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Immune dysregulation in infection: Related disorders from autoimmunity

to immunodeficiency.
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Introduction

The immune system plays a vital role in defending the
body against infections. However, in some cases, immune
dysregulation can occur, leading to an inappropriate or
inadequate immune response to pathogens. This dysregulation
can have significant consequences, impacting the body's ability
to control and clear infections effectively. This essay aims to
explore the concept of immune dysregulation in infection,
including its causes, mechanisms, and consequences. By
understanding immune dysregulation, we can identify
potential targets for therapeutic interventions and develop
strategies to restore immune balance and enhance host defense
against infections [1].

Causes of immune dysregulation: Immune dysregulation
in the context of infection can arise from various factors,
including genetic predisposition, environmental triggers, and
dysfunctions within the immune system itself. Some common
causes include:

Genetic factors: Certain genetic variations can predispose
individuals to immune dysregulation. These variations may
affect key immune regulators, such as cytokines, receptors,
or signaling molecules, leading to altered immune responses.
For example, mutations in genes associated with primary
immunodeficiencies can result in impaired immune function,
making individuals more susceptible to infections [2].

Immunosenescence: Aging is associated with changes in the
immune system, a process known as older individuals may
experience immune dysregulation due to decreased immune
cell function, impaired antibody production, and alterations in
immune signaling pathways. This can increase susceptibility
to infections and reduce the effectiveness of vaccination.

Immunodeficiency disorders: Inherited or acquired
immunodeficiency disorders, such as HIV/AIDS, can
disrupt the normal functioning of the immune system. These
conditions weaken immune responses, making individuals
more susceptible to opportunistic infections that would
otherwise be controlled by a healthy immune system.

Chronic inflammatory conditions: Chronic inflammatory
conditions, such as autoimmune diseases, can lead to immune
dysregulation. In these conditions, the immune system
mistakenly attacks the body's own tissues, resulting in chronic
inflammation. This inflammatory environment can impair

the body's ability to effectively combat infections and create
favorable conditions for pathogen persistence [3]. Immune
dysregulation in infection can manifest through various
mechanisms that disrupt the balance and coordination of
immune responses. Some important mechanisms include

Hyperinflammation: Excessive and uncontrolled immune
activation, often characterized by an exaggerated release of
pro-inflammatory cytokines, can lead to hyperinflammation.
This dysregulated inflammatory response, known as a cytokine
storm, can cause tissue damage and systemic complications.
Severe cases of viral infections, such as COVID-19, can
trigger hyperinflammation, contributing to disease severity

[4].

Immune exhaustion: Prolonged exposure to persistent or
chronic infections can lead to immune exhaustion, where
immune cells become functionally impaired or depleted. This
exhaustion can result from continuous antigen stimulation,
leading to decreased responsiveness and reduced effector
functions of immune cells, such as T cells and Natural Killer
(NK) cells. Immune exhaustion compromises the immune
system's ability to eliminate infections effectively.

Dysfunctional regulatory mechanisms: Immune
dysregulation can arise from defects in regulatory mechanisms
that maintain immune homeostasis. Regulatory T cells
(Tregs) play a crucial role in suppressing excessive immune
responses and preventing immune-mediated tissue damage.
Dysfunctional Treg cells or an imbalance between effector
and regulatory immune cells can disrupt immune regulation,
leading to inadequate control of infections.

Impaired phagocytic function: Phagocytes, such as
neutrophils and macrophages, play a key role in engulfing and
eliminating pathogens

The most well-known application of cancer immunology,
where the immune system is used to treat cancer, is cancer
immunotherapy. Cancer immunology is an interdisciplinary
area of biology that examines the function of the immune
system in the genesis and progression of cancer. Burnet and
Thomas developed the concept of cancer immunosurveillance
in 1957. They suggested that lymphocytes serve as sentinels,
identifying and destroying continuously emerging, immature
altered cells. Cancer immunosurveillance appears to be a
crucial host defence mechanism that lowers cancer incidence
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rates by preventing carcinogenesis and maintaining constant
cellular homeostasis. Moreover, it has been proposed that the
primary role of immunosurveillance is to be a part of a broader
process of cancer immuno editing [5].
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