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Abstract

Primary immunodeficiencies are genetic illnesses that damage one or more immune system parts and
if ignored, greatly increase morbidity and mortality as well as the susceptibility to infection. It is
crucial to differentiate between these conditions and acquired immunodeficiencies caused by
immunosuppressive drugs, cancer, the Human Immunodeficiency Virus (HIV) and other reasons.
Primary immunodeficiencies are diagnosed early in childhood in more than 80% of cases and are
found before the age of 20. Therefore, paediatricians often do the initial diagnosis and management of
these immunological diseases, which frequently present as persistent, severe infections caused by
common organisms or illnesses caused by opportunistic pathogens.
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Introduction
Primary immunodeficiencies are inherited conditions affecting
one or more immune system components that, if left untreated,
increase infection susceptibility and significantly increase
morbidity and mortality. It is important to distinguish between
these illnesses and acquired immunodeficiencies brought on by
immunosuppressive medications, cancer, the Human
Immunodeficiency Virus (HIV) and other factors. More than
80% of instances of primary immunodeficiencies are identified
before the age of 20 [1], with diagnosis occurring early in
childhood. Therefore, in the majority of cases, paediatricians
are responsible for the first diagnosis and treatment of these
immunological diseases, which typically manifest as recurrent,
protracted or severe infections brought on by common
organisms or illnesses brought on by opportunistic pathogens
[2].

Primary immunodeficiencies are grouped into broad groups,
such as humoral, cellular, combined humoral and cellular,
phagocytic, complement and other, well characterized
immunodeficiency syndromes, depending on the immune
system component that is predominantly impaired [3,4]. The
scope, clinical manifestation and treatment of fungal infections
related to primary immunodeficiencies are covered in the
current review. A succinct summary of the host immune
response to fungal infections is first offered in order to better
comprehend the relationship between certain immunological
deficiencies and fungal illnesses. Even though it is now known
that Pneumocystis jirovecii (formerly known as Pneumocystis
carinii) is a fungus [5], the unique epidemiology, clinical
course and therapy of infection brought on by this organism are
not included in this review.

Description

Immunity to fungus infections
Innate immune response: To establish a successful host
defence against fungus in humans, both innate and adaptive
immunity must work together in concert [6,7]. A range of cells
that have phagocytic and antigen presenting activities mediate
the innate response. Neutrophils, mononuclear leukocytes
(macrophages and monocytes) and dendritic cells are some of
these; to varying degrees, Natural Killer (NK), T cells,
epithelial and endothelial cells may also be implicated [8].
Through the use of Toll Like Receptors (TLR, primarily TLR-2
and TLR-4) and other elements of the fungal cell wall, host
cells with innate immunity can identify fungi as pathogens [9].
Inflammatory mediators including cytokines, chemokines and
complement components work to attract more phagocytic cells
to infection sites. Through oxidative and non-oxidative
methods, fungal elements can be killed inside cells or injured
outside cells. Opsonins and cytokines released from T cells can
enhance these processes. Nitric Oxide (NO) synthase and
NADPH oxidase are examples of enzymes in the oxidative
pathway that produce reactive oxygen intermediates that have
harmful effects on fungus cells. Through degranulation and the
production of defensins, neutrophil cationic peptides and other
fungicidal compounds, non-oxidative fungal death is
accomplished [10].

Acquired immune response: Through differentiation of CD4+

T cells along a T-helper (Th) cell type 1 (Th1) or type 2 (Th2)
pathway, adaptive immune response against fungus can be
induced. Interferon (IFN), Interleukin (IL)-2, IL-12 and IL-18
are cytokines that are produced during the Th1 response. These
cytokines promote phagocytic activity, the development of
cytotoxic CD4+ T cells and the creation of opsonizing
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antibodies. Creation of cytokines like IL-4 and IL-10, which
promote the production of non-opsonizing antibodies and
allergic reactions as well as the down regulation of the
extensive inflammatory response brought on by Th1 cytokines,
is linked to the development of the Th2 response.
Predominance of Th1 over Th2 adaptive responses is
correlated with effective defence against invasive mycoses
[11].

While the significance of phagocytes and T-cells is well
known, there has long been debate over the function of
humoral immunity in the immune response to fungus
infections. Fungi have a variety of carbohydrate and other
antigens in their cell walls that cause immune system reactions.
There is not much proof that these antibodies alter the
pathogenesis of fungi, though [12,13]. For instance, whereas
Candida albicans and Cryptococcus neoformans antibodies are
developed early in development, they do not appear to provide
infection protection [14]. Patients with hypo or
agammaglobulinemia also do not have a high susceptibility to
fungus infections. It is now well known that the multiple
antibodies produced by a certain fungus species during
colonisation or infection target distinct epitopes and exhibit a
variety of, sometimes conflicting, actions that can be
protective, non-protective or neutral. Antibodies produced
against unrelated fungal components can occasionally even
mask protective epitopes [16,15].

Conclusion
Therefore, the idea that protective antibodies are produced is
not ruled out despite the likelihood that this polyclonal
antibody response may not give protection. However, finding
these antibodies involves searching at the monoclonal level and
has recently garnered a lot of scientific attention since it could
result in the creation of new medicinal interventions or
vaccines.
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