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Background and Objective: In the epidemic of COVID-19, intensive care units usually bear a heavy 

burden due to overcrowding of patients who need hospitalization, which can be due to liver 

involvement in these patients. This study was conducted to assess the relationship between liver 

enzymes in COVID-19 patients and the need for hospitalization in the intensive care unit, as well as 

to investigate its relationship with the length of stay in the intensive care unit. 

Methods: In this analytical cross-sectional study, 622 hospitalized patients with COVID-19 who 

referred to Firoozgar Hospital were investigated in terms of length of stay, recovery or death and its 

relationship with abnormal liver enzymes. 

Findings: The mean level of AST and ALT in people hospitalized in ICU was 49 (95% CI: 43.4-

54.6) and 29.2 (95% CI: 24.1-34.2), respectively, and it was 42.5 (95% CI: 36.7-48.3) and 31.2 (95% 

CI: 25.8-36.6), respectively, in the general ward. The mean level of AST and ALT in patients 

hospitalized for less than 7 days was 49.4 (95% CI: 43.9-54.8) and 27 (95% CI: 21.6-32.3), 

respectively, and in patients hospitalized for more than 7 days was 41.6 (95% CI: 35.6-47.5) and 32.2 

(95% CI: 37.3-27.1), respectively. None of the abnormal data was significant based on hospital 

department and length of stay. 

Conclusion: The results of this study did not show any significant relationship between the need for 

admission to ICU and the abnormal levels of liver enzymes. Furthermore, no relationship was found 

between the length of stay and the severity of liver involvement based on the assessment of abnormal 

liver enzymes. 
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Introduction 

COVID-19 is one of the viral infections of the corona virus family. Members of the family of 

coronaviruses, such as the severe acute respiratory syndrome (SARS) and the Middle East respiratory 

syndrome (MERS), cause severe disease in humans, and they also originate from Asian countries (1). 

Recently, a novel coronavirus with the scientific name SARS-CoV-2 originated from Wuhan, China and 

has rapidly become a global pandemic and a major public health threat worldwide (2). The disease caused 

by this viral agent was called COVID-19. The mortality rate of COVID-19 has been estimated at 5.2%, 

which was 9.6% in the SARS epidemic and 34.4% in the MERS epidemic (3). Estimates of death rate in 

COVID-19 vary between countries according to the efficiency of health care systems. In addition, the fact 

that many patients with mild signs and symptoms are not considered should also be noted (4). The high 

transmission rate of this disease, which was estimated in previous studies based on the relative proliferation 

index, has been determined (5). 

Many patients with COVID-19 have other diseases such as high blood pressure, diabetes and 

cerebrovascular diseases (6). A large-scale study conducted in China showed the death of more than half  

of patients with COVID-19 who were clinically in acute conditions (7, 8). In case of COVID-19 disease, 

intensive care units (ICU) of hospitals often bear a heavy burden due to overcrowding of patients who  

need hospitalization (8-10). The high workload in the intensive care unit can not only lead to higher 

mortality in patients, but may also lead to mental health problems among the staff in these units (11, 12). 

According to previous studies, the increase in liver enzymes in severe cases of COVID-19 is higher than 

normal and mild cases (12-14). In this regard, considering the epidemic of COVID-19 disease and the lack 

of information about the type of pathogenesis and the possible difference in the pathogenesis of the disease 

in different regions, the present study was conducted to assess the relationship between liver enzymes in 

COVID-19 patients and the need for hospitalization in the intensive care unit and the length of stay at the 

hospital. 

Methods 

After being approved by the ethics committee of Iran University of Medical Sciences with ethics code 

IR.IUMS.FMD.REC.1399.408, this analytical cross-sectional study was conducted on 622 confirmed 

patients with COVID-19 referred to Firoozgar Hospital in Tehran in April 2020. Medical records and results 

of paraclinical tests of hospitalized people were collected based on checklists. Positive COVID-19 test was 

considered positive using real-time RT-PCR based on throat or nose samples of patients. Relevant data were 

collected and summarized by a team of doctors and researchers. The collected data were entered into a 

computer system and data re-checking processes were carried out. 

