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ABSTRACT

The 2019 novel coronavirus disease (COVID-19) outbreak began in Wuhan, China, in December
2019 and has since spread across the world as a major epidemic. SARS-CoV-2 (severe acute
respiratory syndrome coronavirus -2) is the virus that causes this disease. The respiratory system is
greatly affected by the Coronavirus, which is the most common. It has been observed that SARS-2
harms many organs of the body. The aim of this study was performed to evaluate the concentration
of liver function tests post COVID-19 patients’ recovery. Patients and Methods This cross-sectional
controlled study was conducted in Kirkuk city, the study included 60 patients who were selected
randomly 2-3 months after recovery from COVID-19 disease, All patients were PCR +ve previously
hospitalized with oxygen therapy. The control group consist of 60 persons who were apparently
normal with no severe chronic iliness. The result the level of the studied parameter (ALT, AST, TSB)
significantly increases (p <0.05) by mean (17.25), (24,60), (0.57) respectively when compared with
control group by mean (13.57), (15.54), (0.445). Conclusion the present study revealed a significant
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difference in the recovery for the ALT, AST, and TSB when compared with healthy group.
Keywords: Alanine aminotransferases: D. Dimer: COVID-19: ACE2.

1. Introduction

Coronavirus disease 2019 (COVID-19), caused by the
Severe Acute Respiratory Syndrome Corona Virus
2(SARS-CoV-2). The emerging corona virus is a virus
encapsulated with a large genome single-stranded
RNAgenome, 32 kbps insensitive.lt is widely spread
around the world and has caused significant pressure
on the social and impact on human health®. Study
showed that SARS-CoV-2 enters the lungs through the
angiotensin-converting enzyme 2 (ACE2) receptor @
which can lead to severe lung fibrosis and
consolidation and a significant mortality rate in severe
cases 9. The presence of SARS-CoV-2 in
cholangiocytes could lead to liver damage due to the
damage to bile duct cells. Angiotensin-converting
enzyme 2 (ACE2) is the key receptor for the entry of
SAR's into the cells which expressed in both liver cells
and bile duct cells. Infection with COVID-19 can have
serious side effects, including lung disease. It causes a
systemic condition that affects several organs, possibly
leading to serious consequences including mortality
and long-term complications.

The infection caused by the SARS-CoV-2 virus is
predominantly a respiratory disease. However, its
adverse effects on other organ systems remain unclear.
The most common clinical presentation includes
respiratory tract involvement with mild to high fever,
shortness of breath, and cough ®. Liver is one of the
largest organs in the body. It has many important
metabolic functions. Liver tissue has a relatively large
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amount of enzymes activity and alteration of various
enzymes in hepatitis. © Post COVID-19 condition is
defined as the illness that occurs in people who have a
history of probable or confirmed SARS-CoV-2
infection; usually within three months from the onset of
COVID-19, with symptoms and effects that last for at
least two months. It is difficult to predict how long the
post-COVID-19 condition will last for any given
patient. There is much to learn about the post-COVID-
19 condition, but current research shows that patients
can experience lingering symptoms for weeks to
months following COVID-19. 79

Objectives of the study

The objectives of the study were:

To evaluate liver function tests (ALT, AST, TSB) for
patients affected previously by moderate to severe
covid-19.

2. Materials and Methods

Study design

This is a cross-sectional controlled study was
conducted during the period from December 2021 to
the end of March 2022 in Kirkuk city, the study
included 60 patients who were selected randomly 2-3
months after recovery from COVID-19 disease
previously hospitalized with oxygen therapy. The
control group consist of 60 persons who were
apparently normal with no severe chronic illness.

The blood sample was collected from patients and the
control group, and interviews were carried out with
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them using the questionnaire form.

Serum level of ALT, AST, TSB were measured by Cobas
C311.

Exclusion criteria

1- Chronic liver disease.
2- Any medicines that may alter patients finding
like steroids, NSAID drugs, and chemotherapy.

Ethical approval

The protocol for this study was approved by the
Scientific Committee at Tikrit University — College of
Medicine, and the agreement of the attendance to
Kirkuk General for collecting the sample from the
patients was approved via the Directorate of Kirkuk
Health. Each patient was educated about the research,
filled out a questionnaire, and signed a consent form
to participate in the study.

