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Abstract- SARS-CoV-2 that causes Coronavirus disease 2019 (COVID-19) was first known in Wuhan, 

China, in December 2019. The aim of this study was to evaluate the level of common hepatic, renal, and 

cardiac diagnostic markers in hospitals in patients with severe COVID 19. In this study, 259 patients with 

symptoms of severe COVID-19 and a positive RT-PCR assay of nasopharyngeal samples were enrolled. 

Inclusion criteria are positive for COVID-19 patients at the diagnosis of an infectious disease physician. 

Diagnostic markers of liver, kidney, and heart were evaluated by age and gender. In this study, 48.3% of 

patients severe with COVID-19 were male, and 51.7% were female. The mean of markers such as LDH, 

Direct Bilirubin, SGOT, SGPT, D-dimer was higher than normal, which was observed in men more than 

women. The mean of CK-MB also was higher than normal, which was observed in women more than men. 

The highest mean of markers was seen in the older ages. The mean of BUN was observed in the age range of 

55-64 years and above 65 years above normal. But the mean of CPK, creatinine, potassium and alkaline 

phosphatase were normal. The results of the present study showed an increase in the level of some of the 

most important diagnostic markers of hepatic, renal, and cardiac in patients with COVID 19. This increase 

was greater in some markers, including SGOT, SGPT, Direct bilirubin, LDH, D-dimer, in men than in 

women, and more in older patients. 

© 2021 Tehran University of Medical Sciences. All rights reserved.  

Acta Med Iran 2021; 59(11):656-661. 

 

Keywords: Diagnostic markers; Coronavirus disease 2019 (COVID-19); Abadan 

 

Introduction 

 

SARS-CoV-2 which causes Coronavirus disease 

2019 (COVID-19) was first known in Wuhan, China, in 

December 2019. An asymptomatic COVID-19 case is 

someone who has developed signs and symptoms of 

COVID-19 (1) and transmitted through respiratory 

droplets and person-to-person contact routes. 

Transmission can also occur by touching objects or 

carriers of the infection occur close to an infected person 

(2). The possibility of viruses and pathogens of common 

z-human origin in the future remains. Therefore, 

extensive efforts must be made to prevent the spread of 

the common origin between humans and animals in the 

future (3). If COVID-19 to become a threat to global 

health, yet to be studied further. Quick and fast testing 

of pathogens and possible differential diagnoses based 

on clinical descriptions for doctors at first contact with 
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suspected patients is very important (4). 

The findings highlight the high mortality of people 

with underlying and severe COVID-19 kidney disease 

and emphasize the importance of identifying safe and 

effective COVID-19 treatments for this vulnerable 

population (5). AKI in patients with severe infection and 

the COVID-19 mortality rate is higher. Clinicians 

should pay more attention to the monitoring and 

treatment of patients with AKI who have COVID-19 (6). 

Liver function abnormalities, especially elevated 

AST and ALT levels, are not only common in COVID-

19 but also have poor results. Therefore, future studies 

should carefully investigate the cause of liver damage 

during COVID-19 infection (7). 

High blood pressure, diabetes, and CVD are the most 

common diseases in COVID-19 patients, and these 

factors are associated with the progression and severity 

of COVID-19. However, in the aging population, the 

effects are more intense COVID-19, naturally prone to 

the disease are common (8). 

Risk factors for cardiovascular disease, its 

manifestations, and laboratory biomarkers are powerful 

predictors of death in COVID-19 patients and instability 

of the cardiovascular system in mortality in COVID-19 

patients (9). The aim of this study was to evaluate the 

level of common hepatic, renal and cardiac diagnostic 

markers in hospital in patients with severe COVID 19. 

 

Materials and Methods 

 

This is a cross-sectional descriptive study. The 

information of 259 patients with COVID-19 disease 

hospitalized from March 2020 to May 2020 in the HIS 

system of Taleghani Educational Hospital in Abadan, 

Iran, was received. In this study, 259 patients with 

symptoms of severe COVID-19 (decreased level of 

consciousness or respiratory rate above 24 or oxygen 

saturation less than 94%) and a positive RT-PCR assay 

of nasopharyngeal samples were enrolled. Inclusion 

criteria are positive for COVID-19 patients at the 

diagnosis of an infectious disease physician. Diagnostic 

markers of liver, kidney and heart, such as sodium, 

potassium, creatinine, urea, and bilirubin, ALK Ph, 

SGOT, SGPT, CPK, LDH, CK-MB and D-dimer were 

evaluated by age and gender.  