People who referred to Firoozgar Hospital in April 2020 and were diagnosed with COVID-19 based  

on PCR test or lung CT scan, and their underlying disease records and laboratory symptoms forms  

were completed and their laboratory information checklist was completely filled out were included in  

the study, and patients who did not have enough information in their medical profile were excluded  

from the study. 

 



Assessment of Liver Enzymes in Patients with COVID-19/ F. Safarnezhad Tameshkel, et al                                  207 

Journal of Babol University of Medical Sciences, 2022; 24(1): 205-214 

The need for ICU admission and length of hospital stay were considered as outcomes. ICU admission 

criteria were based on physician diagnosis (for any reason). The assessed variables were collected which 

included laboratory parameters such as liver enzymes (alanine aminotransferase [ALT], aspartate 

aminotransferase [AST], alkaline phosphatase [ALP], bilirubin, white blood cell count [WBC] and platelet 

count), demographic information (gender and age), clinical data (temperature, systolic blood pressure, type 

of treatment during hospitalization, respiratory rate, pulse rate), underlying disease history (diabetes, 

diseases related to coronary arteries, immune system diseases, medical history of chronic obstructive 

pulmonary disease, asthma, etc.). In this study, according to the method and laboratory kit used to measure 

the serum level of ALT and AST, the level above 40 (IU/dl) was considered abnormal for these two 

variables. 

Statistical analysis: Descriptive statistics were presented using mean (±standard deviation), median 

(interquartile range), percentage and frequency along with 95% confidence interval (CI). Normal continuous 

data of two groups were compared using independent t test and non-normal data were compared using 

Mann-Whitney test. Chi-square test was used to determine the relationship between nominal qualitative 

variables. Analysis was done by STATA 12 (STATA Corp., Texas, USA) and SPSS version 16 (SPSS Inc., 

Chicago) software, and p<0.05 was considered significant. 

Results 

A total of 622 confirmed cases of COVID-19 were included in this study. The mean age of the patients 

in this study was 59.88±16.04 years and 59.3% (369 people) of the participants were male. 323 patients 

(51.9%) were admitted to ICU (Table 1). According to the analysis, it can be seen that there was a significant 

relationship between this grouping (patients hospitalized in the general ward and ICU) and variables such 

as breathing rate, pulse rate, history of asthma or chronic obstructive pulmonary disease, treatment with 

corticosteroids, intravenous immunoglobulin (IVIG), N-acetyl Cysteine (NAC), Kaletra and Sofosbuvir 

(Table 1). 

Based on the findings of the present study, there was a significant difference in pulse rate, AST level, 

use of IVIG, NAC, steroid, ribavirin, hydroxychloroquine and sofosbuvir drugs between patients 

hospitalized for less than 7 days and 7 days or more. Table 2 separately shows the primary characteristics 

and potential predictors of prolonged hospitalization in patients with hospitalization of less than 7 days and 

7 days or more. 

Based on statistical tests, there was no significant difference between the groups regarding the high level 

of AST and ALT. Table 3 shows the relationship between the serum level of aspartate transaminase (AST) 

and serum alanine transaminase (ALT) and the rate of hospitalization in ICU and other hospital departments, 

as well as the length of stay. 

The results of the present study did not show a significant relationship between the level of serum 

concentration of liver enzymes and the admission of patients to ICU and the length of stay. Table 4 shows 

the level of AST and ALT serum concentrations above the normal range (greater than or equal to 29 in men 

and 22 in women based on IU/dl) based on admission to the ICU or admission to the general ward and based 

on the length of stay. 
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Table 1. Clinical and laboratory characteristics of the studied patients on admission (n=622) 

Variable 
Total amount 
Mean±SD or 
number(%) 

ICU 
Mean±SD or 
number(%) 

