. 
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