To describe the data, mean and standard deviation in 

quantitative variables and frequency and percentage in 

qualitative variables were used. The normality of 

quantitative variables was assessed using the 

Kolmogorov-Smirnov test. Chi-square test and t-test 

were used to analyze the data. Data analysis was 

performed by SPSS software version 22 and P<0.05 was 

considered statistically significant. 

 

Results 

 

In this study, 259 patients severe with COVID-19 

were studied with mean age 51.27±16.896, of which 

48.3% were male and 51.7% were female. The mean age 

was 52.5±16.08 for men and 50.12±17.6 for women. 

The mean of LDH was higher than normal, which 

was observed in men more than women, which was not 

significant. Also, the highest mean was seen in the age 

range of 64-55 years, which was not significantly related 

to other age groups. 

The mean of direct bilirubin in total patients was 

higher than normal. The mean was higher in men than 

normal and higher than women, which was not 

significant, but in women, the amount was normal. And 

in the age range of 55-64 years, it was higher than 

normal and had the highest average compared to other 

age groups. The mean of total Bilirubin was observed in 

the age range of 55-64 years above normal. 

The mean of SGOT was higher than normal in all 

patients, which is higher in men than women. This 

relationship was not significant. And in the age range 

under 34 years is normal and in other periods was 

observed more than normal, and the highest rate was 

observed above 65 years. The mean of SGPT is 

generally higher than normal, which is higher than 

normal in men and higher than women, and this rate is 

normal in women. This connection was not significant. 

It was higher than the average in all age groups, and the 

highest average was observed above 65 years. 

The mean of BUN was observed in the age range of 

55-64 years and above 65 years above normal, with the 

highest mean observed above 65 years, which was a 

significant relationship. 

The Mean of D-dimer was observed above normal 

and was observed in men more than normal and more 

than women. This connection was not significant. It was 

higher than the average in all age groups, and the highest 

value was observed in more than 65 years. 

The mean of CK-MB in total was higher than normal 

in all patients, which was higher in women than men. 

And this connection was not significant. Based on age, it 

was seen in the age range of 44-35 years and 54-45 

years above normal, with the highest mean observed in 
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54-45 years. And this relationship between ages was not 

significant. Mean sodium ions were also observed to be 

higher than normal. But the mean of CPK, BUN, 

creatinine, potassium and alkaline phosphatase were 

normal. 

 

Table 1. Mean and standard deviation of laboratory factors studied in patients based on 

gender 

P Mean±SD Mean±SD Variable 

 All Female Male  

 51.27±16.896 50.12±17.6 52.5±16.08 Age 
0.02* 197.15±210.177 144.43±135.377 236.70±246.03 CPK 

0.06 16.73±13.031 15.25±13.224 18.32±12.682 BUN 

0.44 1.20±0.921 1.16±1.133 1.25±0.608 Cr 

0.52 3.83±0.661 3.68±0.669 3.94±0.685 Albumin 
0.06 138.50±4.522 139.03±4.871 137.93±4.058 Na 

0.12 4.07±0.630 4.01±0.631 4.13±0.624 K 

0.57 24.99±13.163 26.75±18.799 23.78±7.804 CK MB 

0.17 6.46±1.412 5.35±1.626 7.20±0.781 
Total 

Protein 

0.39 202.38±122.419 194.48±94.483 211.23±147.809 ALK Ph 

0.18 541.91±251.845 515.23±229.377 569.29±271.794 LDH 

0.16 0.91±1.650 0.68±0.656 1.18±2.303 
Total 

Bilirubin 

0.08 0.41±0.813 0.27±0.232 0.58±1.152 
Direct 

Bilirubin 

0.22 64.40±349.146 31.51±20.606 99.73±501.572 SGOT 
0.1 41.79±141.562 23.68±14.987 61.28±202.223 SGPT 

0.2 1156.44±1171.407 704.90±482.936 1419.83±1383.028 D Dimer 

 

