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Abstract 
Background: Originating in Wuhan, China, the COVID-19 pandemic spread around the world. Although other 
systems could potentially be impacted, the respiratory systems are most often impacted. The symptoms of the 
pandemic, which include fever, coughing, fatigue, loss of taste or smell, headache, diarrhea, and sore throat, 
have made it one of the most lethal infectious diseases. 
Objective: By gathering and comparing data on inflammatory markers between COVID-19 patients and age- 
and sex-matched healthy controls, this research aims to assess how COVID-19 has shown its impacts on 
inflammatory markers. 
Methods: An equal number of age- and sex-matched healthy control groups without COVID-19 were compared 
with 100 patients as part of a retrospective case-control study. Inflammatory markers were assessed in both 
groups. 
Results: Inflammatory markers like serum cortisol (mcg/dl) (28.67 ± 9.45 vs 21.10 ± 5.21), IL-1 (142.17 ± 
124.92 vs 39.12 ± 95.26), D-dimer (629.7 ± 256.23 vs 212.12 ± 132.1), C-reactive protein (CRP) (98.21 ± 89.23 
vs 3.51 ± 2.36), and interleukin-6 (IL-6) levels (452.98 ± 234.23 vs 16.89 ± 2.3) were raised in COVID-19 
patients as compared to the control group. 
Conclusion: Inflammatory marker panels have been elevated in COVID-19 patients. Understanding the 
function of liver health in COVID-19 patients may be facilitated by more investigation and follow-up 
investigations. We advise inflammatory markers for patients who test positive for the virus to track prognosis 
and direct treatment regimens in light of the advent of more recent COVID-19 strains. 
Keywords: COVID-19, Inflammatory markers, cardiovascular prevention, IL-6, CRP, and D-dimer, liver 
function. 
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Introduction 

The COVID-19 pandemic began in Wuhan, China, 
and has since spread globally, affecting various 
organ systems, including the respiratory system. [1, 
2] The virus is highly contagious, with over 704 
million confirmed cases and over seven million 
deaths. [3, 4] The lungs are the most susceptible to 
the virus, as they contain cell-surface receptors like 
ACE2 that allow it to multiply and spread to 
neighboring cells. [5, 6]  

Cytokines and interleukins (IL)-6 are inflammatory 
mediators with both pro- and anti-inflammatory 
properties. [8] Excessive IL-6 can trigger a 
cytokine storm, leading to increased severity and 
mortality of SARS-CoV-2-induced disease. [8]  

C-reactive protein (CRP) is a non-specific acute-
phase reactant that increases during inflammation 

and infection, with elevated CRP values indicating 
a more severe inflammatory response. [8] D-dimer, 
a biomarker for thrombotic diseases, is a typical 
biomarker for thrombotic diseases. [9, 10]  

Since the pandemic, researchers have proposed IL-
6, CRP, and D-dimer as potential markers to assess 
the severity and prognosis of COVID-19 illness. 
[10] Understanding how SARS-CoV-2 affects liver 
metabolism is the main aim of this study to 
enhance liver viability and function.  

By monitoring these biomarkers, healthcare 
providers can better assess the progression of 
COVID-19 in patients and provide appropriate 
interventions. In addition to respiratory symptoms, 
the impact of SARS-CoV-2 on liver function is also 
a crucial aspect to consider in managing COVID-
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19 cases. This study aims to provide valuable 
insights into how the virus affects liver metabolism, 
ultimately leading to improved outcomes for 
patients with COVID-19. 

Material and Methods 

This research is an investigation of the past data 
that were gathered. India provided data on COVID-
19 patients in January to June 2021. 

Data collecting method: Hospital officials gave 
their authorization for the data to be accessed. 
Real-time reverse transcription-polymerase chain 
reaction (RT-PCR) verified the presence of 
COVID-19 in all of the study's patients, who were 
matched for age and sex with healthy controls. 

Criteria for Inclusion: The research included all 
patients with a diagnosis of COVID-19 who 
verbally consented to participate, were between the 
ages of 18 and 70, were male or female, and had a 
diagnosis. 