General ward 
Mean±SD or 
number(%) 

p-value 

age (years) 59.8±16.04 60.59±15.84 59.8±16.04 0.258* 

Systolic blood pressure (mmHg) 105.06±40.11 106.68±37.47 103.27±42.8 0.425* 

body temperature (°C) 36.95±3.52 36.75±4.26 37.17±2.44 0.166* 

median breathing rate (IQR) 18(4) 18(4) 18(4) 0.026** 

median pulse rate (IQR) 80(13) 80(14) 80(10) 0.042** 

Median aspartate transaminase 
value (IQR) (IU/dl) 

39(29) 38(30) 37(28) 0.249** 

Median alanine transaminase 
(IQR) (IU/dl) 

30(28.5) 29(26) 32(24) 0.112** 

Median alkaline phosphatase 
(IQR) (mg/dl) 

166(90) 165(87) 176(94.5) 0.467** 

Median total bilirubin (IQR) 
(mg/dl) 

0.7(0.4) 0.7(0.4) 0.7(0.4) 0.333** 

Mean white blood cell count 
(IQR) (per ml) 

5900(3900) 6100(4000) 5800(3900) 0.080** 

Mean platelet count (IQR)  
(per ml) 

176000(93000) 182000(92000) 174000(91500) 0.418** 

Percentage of history of diabetes 
(95% CI) 

28.4 (24.4-32.4) 28.9 (23.5-34.3) 27.9 (22-33.9) 0.744*** 

Percentage of history of coronary 
artery disease (95% CI) 

18.6 (15.2-22) 18.5 (13.8-23.2) 19.4 (14.1-24.6) 0.747*** 

Percentage of history of immune 
system deficiency (95% CI) 

6.6 (4.4-8.8) 7.8 (4.6-11) 5.4 (2.4-8.4) 0.089*** 

Percentage of history of smoking 
(95% CI) 

9.1 (6.6-11.7) 10.4 (6.7-14) 7.6 (4.1-11.2) 0.014*** 

Percentage of history of asthma 
or COPD (95% CI) 

5.2 (3.2-7.2) 7 (4-10.1) 3.2 (0.8-5.5) 0.008*** 

Corticosteroid treatment 
percentage (95% CI) 

21.5 (17.7-25.1) 30 (24.5-35.5) 11.3 (7.1-15.5) <0.001*** 

Percentage of treatment with 
IVIG (95% CI) 

7.2 (4.9-9.5) 10.4 (67.7-14) 3.6 (1.1-6.1) 0.003*** 

Percentage of treatment with 
NAC (95% CI) 

16.2 (12.9-19.4) 21.1 (162.2-26) 9.9 (5.9-13.9) 0.002*** 

Percentage of treatment with 
Kaletra (95% CI) 

49.9 (45.5-54.3) 46.7 (40.7-52.7) 53.6 (47-60.2) 0.024*** 

Percentage of treatment with 
hydroxychloroquine (95% CI) 

86 (82.9-89.1) 87 (83-91.1) 84.7 (80-895.5) 0.832*** 

Percentage of treatment with 
ribavirin (95% CI) 

21.9 (18.2-25.6) 20.4 (15.5-25.2) 23.9 (18.2-29.5) 0.118*** 

Percentage of treatment with 
sofosbuvir (95% CI) 

52.1 (47.7-56.6) 58.5 (52.6-64.4) 44.6 (38-51.2) <0.001*** 

ALT: alanine aminotransferase, AST: aspartate aminotransferase, CI: confidence interval, COPD: Chronic 
obstructive pulmonary disease, NAC: N-Acetyl Cysteine, IQR interquartile range, IVIG: Intravenous 
immunoglobulin. 

*Independent t-test was used. **Mann-Whitney test was used. ***Chi-square test was used. 
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Table 2. Basic characteristics and potential predictors in patients hospitalized for less than 7 days 

and 7 days or more (n=622) 

Variable 
≥7 days 

Mean±SD or 
number(%) 

<7 days 
Mean±SD or 
number(%) 

p-value 

age (years) 60.69±15.22 58.68±16.8 *0.078 
Systolic blood pressure (mmHg) 104.07±41.17 106.06±38.97 *0.645 

body temperature (°C) 37.11(3.74) 36.75±3.23 **0.233 

median breathing rate (IQR) 18(4) 18(5) **0.212 
median pulse rate (IQR) 80(11) 80(14) **0.032 

