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ABSTRACT

This meta-analysis and systematic review article will provide the findings of the “All of Us” research meta-anal-
ysis, which aims to evaluate emerging biomarkers linked to severe COVID-19 and data analysis of 50 peer-re-
viewed journals for PUBMED, Walden University research library, Web of Science, and Scopus databases. What
role each SARS- virus genetic makeup play in disease severity when compared to cases and their The COVID-19
pandemic has underscored the necessity for reliable biomarkers to predict disease severity and patient out-
comes compare SARS-cov-1. What long haul associated with SARS-cov-2 and the conditions caused by them,
by analyzing data from multiple studies, we identify key biomarkers that could enhance the early identification
and management of high-risk patients in primary and ambulatory care settings. The COVID-19 pandemic has
highlighted the critical need for dependable biomarkers to forecast disease severity and patient outcomes. This
systematic review, along with the meta- analysis from the “All of Us” research initiative, seeks to assess emerging
biomarkers associated with severe COVID-19 long-haul symptoms. Additionally, it will compare SARS- CoV-2 to
SARS-CoV-1, examining the conditions linked to both viruses and the influence of genetic makeup on disease
severity.

By juxtaposing these cases, we aim to explore the potential of these biomarkers in predicting patient outcomes.
Through an analysis of data from various studies, we will identify significant biomarkers that could improve the
early detection and management of high-risk patients in both primary and ambulatory care settings. Genetic
variations refer to differences in the DNA sequence among individuals. These variations can occur in several
forms and significantly influence traits, disease susceptibility, and treatment responses. Here are some common
types of genetic variations:

1. Single Nucleotide Polymorphisms (SNPs): These are the most common type of genetic variation, where
a single nucleotide (A, T, C, or G) in the genome differs among individuals. SNPs can influence how individuals
respond to drugs, their susceptibility to diseases, and various traits.

2. Insertions and Deletions (Indels): These variations involve the addition (insertion) or loss (deletion) of
small segments of DNA. Indels can disrupt gene function or regulation and can be associated with genetic dis-
orders.

3. Copy Number Variations (CNVs): These are larger segments of the genome that can be duplicated or delet-
ed, leading to differences in the number of copies of particular genes. CNVs can be involved in certain diseases,
including cancers.

4. Structural Variants: These variations involve larger sections of chromosomes that may be rearranged, dupli-
cated, or deleted. Structural variants can impact gene function and regulation.
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5. Microsatellites (Short Tandem Repeats): These are repeating sequences of 2-6 base pairs found throughout
the genome. The number of repeats can vary among individuals and is often used in genetic mapping and forensic
analysis.

6. Epigenetic Changes: While not a change in the DNA sequence itself, epigenetic modifications can also influence
gene expression and can be passed down through generations. These changes can be affected by environmental fac-
tors and lifestyle.

Understanding genetic variations is crucial in fields like personalized medicine, where therapies can be tailored based
on an individual’s genetic profile, particularly in conditions like COVID-19 long-haul syndrome and other diseases.
Genetic variations in SARS-CoV-1, like those in many viruses, refer to differences in the viral RNA sequence that can
affect its characteristics, including virulence, transmission, and immune response. Understanding these variations is
crucial for studying how the virus operates and how it may differ from other coronaviruses, such as SARS-CoV-2. Here
are some key points regarding genetic variations in SARS-CoV-1:

1. Mutations: These are the most common genetic variations and involve changes in the nucleotides of the viral RNA.
Mutations can arise during viral replication and may affect the virus’s ability to infect host cells or evade the immune
system.

2. SNPs (Single Nucleotide Polymorphisms): In SARS-CoV-1, SNPs are specific points in the viral genome where the
nucleotide sequence differs among various strains. Currently there are These variations can have implications for the
virus’s transmissibility and pathogenicity.

3. Recombination: Coronaviruses are known for their ability to undergo recombination, where two different viral
strains exchange genetic material. This can lead to new viral genotypes with potentially altered properties.

4. Insertions and Deletions: While less common than in other viruses, insertions and deletions can also occur in the
SARS-CoV-1 genome, impacting protein synthesis and function.

5. Structural Variants: Larger genetic rearrangements can lead to changes in the structure of the viral genome, po-
tentially affecting how the virus interacts with host cells and immune systems.

6. Evolutionary Pressure: Genetic variations in SARS-CoV-1 are often a response to selective pressures, such as host
immunity or antiviral treatments. Over time, these pressures can lead to the emergence of variants that are better
adapted to survive and replicate.