Criteria for Exclusion: The research excluded 
patients having a history of chronic alcohol use, 
obesity, pregnancy, or breastfeeding, or 
concomitant conditions such as diabetes mellitus, 
liver disease, or immunodeficiency diseases. 

Study teams: Group I consisted of 100 COVID-19 
patients, whereas Group II consisted of 100 healthy 
controls. Men made up 60% of the patient groups, 
while women made up 40%. Tests for serum 
cortisol, IL-6, CRP, and D-dimer were performed 
on each individual. 

The Beckman Access analyzer was used to 
measure IL-6 levels using a one-step 
immunoenzymatic "sandwich" approach. 5.3–7.5 

pg/mL is the typical range for IL-6 [11]. An 
immunoturbidometric test on the Randox Imola 
autoanalyser was used to quantify CRP levels. CRP 
typically ranges between 0 and 5 mg/L [12]. 
Fluorescence immunoassay technology on the 
Finecare POCT (point-of-care testing) device was 
used to assess D-dimer levels. D-dimer typically 
ranges between 0 and 500 ng/mL [13]. 

Analysis of statistics:  

For analysis, the data collected from the research 
participants was imported into Microsoft Excel 
2024 (Microsoft Corporation, USA). 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. Data 
analysis was conducted using IBM SPSS Statistics 
for Windows, version 22.0 (published in 2013 by 
IBM Corp., Armonk, NY). 

Results 

For the research, 100 patients in all were chosen. 
They were divided into 40 women and 60 males 
between the ages of 21 and 70. Males were 44.3 
years old on average, while females were 41.8 
years old on average. Table 1 shows the 
demographic statistics. The participants were 
selected based on their history of heart disease and 
were required to undergo a series of tests to 
determine their overall health.  

The study aimed to analyze the correlation between 
age, gender, and the prevalence of heart disease 
within the selected group. The data collected from 
these tests were then analyzed to determine any 
significant patterns or trends that may exist. 

 
Table 1: Age-wise distribution of COVID-19 patients 

Age group (years) Male, 60(60%) Female, 40 (40%) 
21-30  5 (8.3%) 3 (7.5%) 
31-40 12 (20%) 6 (15%) 
41-50 31 (51.66%) 23 (57.5%) 
51-60 6 (10%) 5 (12.5%) 
61-70 6 (10%) 3 (7.5%) 
Total 60 40 
 
Inflammatory marker parameters in cases and 
the control group: Table 2 depicts inflammatory 
markers like serum cortisol (mcg/dl) (28.67 ± 9.45 
vs 21.10 ± 5.21), IL-1 (142.17 ± 124.92 vs 39.12 ± 
95.26), D-dimer (629.7 ± 256.23 vs 212.12 ± 
132.1), C-reactive protein (CRP) (98.21 ± 89.23 vs 
3.51 ± 2.36), and interleukin-6 (IL-6) levels 

(452.98 ± 234.23 vs 16.89 ± 2.3) were raised in 
COVID-19 patients as compared to the control 
group. These elevated levels indicate a heightened 
state of inflammation and immune response in 
individuals with COVID-19. Monitoring these 
markers could provide valuable insights into the 
progression and management of the disease. 
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Table 2: Comparison of baseline and post-therapy serum cortisol and inflammatory marker in COVID-
19 patients 

Inflammatory markers Cases (Mean ± SD) Controls (Mean ± SD) p-value 
Serum Cortisol (mcg/dl) 28.67±9.45 21.10±5.21 0.000* 
IL-1 142.17 ± 124.92 39.12 ± 95.26 0.000* 
IL-6 452.98 ± 234.23  16.89 ± 2.3 0.000* 
CRP 98.21 ± 89.23 3.51± 2.36 0.000* 
D-dimer 629.7 ± 256.23 212.12± 132.1 0.000* 

*p-value < 0.05 Significant, SD- standard deviation, IL- Interleukin, CRP- C-reactive protein 
 
