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evidence on the pathogenesis, diagnosis, and treatment of myocarditis and inflammatory

cardiomyopathy in this Review. In addition, we identify knowledge gaps, evaluate the

experimental models that are available, and suggest future directions for the field. The

cardiovascular effects of severe acute respiratory syndrome coronavirus infection are also

discussed, along with any unanswered questions.

*Author for correspondence:

dennert_r8@gmail.com

Keywords: Inflammation « Cardiomyopathies « Infectious diseases « SARS-CoV-2

Introduction

When complicated by left ventricular dysfunction, heart failure, or arrhythmia, inflammatory
cardiomyopathy still has a poor prognosis despite extensive research and improved diagnosis and
understanding of the pathogenesis [1]. Furthermore, one of the main causes of cardiogenic shock
in young adults is fulminant myocarditis, a rare, sudden, and severe form of cardiac inflammation.
In order to reduce these patients’ mortality and the need for heart transplants, prompt diagnosis
and specific treatment strategies are required. The pathogenesis of inflammatory cardiomyopathy
and the roles of the viral infection, the immune system, the host’s genetic background, and the
environment in disease progression and prognosis are still the subject of numerous unanswered
questions [2]. These knowledge gaps highlight the need for advanced experimental systems
that can better model the human immune system. They also highlight the need to improve the
characterization and classification of patients, such as through the use of photomapping and
phonemics, which involve in-depth evaluations of immune status, viral presence, and/or other
biomarkers. We assess the available animal and cell models of myocarditis and inflammatory
cardiomyopathy, evaluate the gaps in our understanding of their pathogenesis, diagnosis,
treatment, and prognosis, and suggest future directions for the field in this review. We talk about
whether viruses are active agents that cause myocarditis and inflammatory cardiomyopathy or
just potential bystanders [3]. For the purpose of diagnosing, directing therapeutic decisions,
and managing patients with myocarditis and inflammatory cardiomyopathy, we evaluate the
significance of advanced imaging techniques, inflammatory and immune cell markers, immune
cell ratios, microRNAs, and antibodies for the analysis of end myocardial biopsy samples. Based
on a precise diagnosis, we present a range of current and novel therapeutic options for each
patient [4].
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Materials and Method
How viruses work

Systemic immune-mediated diseases and a wide
range of toxic substances and drugs can also
cause myocarditis. Importantly, the onset and
progression of myocarditis caused by various
infectious agents vary significantly in terms of
aetiopathogenesis [5]. The following viruses
are the most frequently linked to inflammatory
cardiomyopathy: primary cardio tropic viruses
that can be eliminated from the heart, such as
adenoviruses and enter viruses; vasculotropic
viruses that are likely to persist for the rest of
one’s life, such as parvovirus B19; lymph tropic
viruses that persist for the rest of one’s life and
are members of the Herpesviridae family, such
as human cytomegalovirus and Epstein-Barr
virus; viruses like the human immunodeficiency
virus, hepatitis C virus, influenza A virus, and
influenza B virus that activate the immune system
indirectly cause myocarditis; and Coronaviridae
viruses, such as SARS-CoV-2 and the Middle
East respiratory syndrome coronavirus, which
have angiotensin-converting enzyme tropism
and have the potential to mediate direct cardiac
injury [6]. Depending on the degree of causality
between the virus and the inflammatory
cardiomyopathy’s pathogenesis, a distinction
must be made between virus-induced and virus-
associated inflammatory cardiomyopathy. In
addition, it is necessary to clearly classify viruses
in order to differentiate between those that
directly infiltrate the heart and those that, while
they may not necessarily infect cardiac cells,
indirectly cause negative inotropy and cardiac
injury by eliciting a cytokine storm or a cellular
immune response through molecular mimicry.
In order to determine the underlying aetiology
of inflammatory cardiomyopathy, the ESC
guidelines call for viral diagnostics that include
the quantitative PCR analysis of the viral genome
in EMB samples [7]. In contrast, the American
Heart Association (AHA) does not recommend
routine viral genome analysis for the diagnosis
of inflammatory cardiomyopathy; however, a
scientific statement discusses this method as a
possible option in situations where the diagnosis
is uncertain. To validate the role of viral genome
detection in the heart in the diagnosis and
treatment of inflammatory cardiomyopathy,
additional prospective studies are required [8].

Immune cell function

Experimental mouse models have demonstrated
the significance of immune cells in the

pathogenesis of viral myocarditis and viral
inflammatory  cardiomyopathy.  There are
three phases to the pathogenic process of viral
inflammatory cardiomyopathy: an acute phase
of viral entry into the cell and activation of the
innate immune response, a sub-acute phase of
activation of the adaptive immune response,
and a chronic phase that can last for months or
years and can result in DCMG66 due to delayed or
ineffective viral clearance, chronic inflammation,
and cardiac remodelling [9]. The innate
immune system is triggered when an infection
occurs. Pattern recognition receptors, such
as Toll-like receptors and nucleotide-binding
oligomerization domain-like receptors, recognize
specific molecular patterns of pathogens, which
are referred to as pathogen-associated molecular
patterns, and patterns released from endogenous
damaged cells, which are referred to as damage-
associated molecular patterns, which are referred
to as damage-associated molecular patterns.
Pattern recognition receptors also activate
cardiac cells, such as cardiomyocytes, Depending
on the pathogen or DAMD, the type of pattern
recognition receptor and subsequent signalling
may differ. Cytokines, chemokine’s, interferons,
alarming, and cardiac cells are released by
activated innate immune cells [10]. This causes
additional activation of innate immune cells and
their homing to the heart, including mast cells,
neutrophils, dendritic cells, monocytes, and
macrophages. In both human and experimental
myocarditis, the predominant inflammatory
cell subsets are monocytes and macrophages.
Although the antiviral effects of activating the
innate immune system in the heart benefit
the host, excessive or persistent activation of
the innate immune system can result in an
exaggerated and/or  chronic  inflammatory
process that causes myocardial destruction
and remodelling, ultimately leading to cardiac
dysfunction.

Conclusions

A refined definition of myocarditis and
inflammatory  cardiomyopathy  has  been
developed as a result of landmark discoveries
like the method of EMB305, the invention of
PCR, the development of cardiac MRI306,
and consensus statements. The most recent
major update was published in. Because of this
time frame, the cardiology field of myocarditis
and inflammatory cardiomyopathy is still
relatively new. Myocarditis and inflammatory
cardiomyopathy’s diagnostic and therapeutic
options, as well as their pathogenesis, remain
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unclear as we approach the 2020s. In the not-
too-distant future, the availability of cutting-
edge sophisticated techniques, new and existing
therapies, computational modeling, and fresh
insights will assist in addressing these knowledge
gaps. Improve the sub classification of patients
with inflammatory cardiomyopathy and the
common terminology in a field that is not
entirely univocal by using specific diagnostic
approaches for various clinical scenarios.
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