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Abstract

Background: The COVID-19 pandemic began in Wuhan, China, and swiftly expanded throughout the world.
Although other systems might also be impacted, the respiratory systems are most frequently impacted. With
symptoms like fever, cough, fatigue, loss of taste or smell, headache, diarrhea, and sore throat, the pandemic has
turned into one of the deadliest infectious diseases.

Objective: This research compares liver enzymes between COVID-19 patients and healthy controls to evaluate
its impact on liver health.

Methods: A cross-sectional study compared 100 COVID-19-diagnosed Indian patients with healthy control
groups, assessing liver function tests in both groups.

Results: Patients with COVID-19 reported increased levels of alanine transaminase (ALT) (112.56 + 81.21 vs.
25.1 + 5.7), aspartate aminotransferase (AST) (132.11 + 64.98 vs. 12.91 + 4.16), and alkaline phosphatase
(ALP) (89.21 £48.91 vs. 72.13 + 19.32) and were significantly elevated as compared to controls.

Conclusion: The study highlights elevated levels of liver enzyme panels in COVID-19 patients, suggesting
further investigation and follow-up to better understand their liver health. The authors recommend liver function
testing (LFT) for patients testing positive to track prognosis and direct treatment.

Keywords: COVID -19, liver function testing (LFT), alanine transaminase (ALT), alkaline phosphatase (ALP),
aspartate aminotransferase (AST).
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Introduction

Wuhan, China, was the starting point of the
COVID-19 epidemic, which quickly spread to
every continent. Although the virus may impact
many organ systems, those who suffer from severe
sickness due to SARS-CoV-2 infection are more
likely to have respiratory system problems [1]. The
COVID-19 virus is very contagious. One of the
worst infectious illness outbreaks in recent memory
is the pandemic.

Symptoms include fever, cough, exhaustion, loss of
taste or smell, sore throat, headache, diarrhea, and
skin rashes, which are common when patients first
arrive [2, 3]. Over 704 million COVID-19 cases
have been confirmed globally, and over seven
million people have died from the virus. As of
September 2024, over 500,000 people had died and
over 45 million cases had been reported in India
[4]. Since the coronavirus affects many organ
systems, the medical world has been putting forth a
lot of effort to comprehend the harm it does. The
virus affects the circulatory, gastrointestinal, renal,
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and central neurological systems, but the lungs are
the most susceptible [5]. COVID-19 is mostly
spread via virus-carrying droplets. These tissues are
especially vulnerable to infection because of the
widespread presence of cell-surface receptors, such
as ACE2 (angiotensin-converting enzyme 2)
receptors in the lungs. Once within the cell, the
virus uses the cell's resources to multiply and
spread to neighboring cells [6]. The liver function
test (LFT) is a diagnostic procedure used to identify
suspected liver illnesses or track pre-existing
problems. [7]

The liver contains more ALT than other tissues,
and any damage to liver cells can raise ALT levels.
Elevated AST levels are associated with conditions
like myocardial infarction and liver tissue necrosis
and degeneration. [7] Alkaline phosphatase (ALP)
levels in the small intestine, kidney's proximal
convoluted tubule, bone, liver, and placenta can
cause mild elevations in diseases like cirrhosis,
hepatitis, and congestive heart failure. [7]

International Journal of Current Pharmaceutical Review and Research

917


http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research

Understanding how SARS-CoV-2 affects liver
metabolism is the main aim of this study in order to
enhance liver viability and function.

Material and Methods

An investigation into the data that was gathered in
the past is what this research is all about. Between
the months of January and June of 2021, data on
COVID-19 patients were collected.

Data collecting method: Hospital officials gave
their authorization for the data to be accessed. All
of the patients in the study were matched for age
and gender with healthy controls, and real-time
reverse transcription-polymerase chain reaction
(RT-PCR) was used to confirm the presence of
COVID-19 in each and every one of his or her
samples.

Inclusion Criteria: The study included all patients
who had a diagnosis of COVID-19, provided their
verbal consent to participate, were between the
ages of 18 and 70, were either male or female, and
could provide a diagnosis.

Criteria for Exclusion: Patients who had a history
of chronic alcohol use, obesity, pregnancy, or
breastfeeding, as well as patients who had
concomitant conditions such as diabetes mellitus,
liver disease, or immunodeficiency diseases, were
not included in the study.

The study teams were divided into two groups:
Group I consisted of one hundred COVID-19
patients, and Group II was made up of one hundred
healthy controls. Sixty percent of the patient groups
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consisted of males, while forty percent were
feminine. Each person underwent a series of tests
that included AST/SGOT, ALT/SGPT, and ALP
determinations.

The colorimetric approach of the Randox Imola
autoanalyzer was utilized in order to estimate the
levels of ALP, whereas the IFCC standard method
was utilized in order to estimate the levels of AST
and ALT throughout the laboratory examinations.
The normal range for AST in men is up to 37 IU/L,
while in women it is up to 31 IU/L. Male ALT
levels can reach 40 IU/L, while females can reach
31 TU/L. ALP levels typically range between 53
and 128 TU/L in men and 42 to 98 IU/L in women

[8].