Discussion 

Numerous organ dysfunctions, such as pneumonia, 
hematologic abnormalities, cytokine storms, 
oxidative/nitrative stress, neurological symptoms, 
progressive renal failure, liver dysfunction, 
thrombosis, and septic shock, have been associated 
with the SARS-CoV-2 virus, which causes 
COVID-19 [3]. This retrospective study focuses on 
the effects of COVID-19 on liver health. The 
primary causes of elevated inflammatory markers 
and liver enzymes in COVID-19 patients are septic 
shock, immune-mediated inflammatory response 
(cytokine storm), and ACE2 receptor-mediated 
cytopathic effect. [14] Hypoxia, which is common 
in COVID-19 patients, may increase the expression 
of the ACE2 receptor in human hepatocytes. 
Angiotensin II levels have been found to be greater 
in COVID-19 patients, and these levels are 
connected with both the viral load and the degree 
of lung injury. Elevation of ACE2 receptor 
expression in hypoxic conditions may make 
hepatocytes more susceptible to infection [6]. 

The effects of COVID-19 are made worse by the 
increased activity of the renin-angiotensin-
aldosterone system (RAAS). Additionally, by 
mediating liver damage independently of ACE2, 
antibody-dependent enhancement (ADE) of viral 
infection may be a factor in liver dysfunction. An 
immune-mediated inflammatory response known as 
a "cytokine storm" results in the continuous 
activation and proliferation of macrophages and 
lymphocytes, which in turn triggers the rapid and 
widespread production of inflammatory cytokines 
like TNF-α, IL-1, IL-6, IL-8, and interferons (INF-
α, INF-β, and INF-γ).  

When the immune system tries to confine and 
eradicate the virus, tissues and organs suffer 
immunopathological damage. [15, 16] In critically 
ill patients, this systemic inflammatory response 
may result in liver damage, acute lung injury, and 
ARDS. [15]. Overproduction of inflammatory 
cytokines damages organs and tissues over time, 
raising mortality and frequently being associated 
with multiple organ failure. [17]  

The pro-inflammatory cytokine IL-6, which is 
frequently linked to liver damage in COVID-19 
patients, is one of the primary factors regulating the 
immune response. [18, 19] In severe COVID-19 

cases, levels of the cytokine storm may also be 
involved, worsening liver function and 
demonstrating the intensity of the inflammatory 
response. Liver damage in COVID-19 individuals 
may result from various factors, such as direct viral 
infection, cytokine storm, systemic inflammation, 
and drug-induced hepatotoxicity, which shows up 
as elevated liver enzymes and inflammatory 
markers. Could lead to septic shock, which is the 
most common and fatal outcome in severe cases. 
[18, 19] 

The study discovered a robust association between 
elevated IL-6 levels and COVID-19 outcomes, 
which is in line with earlier findings. In COVID-19 
patients, elevated CRP levels were also discovered 
to be a predictor of clinical outcomes. Significant 
end-organ failure and liver damage were linked to 
elevated D-dimer levels in COVID-19 patients; this 
implies that immune-mediated inflammation plays 
a major role in liver impairment in individuals with 
severe COVID-19. The lack of a unique patient 
identification method in rural areas and challenges 
with data collecting resulted in a small sample size 
for this study. 

Conclusion:  

SARS-CoV-2 patients had higher inflammatory 
markers. According to the study, additional 
investigation is required to fully comprehend the 
degree of liver damage and the long-term 
consequences of SARS-CoV-2 infection on liver 
health. In view of novel SARS-CoV-2 strains, 
routine monitoring of these signs may aid clinicians 
in assessing the severity of the disease, guiding 
treatment strategies, and tracking patient recovery. 
This monitoring can help healthcare providers 
make informed decisions about the best course of 
action for patients with liver complications due to 
SARS-CoV-2 infection.  

By closely monitoring inflammatory markers and 
liver function tests, clinicians can better understand 
the progression of the disease and tailor treatment 
plans accordingly. Furthermore, ongoing research 
is essential to explore the potential long-term 
effects of SARS-CoV-2 on liver health and develop 
effective interventions to mitigate these risks. 
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