Median aspartate transaminase value (IQR) (IU/dl) 39(29.25) 36(29) **0.045 
Median alanine transaminase (IQR) (IU/dl) 31.5(27.5) 29(24) **0.538 
Median alkaline phosphatase (IQR) (mg/dl) 165.50(90.50) 169(93) **0.415 

Median total bilirubin (IQR) (mg/dl) 0.7(0.4) 0.65(0.4) **0.616 

Mean white blood cell count (IQR) (per ml) 6100(4000) 5800(3800) **0.933 
Mean platelet count (IQR) (per ml) 174500(84750) 180000(96750) **0.348 

Percentage of history of diabetes (95% CI) 30 (24.4-35.5) 26.8 (20.9-32.6) ***0.312 
Percentage of history of coronary artery disease 

(95% CI) 
19.1 (14.4-2.8) 18.7 (13.6-23.9) ***0.174 

Percentage of history of immune system deficiency 
(95% CI) 

8.2 (4.9-11.5) 4.9 (2.1-7.7) ***0.409 

Percentage of history of smoking (95% CI) 9.4 (5.8-12.9) 8.5 (4.8-12.2) ***0.711 

Percentage of history of asthma or COPD (95% CI) 5.2 (2.5-7.9) 5.4 (2.2-8.3) ***0.509 
Corticosteroid treatment percentage (95% CI) 28.8 (23.4-34.3) 12.9 (8.5-17.4) ***< 0.001 
Percentage of treatment with IVIG (95% CI) 12.4 (8.4-16.3) 1.3 (0.0-2.6) ***< 0.001 
Percentage of treatment with NAC (95% CI) 20.06 (15.7-25.5) 10.7 (6.6-14.8) ***0.002 

Percentage of treatment with Kaletra (95% CI) 59.2 (53.2-65.1) 38.8 (32.4-45.3) ***< 0.001 
Percentage of treatment with hydroxychloroquine 

(95% CI) 
88 (84.1-91.9) 83.9 (79.1-88.8) ***0.214 

Percentage of treatment with ribavirin (95% CI) 28.5 (23-33.9) 14.3 (9.7-18.9) ***<0.001 
Percentage of treatment with sofosbuvir (95% CI) 59.2 (53.2-65.1) 44.2 (37.6-50.8) ***0.001 

ALT: alanine aminotransferase, AST: aspartate aminotransferase, CI: confidence interval, COPD: Chronic 
obstructive pulmonary disease, NAC: N-Acetyl Cysteine, IQR interquartile range, IVIG: Intravenous 
immunoglobulin. 

*Independent t-test was used. **Mann-Whitney test was used. ***Chi-square test was used. 

 

Table 3. Serum level of AST and ALT higher than normal (≥40 IU/dl) based on hospitalization in 

ICU or general ward and based on length of stay 
Based on the place of hospitalization Based on the length of stay 

Liver enzymes 
(IU/dl) 

Admission to the 
ward (IU/dl) 

(95% CI)  

Admission to 
the ICU (IU/dl) 

(95% CI)  
p-value* 

≥7 days (IU/dl) 
(95% CI) 

<7 days (IU/dl) 
(95% CI) 

p-value* 

Aspartate 
transaminase 

<40 
≥40 

 
 

57.5 (51.8-63.3) 
42.5 (36-48.3) 

 
 

51 (45.5-56.5) 
49 (43.4-54.6) 

 
 

0.107 

 
 

50.6 (45.2-56.1) 
49.4 (43.9-54.8) 

 
 

58.4 (52.5-64.4) 
41.6 (35.6-47.5) 

 
 

0.058 

Alanine 
transaminase 

<40 
≥40 

 
 

68.8 (63.4-74.2) 
31.2 (25.8-36.6) 

 
 

70.8 (65.8-75.9) 
29.2 (24.1-34.2) 

 
 

0.583 

 
 

67.8 (62.7-72.9) 
322.2 (27.1-37.3) 

 
 

73 (67.7-78.4) 
27 (21.6-32.3) 

 
 