Studying these genetic variations in SARS-CoV-1 provides insight into the virus’s evolution and can inform public
health strategies, vaccine development, and therapeutic approaches. Similar approaches can also be applied when
studying the genetic variations in SARS-CoV- 2 and their implications for COVID-19.
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Introduction

The COVID-19 pandemic has changed the lives of millions of peo-
ple all across the world. As one of the major health crises in recent
years, it continues to affect the way people learn, live, and work. These
changes have also impacted on the healthy equity for both the individ-
ual health and the overall health of the communities (Al-Dhaheri, et al.
[1]). In response to this disease, quarantine and other lockdown mea-
sures were implemented by organizations to prevent the spread of
the disease (Fauci, etal. [2]). Further measures such as the prevention
of large gatherings, use of face masks, teleworking, home-schooling,
social distancing, and suspension of flights were also implemented.
While organizations all across the world are trying to manage the out-
break, such a long period of health crisis has seriously impacted not
just human health but also the psychological wellbeing of the general
population (Velavan, et al. [3]). In fact, the extensive social media use
and rapid global connectivity also have increased the psychological

impacts. Therefore, it is important to question the changes that might
occur in the next 5 to 15 years and what can be done to create a better
tomorrow for all people. Accordingly, this study aims to evaluate how
COVID-19 impact on quality of life; by conducting systematic research
on what should be done in order to curb the negative repercussions
across the lifespan [4-15].

Present Study

This study aims to measure the impact of the pandemic COVID-19
on the quality of life of both the survivors and their loved ones. To
conduct this research, a cross-sectional online survey will be con-
ducted using social media. Participants will include patients with
COVID-19, as well as their family members or partners over the age
of 18. The study aims to: Understand the impact of COVID-19 on the
population regarding psychological and emotional well-being, mobil-
ity, and everyday activities. Educate and increase awareness regard-
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ing the psychological effects of COVID-19. Determine the need for a
holistic support system as per the needs of both COVID-19 survivors
and their loved ones. Uncovered a gamut of potential biomarkers.
This review discusses the different classes of biomarkers - immuno-
logical, inflammatory, coagulation, hematological, cardiac, biochem-
ical, and miscellaneous -in terms of their pathophysiological basis
followed by the current evidence Effect of Plasmapheresis on Clinical
Improvement and Biological Parameters of COVID- 19, caused by the
SARS-CoV-2 virus in correlation to genetic mutation between Sars-
Cov-1 and Sars-Cov-2 and the impact on disease, has resulted in con-
siderable morbidity and mortality worldwide. Identifying biomarkers
that can accurately predict disease severity and outcomes is essential
for effective clinical decision-making and resource allocation. This
review aims to systematically evaluate the literature on biomarkers
associated with severe COVID-19 and assess their predictive value—
overwhelming healthcare systems and highlighting vulnerabilities in
public health infrastructure.

As the pandemic progresses, understanding the factors that influ-
ence disease severity and patient outcomes has become increasing-
ly critical. One promising avenue of exploration is the identification
of biomarkers that can reliably predict the trajectory of COVID-19,
facilitating timely clinical interventions and informed resource allo-
cation. This research project aims to explore the application of pre-
cision medicine methods in studying COVID-19 long-haul syndrome
and its implications for cardiovascular health. The primary objective
is to define seven categories of biomarkers and develop a prognostic
indicator for COVID-19 symptoms. The study will collect data from
220,371 participants aged 18 to 65, all of whom have tested positive
for COVID-19 or received a clinical diagnosis, utilizing randomized
sampling through the “All of Us” Research Hub a large data sets, which
emphasizes diverse representation meeting eligibility and available
treatments for co-morbidities. Special attention will be given to neu-
rological and respiratory symptoms that significantly impact quality
of life, particularly among individuals aged 45 to 64 who are at higher
risk of developing post-COVID-19 syndrome. Analytic methodologies
will be employed to measure existing biomarkers for associated co-
morbidities and conditions and identify potential new ones through
clinical trials are recommendations, allowing for the personalization
and optimization of treatment plans.

The findings will highlight the correlation between disease prev-
alence and COVID-19-related cardiovascular symptoms, support-
ing the case for tailored precision medicine approaches to address
long-haul symptoms effectively, including conditions like essential
hypertension, thereby preventing symptom exacerbation and multi-
system dysfunction. Additionally, this research will focus on identi-
fying effective biomarkers for post-COVID- 19 effects and developing
personalized treatment plans aimed at improving patient outcomes.
The dissemination of findings will include publications in peer-re-
viewed journals, presentations at community forums, and outreach
through social media and press releases. The anticipated outcomes of

this project involve the creation of improved risk assessment and pre-
vention strategies addressing COVID-19 long-haul syndrome and its
significant impact on cardiovascular health. The study will also con-
sider risk factors associated with COVID-19 symptoms, particularly
those linked to co-morbidities such as essential hypertension. CPT
code 99495 will be relevant for transitional care management ser-
vices, which encompasses a face-to-face office visit within 14 days of
discharge and have a national average reimbursement. This compre-
hensive framework will aid in understanding the multifaceted effects
of long- haul COVID-19, paving the way for more effective healthcare
responses and improved patient well-being across the lifespan. Bio-
markers encompass a wide range of biological indicators, including
immunological, inflammatory, and biochemical markers, that can re-
flect the physiological state of individuals infected with the virus.