 

Table 2. Mean and standard deviation of laboratory factors studied in patients based on age groups 

variable ≥65 55-64  45-54  35-44  ≤34  P 

CPK 246.72 ±314.124 176.64 ±115.185 140.35 ±90.128 158.14 ±83.861 253.625±236.81 0.380 

BUN 22.72 ±14.234 22.91 ±16.713 15.84 ±12.605 11.89 ±9.292 10.19 ±3.535 0.000* 

Cr 1.29±0.551 1.30±0.519 1.24±0.747 1.30±1.832 0.90±0.173 0.149 

Albumin 3.45±0.778 4.25±1.061 3.75±0.636 4.05±0.636 3.75±0.705 0.845 

Na 138.62 ±5.609 138.26 ±4.853 138.67 ±4.782 137.82 ±3.135 138.90 ±3.199 0.820 

K 4.17±0.695 4.23±0.624 4.06±0.789 3.91±0.463 3.97±0.384 0.091 

CK MB 24.71 ±13.471 21.67 ±12.897 30.40 ±19.932 26.17 ±7.489 18.00 ±1.414 0.840 

ALK Ph 223.60 ±157.347 223.50 ±88.288 183.97 ±66.852 205.46 ±168.951 183.25 ±70.723 0.526 

LDH 535.48 ±193.843 678.44 ±265.843 532.90 ±265.693 503.03 ±181.899 520.64 ±325.221 0.180 

Total 

Bilirubin 
1.36±3.108 0.88±0.752 0.68±0.399 0.69±0.225 0.81±0.828 0.687 

Direct 

Bilirubin 
0.80±1.536 0.35±0.324 0.24±0.116 0.31±0.138 0.26±0.179 0.153 

SGOT 152.50 ±712.036 44.70 ±76.145 32.69 ±16.286 31.14 ±11.782 42.63 ±35.674 0.506 

SGPT 72.49 ±278.952 46.16 ±105.684 30.94 ±23.694 25.29 ±11.711 33.00 ±24.242 0.623 

D Dimer 1822.90±1171.407 726.56 ±70.088 835.21 ±467.465 1188.83±609.264 1304.40±1706.879 0.875 

 

 

Discussion 

 

Some studies have suggested several biochemical 

factors as laboratory determinants commonly used to 

predict the severity of COVID-19 (10). In the present 

study, it was observed that the mean of SGOT, SGPT, 

and Direct Bilirubin was higher than normal in patients 

with COVID-19, which was higher in men than women, 

and the highest was in the age group of 55-64 years. But 

the mean alkaline phosphatase and CPK in this study 

were normal.  

The results showed that while severe cases of 

COVID-19 showed higher levels of ALT, AST, and 

total bilirubin compared with non-severe cases, albumin 

values were significantly lower in severe cases and 

highlighted that an abnormal amount of liver-related 
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examinations might reflect disease progression toward 

adverse outcomes (10). Abnormal liver tests are 

common in COVID-19 patients. An increase in ALT-

AST and AST/ALT ratio >one was related to the more 

severe course and elevated mortality in COVID-19. 

COVID-19 patients were associated with increased 

hepatic aminotransferases at admission with a greater 

need for intensive care, extensive lung disease, and 

individual therapy. The presence of liver abnormalities 

at admission can be used as a predictor of the severity of 

COVID-19 (11). 

Biochemical parameters of liver strongly associated 

with mortality COVID-19. Non-surviving had greater 

levels of TBIL, AST, ALT, LDH, GLB, and GGT. 

Measuring the biochemical parameters of the liver may 

help clinicians assess the prognosis of COVID-19 

(12,13). 

In the present study, the mean D-dimer was higher 

than normal and was higher in men than women, and the 

highest value was observed in more than 65 years. 

D-dimer values in COVID-19 patients with severe 

disease were significantly higher than in those without, 

highlighting that the height of this parameter may be 

associated with disease progression to an adverse 

clinical outcome (14,15). Dyspnea, age, neutrophilia, 

increased D-dimer on admission are risk factors for 

mortality in elderly COVID-19 patients. Early diagnosis 

and supportive care for elderly patients is of utmost 

importance COVID-19 (16). 