0.165 

*Chi-square test was used. 
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Table 4. Level of AST and ALT serum concentrations above the normal range (greater than or 

equal to 29 in men and 22 in women based on IU/dl) based on admission to the ICU or 

admission to the general ward and based on the length of stay 

Based on the place of hospitalization Based on the length of stay 

Liver enzymes (IU/dl) 

Admission to 

the ward (IU/dl) 

(95% CI)  

Admission to 

the ICU (IU/dl) 

(95% CI)  

p-value 
≥7 days (IU/dl) 

(95% CI)  

<7 days (IU/dl) 

(95% CI)  
p-value 

Aspartate transaminase 

<22 in women and 

<29 in men 

≥22 in women and 

≥29 in men 

 

22.8 (17.9-27.7) 

 

77.2 (72.3-82.1) 

 

21.8 (17.2-26.4) 

 

78.2 (73.6-82.8) 

 

0.767 

 

22.8 (17.8-27.9) 

 

77.2 (72.1-82.2) 

 

22.1 (17.6-26.6) 

 

77.9 (73.4-82.4) 

 

0.825 

Alanine transaminase 

<22 in women and 

<29 in men 

≥22 in women and 

≥29 in men 

 

39.3 (33.6-45.0) 

 

60.7 (55.0-66.4) 

 

43.3 (37.7-48.8) 

 

56.7 (51.2-62.2) 

 

0.325 

 

43.4 (37.5-49.4) 

 

56.6 (50.6-62.5) 

 

40.2 (34.8-45.5) 

 

59.8 (54.5-65.2) 

 

0.423 

 

In order to eliminate potentially confounding variables such as age, gender, heart rate and breathing rate, 

and type of treatment, logistic regression was conducted, in which admission to ICU (hospitalization/non-

hospitalization in ICU) as the outcome variable and the level of liver enzymes as the predictor variable 

entered into the model. The results showed that liver enzymes had no significant relationship with the 

outcome of the study (hospitalization in ICU). (OR= 1.003, 95% CI= 0.999-1.013 for ALT with p= 0.471 

and OR= 0.996, 95% CI=0.988-1.003 for AST with p= 0.262). 

Moreover, logistic regression was conducted on the outcome of hospital stay (less than 7 days/more than 

or equal to 7 days), in which the predictive variables of ALT and AST entered into the model and the 

confounding variables of age, gender, heart rate and breathing rate, and type of treatment were included in 

the model. The results showed that the level of ALT and AST had no significant relationship with the length 

of stay. (OR= 0.999, 95% CI= 0.995-1.003 for ALT with p= 0.580 and OR= 1.001, 95% CI= 0.999-1.003 

for AST with p= 0.614). 

Discussion 

In this study, variables such as breathing rate, pulse rate, history of asthma or COPD, treatment with 

corticosteroids, IVIG, NAC, Kaletra and sofosbuvir showed a significant relationship between patients 

hospitalized in the ward and ICU. Furthermore, pulse rate, AST level, use of IVIG, NAC, steroid, ribavirin, 

hydroxychloroquine, and sofosbuvir drugs were significantly different between patients treated for less than 

7 days and 7 days or more. However, no significant relationship was observed between the need for 

hospitalization in ICU and the abnormal level of liver enzymes according to the findings of this study. 

Moreover, no relationship was found between the length of stay in the hospital and liver complications 

based on the increase in liver enzymes above the normal range (≥40 IU/dl). Contrary to the results of this 

study, in a study conducted by Lee et al., the increase in liver enzymes in patients hospitalized in the 
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intensive care unit was reported to be much higher than in other units (15). Liver damage is a common 

finding in COVID-19. The increase in AST and ALT was 21.6% and 18.2%, respectively. According to 

another study, 45.9% and 30.2% of patients respectively had AST and ALT levels higher than 40 units 

(abnormal) (12). 