Methods (Sampling of blood)
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Five ml of blood sample was collected by vein
puncture from each subject enrolled in this study.
Blood samples were placed into a sterile gel tube, after
blood clotting, centrifuged at 3000 rpm for 15 minutes
then serum was removed and transferred in to Two
Eppendorf tubes which were labeled and kept at-20 C
for determination serum level of ALT, AST, TSB, by
using Cobas C311 analyzer.

3. Statistical Analysis

All patients signed informed consent to take partin the
study, and the study was approved by the ethical
committee of Tikrit University, College of Medicine. All
data were presented as mean and standard deviation
(SD). A P value of less than 0.05 was regarded as
significant. Analysis was performed by IBM SPSS
Statistics for Windows version 23.0.

4. RESULTS

Parameters Patients Control P-Value
Mean +SD Mean +SD
ALT (U/L) 17.25 5.89 13.57 3.75 0.02
AST (U/L) 24.61 8.32 15.54 6.044 <0.001
TSB (mg/dl ) 0.57 0.19 0.44 0.15 <0.01
. ALT for patients was (17.25+5.89) and for 30
control was (13.57+3.75). 24.61
. AST for patients was (24.60+8.31) and for P<0.00
control was (15.54+6.044). 20 1554
. TSB for patients was (0.57+0.19) and for §
control (0.44+0.15). '%
The level of the studied parameter (ALT, AST, TSB 0
significantly increase
(p <0.05) by mean (17.25), (24,60), (0.57) respectively 0

when compared with control group by mean (13.57)
(15.54), (0.44) respectively.
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Figure 4.1: mean of ALT between patient and control in
the study
The Bar chart shows a significant difference in ALT in
patients when compared with the control group.
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The Bar chart shows a significant difference in AST in
patients when compared with the control group.
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The Bar chart shows a significant difference in TSB in
patients when compared with the control group.

5. Discussion

Comparison between ALT, AST, and TSB
Levels in the Studied Groups

The result of the current study shows significant
differences among study groups the ALT, AST, and
TSB (p=0.02, <0.001, <0.01), as shown in the table
(4-1), (fig.4.1,4.2,4.3) respectively

ALT and AST catalyze the transfer of an amino group
from an amino acid to aketoglutarate. The amino acids
are L-alanine and L-aspartate and the reaction
products are L-glutamate and either pyruvate or
oxaloacetate, respectively.The overall effect is
exchange of an amino group and a keto group.
Pyridoxal 5'-phosphate serves as a coenzyme in both
reactions.According to the findings, all patients had
ALT, AST, and TSB levels that were within the upper
limit of normal. However, a significant difference was
seen between both the recovery group patients'
results and that of a healthy control group. We have
known that SARS-COV-2 can damage the liver by a
different mechanism. Liver damage may be a result of
the organ-specificimmune response to SARS-CoV-2 or
be secondary to hypoxia and systemic inflammation
response- 1019

Due to a cellular damage, elevated levels of the
enzymes aspartate aminotransferases (AST) and
alanine aminotransferases (ALT) have been associated
with higher liver function tests. (1519

Additionally, we observe that the parameters in this
study are within the upper limit of the normal range,
this is similar to the findings of An Y W et al."” who
found elevated levels of ALT in COVID-19 survivors for
a period of 14 days after discharge, with a gradual
return to normality of these parameters within two
months. The study conducted in Egypt, on the other
hand, demonstrated a persistent elevation of ALT and
AST for three months for the resolution of COVID-19
(17)

Hepatic aminotransferases were shown to be mild to
moderately elevated in COVID-19 patients, however,
this elevation was not associated with a rise in blood
total bilirubin, according to Fan et al® study on the
disruption of liver function.

Additionally, Xu et al. "? observed non-elevated blood
bilirubin in COVID-19 patients, despite the high
expression of ACE2 in the cholangiocytes as compared
to the hepatocytes in the hepatic vascular
endothelium.

Although AST is present in the liver but is not
specifically associated with liver disease, the current
study found that AST levels were higher than ALT
levels. ALT and AST are frequently seen in liver and
heart cells and have been associated with the severity
of the disease. @
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According to previous studies, severe patients usually
had AST elevations rather than ALT elevations upon
admission @7

6. Conclusions

It was concluded that:
1. The level of (ALT, AST) measured in our study
showed a significant difference in recovered patients
diagnosed previously with COVID-19 when compared
with the control group.
2. The level of (TSB) measured in our study
showed a significant difference in recovered patients
diagnosed previously with COVID-19 when compared
with the control group.
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