Discovering and validating these biomarkers could enhance our
ability to stratify patients based on risk and guide treatment decisions.
Given the complexity and variability of COVID-19 manifestations, sys-
tematic evaluation of the literature on biomarkers associated with
severe disease is essential. This review aims to comprehensively as-
sess the existing research on biomarkers linked to severe COVID-19,
focusing on their predictive value, potential clinical applications, and
implications for patient management. By synthesizing current find-
ings, this research seeks to contribute to the evolving body of knowl-
edge that informs clinical decision-making in the face of this global
health crisis.

Table

Biomarkers play a crucial role in understanding biological pro-
cesses, diagnosing diseases, monitoring treatment responses, and
predicting health outcomes. They are measurable characteristics that
provide insights into normal or pathogenic processes. Here are the
seven primary categories of biomarkers:

1.  Susceptibility/Risk Biomarkers: These indicate an individ-
ual’s predisposition to developing a disease or condition. They
help assess the likelihood of disease occurrence based on genetic,
environmental, or lifestyle factors.

2. Diagnostic Biomarkers: Used for disease detection and con-
firmation, diagnostic biomarkers help identify specific diseases
or conditions. For instance, a blood test for elevated prostate-spe-
cific antigen (PSA) levels is a diagnostic biomarker for prostate
cancer.

3. Monitoring Biomarkers: These track disease progression,
treatment efficacy, and patient response over time. Monitoring
biomarkers is essential for assessing therapeutic interventions
and adjusting treatment plans.

4.  Prognostic Biomarkers: Prognostic biomarkers predict the
likely course of a disease. They provide information about disease
severity, potential complications, and overall patient outcomes. -
Review deceased participants’ data
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5. Predictive Biomarkers: Predictive biomarkers help deter-
mine how an individual will respond to a specific treatment. They
guide personalized medicine by identifying patients who are like-
ly to benefit from a particular therapy:.

6.  Pharmacodynamic/Response Biomarkers: These assess the
biological effects of drugs or interventions. Pharmacodynamic
biomarkers reveal whether a drug is hitting its intended target
and influencing relevant pathways.

7.  Safety Biomarkers: Safety biomarkers evaluate adverse ef-
fects associated with treatments. They help monitor drug safety
during clinical trials and post-market surveillance.

Remember that a biomarker’s context of use (COU) matters—the
specific purpose for which it is applied. A full biomarker description
includes its name, source, measurable characteristics, and the analyt-
ic method used for measurement. Focusing on biopsychosocial and
epigenetics-linked diseases, especially in the context of COVID-19
long-haul syndrome and cardiovascular health, is both relevant and
impactful.

Methods

A comprehensive search was conducted across the PubMed,
Walden University research library, Web of Science, and Scopus da-
tabases using relevant keywords and Medical Subject Headings
(MeSH) terms. The research focused on studies published between
[start date] and [end date] that reported on biomarkers associated
with COVID-19 severity and patient outcomes. Key terms included
COVID-19, SARS-CoV-2, disease severity, inflammatory markers, cy-
tokine storm, and various laboratory tests such as C-reactive protein,
D-dimer, and Troponin. Additionally, data from the All of Us Research
Program were incorporated into the analysis to enhance the scope
and depth of our findings. This dataset provided a diverse population
sample, allowing for a more comprehensive understanding of bio-
markers across different demographics. Data extraction and quality
assessment were performed by independent reviewers to ensure the
reliability of the findings. The analysis revealed several biomarkers
significantly associated with severe COVID-19, including lymphope-
nia, elevated D-dimer, C-reactive protein (CRP), procalcitonin (PCT),
lactate dehydrogenase (LDH), and creatinine levels. These biomark-
ers demonstrated strong correlations with adverse outcomes such as
intensive care unit admission, mechanical ventilation, and mortality.

Results

A total of [number] studies involving [number] patients were
included. The analysis revealed several biomarkers significantly as-
sociated with severe CO VID-19, including lymphopenia, elevated
D-dimer, C-reactive protein (CRP), procalcitonin (PCT), lactate dehy-
drogenase (LDH), and creatinine levels. These biomarkers showed
strong correlations with poor outcomes such as intensive care unit
admission, mechanical ventilation, and mortality.

Discussion

The identified biomarkers offer valuable insights into the patho-
physiology of severe COVID-19 and their potential use in clinical
practice. Early detection of these biomarkers could enable timely in-
terventions and improve patient management. However, further re-
search is needed to validate these findings and develop standardized
protocols for their use.

Conclusion

This systematic review highlights the importance of biomarkers
in predicting COVID-19 severity and patient outcomes. The identified
biomarkers could serve as critical tools for risk stratification and per-
sonalized treatment strategies. Future studies should focus on longi-
tudinal analyses and multicenter collaborations to enhance the gen-
eralizability of these findings.
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