However, this increase in most cases of COVID-19 is mild and transient, and it can return to normal 

levels without any therapeutic intervention (16). In a study among 1950 patients with COVID-19, 

abnormally elevated levels of AST and LDH were found, which showed a significant relationship with 

hospitalization in the ICU, and they concluded that the measurement of these markers can be a guide for a 

better understanding of the stage of the disease (17). Another study considered abnormally elevated levels 

of liver enzymes to be a predictor of the severity of COVID-19 disease (18). According to the results of the 

present study, the abnormal levels of liver enzymes did not show a significant difference in relation to 

hospitalization in ICU, which could be due to the small sample size of our study. 

Immune-related responses, especially cytokine storm, can cause liver damage in some patients with 

various forms of COVID-19 (19, 20). Of course, the fact that the use of corticosteroids can prevent some 

inflammatory reactions such as cytokine storms should also be considered. According to the assessments in 

the present study, the use of corticosteroids in people who were admitted to the intensive care unit was 

nearly three times more than the patients who were admitted to the normal wards. 

On the other hand, sometimes, iatrogenic liver involvement by positive end-expiratory pressure (PEEP) 

applied by a ventilator in mechanically ventilated patients can cause elevated liver enzymes in people  

with COVID-19 (21). Due to the fact that mechanical ventilation is mainly performed in the intensive  

care unit, and the purpose of this study was to investigate the relationship between the increase in liver 

enzymes and the need for hospitalization in the intensive care unit, so this issue had little effect on the  

results of this study. Follow-up studies with a longer period of time and examining more risk factors can  

be helpful in this area. In addition, the effect of drug toxicity is not particularly associated with the  

results of this study because drug administration and dietary modification occurred mainly after the  

initial measurement of liver enzymes. The present study shows that treatment with steroids, IVIG and  

N-acetylcysteine is significantly more common in people requiring ICU admission than in other people. 

This result is obvious because the conditions of those admitted to the intensive care unit are usually critical 

and they do not respond to the usual treatments. As a result, other treatment methods are physiologically 

effective in acute respiratory diseases, are used in other similar diseases, and are also used experimentally 

in patients with COVID-19. 

According to our study data, a higher percentage of people requiring hospitalization had asthma or 

chronic obstructive pulmonary disease (COPD). This result can be expected, because people with chronic 

lung disease are more vulnerable to respiratory infections and are likely to have more critical conditions 

than other patients and need to be admitted to the intensive care unit. In the present study, we found no 

significant association between the need for ICU admission and liver enzyme levels. There was no 

significant relationship between the length of stay and liver complications based on liver enzymes. In the 

present study, based on the desired time period, all referring patients who had the necessary criteria to enter 

the study were selected. Of course, this is a cross-sectional study and due to the complications of the disease, 

there is no claim about its validity in the whole society. However, it has been tried to use a large sample size 

for the analyses to provide better information to the society and specialists. Also, due to the lack of sufficient 

space, some patients unwittingly received their treatments at home or hired personal nurses before complete 
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recovery, and it cannot be accurately stated that the discharge from the hospital was the complete recovery 

of the patients. Considering the lack of information on the pathogenesis of this emerging disease at the 

beginning of its pandemic and epidemic in Iran, this study has been carried out with the efforts of researchers 

to identify some weak points in this field. Although our current information is more about understanding 

the behavior of this virus, there are still many unclear points and research in any area can provide us with 

new information. 

According to the results of the present study, despite the fact that there was a significant relationship 

between the breathing rate, pulse rate, history of asthma or chronic obstructive pulmonary disease, treatment 

with corticosteroids, IVIG, NAC, Kaletra, and sofosbuvir between patients hospitalized in the ward and ICU 

on admission and there was also a significant difference between patients hospitalized for less than 7 days 

and 7 days or more in pulse rate, AST level, use of IVIG, NAC, steroid, ribavirin, hydroxychloroquine and 

sofosbuvir drugs, but no significant relationship was found in abnormal levels of liver enzymes (AST and 

ALT) in patients admitted to the general ward or ICU and length of stay (less than 7 days and 7 days or 

more). Based on these interpretations, it seems that the abnormal level of liver enzymes is not involved in 

the hospitalization process of patients, the length of stay and admission to ICU. Prospective studies are 

suggested to investigate the outcomes of treatment in these people. 
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