In our study, the mean LDH was higher than normal, 

which was higher in men than women. Also, the highest 

mean was seen in the age range of 64-55 years, which 

was not significantly related to other age groups. 

ALB, LYM, LYM (٪), LDH, NEU (٪) and CRP 

were strongly associated with acute lung injury. Age, 

viral load, damage to the lungs, and blood biochemical 

parameters, albumin (ALB), CRP, LDH, LYM (%), 

LYM and NEU (%), perhaps predictors of disease 

severity (17). The results of the COVID-19 mRNA 

clearance ratio were found to be significantly associated 

with decreased serum creatine kinase (CK) and lactate 

dehydrogenase (LDH) levels. Decreased serum LDH or 

CK may predict a favorable response to treatment for 

COVID-19 infection (18). By analyzing nine published 

studies (1532 COVID-19 patients), a correlation was 

observed between elevated LDH levels in the hospital 

for the first time and disease outcomes in patients with 

COVID-19 criteria. LDH levels increase by a 6-fold 

increase in the risk of severe disease and death in 16% 

of COVID-19 patients. LDH in patients should be 

closely monitored for signs of disease progression or 

compensation (19). 

The results of this study showed that the mean CK-

MB in total in patients with COVID-19 was higher than 

normal in all patients, which was higher in women than 

men. The highest average was observed in 45-54 years. 

In patients with COVID-19, an increase in CK-MB 

and myoglobin on admission perhaps an effective 

predictor of adverse outcomes, and combined use of 

CK-MB and myoglobin performed better for prediction 

(20). 

Studies have shown an increase in BUN and scr 

levels as well as a decrease in BUA levels in COVID-19 

patients within 28 days of admission in deaths (21). 

Initial levels of BUN and D-dimer were associated with 

mortality in COVID-19 patients. It seems a combination 

of BUN ≥4.6 mmol/L and D-dimer ≥0.845 μg/ml to 

identify patients at high risk of dying in the hospital, so 

there may be a risk assessment tool for patients COVID-

19 is severe (22). The results showed that in the non-

survival group, varying degrees of damage to the liver, 

kidneys, blood coagulation, and cardiac function there. 

PLT, AST, BUN, CR, D-Dimer, PT, FIB, F VIII: C, 

CK-MB, CK, and LDH were valuable in assessing the 

prognosis of the disease. The results showed that the 

performance indicators limb function has the prognostic 

value of the infections are COVID-19 (23). The 

incidence of AKI in COVID-19 patients was 10%, 

which is mainly indicated by increased levels of CR and 

BUN, which in patients with serious infections was 

significantly higher than patients without severe, and 

these factors were significantly associated with mortality 

in patients COVID-19 had (6). 

In this study, the mean BUN was observed in the age 

range of 55-64 years and above 65 years above normal, 

with the highest mean observed above 65 years, which 

was significant in patients with COVID-19. Mean 

sodium ions were also observed to be higher than 

normal. But the average creatinine potassium was 

normal in patients with COVID-19. 

The 2019-nCoV infection has started in cluster form, 

is likely to affect older men with other diseases, and can 

lead to severe and even fatal respiratory illnesses such as 

acute respiratory distress syndrome (24). Elderly 

patients with COVID-19 have a higher mortality rate. 

Data analysis showed that older patients with 

comorbidities require more medical care (16). 

In the present study, an increase in the level of 

markers (SGOT, SGPT, and direct bilirubin, LDH, D-

dimer) in patients with COVID-19 was observed in men 

more than women and in the elderly more than other 

ages. The results of the present study showed an 
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increase in the level of some of the most important 

diagnostic markers of hepatic, renal, and cardiac in 

patients with COVID 19. This increase was greater in 

some markers, including SGOT, SGPT, direct bilirubin, 

LDH, D-dimer, in men than in women, and more in 

older patients. To reach a definitive conclusion, further 

studies with large sample sizes are needed to confirm the 

association between the level of diagnostic markers and 

COVID-19 disease in the future. 
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