Statistics analysis: Microsoft Excel 2024
(Microsoft Corporation, USA) was used to import
the data gathered from the research participants.
Standard deviations (SDs), means, and percentages
were used to display the data. Groups were
compared using a student's t-test, and a p-value of
less than 0.05 was deemed statistically significant.
The data was analyzed using IBM SPSS Statistics
for Windows, version 22.0 (published in 2013 by
IBM Corp., Armonk, NY).

Results

For the research, 200 patients in all were chosen.
They were divided into 56 (28%) women and 144
(72%) males between the ages of 21 and 70. Males
were 54.6 years old on average, while females were
51.5 years old on average. Table 1 shows the
demographic statistics.

Table 1: Comparison of cardiovascular parameters in the Cases and control group

Cases group (Mean £ SD) control group (Mean + SD) p-value
HR (bpm) 92.32+15.78 82.78+12.43 0.000*
SBP (mmHg) 134.78£14.27 121.46+16.64 0.000*
DBP (mmHg) 91.43+£11.98 81.59+11.27 0.000*

*p-value less than 0.05 is significant, SD- standard deviation, bpm- beats per minute, HR - heart rate,
SBP - systolic blood pressure, DBP- diastolic blood pressure.

While in the control group the mean and SD of
ALT were 25.1 = 5.7, in the covid-19 group they
were 112.56 + 81.21 with a significant p-value of
0.000%*.

The mean and SD of AST in the covid-19 group
were 132.11 + 64.98, while in the control group, it
was 1291 + 4.16, with a significant p-value of

0.000*. With a notable p-value of 0.000*, ALP's
mean and SD in the covid-19 group was 89.21 +
48.91 and in the control group, was 72.13 + 19.32.
These data reveal a favorable connection between
COVID-19 disease and the rise of liver enzymes.

The findings for the patient and control groups are
reported in Table 2.

Table 2: List of results for the liver enzymes the patient and control groups.

Liver enzymes Cases (Mean = SD) Controls(Mean = SD) P-value
ALT 112.56 + 81.21 25.1+5.7 0.000*
AST 132.11 + 64.98 1291 £4.16 0.000*
ALP 89.21 £48.91 72.13 +£19.32 0.000*

*p-value less than 0.05 is significant, SD- standard deviation, ALT: alanine transaminase, AST: aspartate
transaminase, ALP: alkaline phosphatase,
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Discussion

The SARS-CoV-2 virus, which causes COVID-19,
has been linked to a variety of organ dysfunctions,
including pneumonia, hematologic abnormalities,
cytokine  storms, oxidative/nitrative  stress,
neurological symptoms, progressive renal failure,
liver dysfunction, thrombosis, and sepsis. [3] This
study investigates the effects of COVID-19 on liver
health.

Patients with COVID-19 have elevated levels of
angiotensin II, and these levels are associated with
lung damage and viral load. The effects of COVID-
19 are made worse by the increased activity of the
renin-angiotensin-aldosterone system (RAAS). By
binding to Fc and complement receptors, antibody-
dependent enhancement (ADE) of virus infection
may increase viral replication and enhance the
virus's ability to infect leukocytes, causing liver
dysfunction by  mediating liver damage
independently of ACE2. [9, 10]

When the immune system attempts to contain and
eradicate the wvirus, tissues and organs suffer
immunopathological damage. Overproduction of
inflammatory cytokines damages organs and
tissues over time, raising mortality and frequently
being associated with multiple organ failure. [11]
Elevated CRP levels can worsen liver function and
show how severe the inflammatory response is in
extreme cases.

Liver damage in COVID-19 patients may result
from various factors, such as direct viral infection,
cytokine storm, systemic inflammation, and drug-
induced hepatotoxicity, which show up as elevated
liver enzymes and inflammatory markers. Can lead
to septic shock, the most common and fatal
outcome in  severe  circumstances. [12]

The severity of COVID-19 may be significantly
influenced by ALT, an indicator of liver cell
damage. Higher ALT levels may be caused by
hepatocellular damage, systemic inflammation, and
an increased viral load. In line with earlier studies
that discovered AST elevation to be a reliable
indicator of disease severity, elevated AST levels
were observed. Implies that in patients with severe
COVID-19, immune-mediated inflammation plays
a major role in liver dysfunction. [9, 10]

Among the study's drawbacks are the small sample
size brought on by challenges with data collection
and the lack of a unique patient identification
system in rural areas.

Conclusion:

AST and ALT levels were higher in SARS-CoV-2
patients, which may indicate acute liver
impairment. According to the study, additional
research involving a larger patient population may
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help determine the degree of liver damage and the
long-term impacts of SARS-CoV-2 infection on
liver health. In light of novel SARS-CoV-2 strains,
routine monitoring of these indicators may aid
clinicians in assessing the severity of the disease,
guiding treatment strategies, and monitoring patient
recovery.
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