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DESCRIPTION

Aplastic Anaemia (AA) is a rare and potentially life-threatening
hematologic disorder characterized by pancytopenia due to bone
marrow failure. While the pathophysiology of AA is complex,
emerging evidence suggests that aberrant immune responses play
a critical role in the development of this condition. In particular,
the balance between Type 1 (Th1) and Type 2 (Th2) immune
responses of lymphocyte subpopulations has garnered increasing
attention as a potential determinant of disease progression,
severity, therapeutic AA  patients.
Understanding this immune balance is essential for identifying
new therapeutic targets and improving management strategies

for AA.

and outcomes in

Aplastic anaemia is primarily considered an autoimmune
disorder, in which the immune system targets Hematopoietic
Stem Cells (HSCs) in the bone marrow. This autoimmune
response is driven largely by T lymphocytes, particularly CD8*
cytotoxic T cells and CD4" helper T cells. These immune cells
can attack bone marrow progenitor cells, leading to defective
hematopoiesis and pancytopenia.

The immune system's response is often described in terms of two
main types: Type 1 (Th1) and Type 2 (Th2). Thl responses are
typically associated with cellular immunity, including the
activation of CD8* cytotoxic T cells, the production of pro-
inflammatory cytokines like IFN-y and TNF-q, the
promotion of tissue damage. In contrast, Th2 responses are
associated with humoral immunity and the production of
cytokines such as IL-4, IL-5, and IL-13, which generally lead to
the activation of B cells and eosinophils. In AA, there is
mounting evidence that an imbalance between these immune

and

responses may contribute to the pathogenesis of the disease.
Specifically, an excessive Type 1 response is thought to drive
bone marrow destruction, while an overactive Type 2 response
may influence the regulation of hematopoiesis and the function
of other immune cells.

Type 1 immune response

The predominant role of Thl immune responses in the
development of AA has been well-documented. In AA, CD8*
cytotoxic T cells are often activated and directed against
hematopoietic stem and progenitor cells, contributing to bone
marrow failure. Th1 cytokines like IFN-y and TNF-a have been
shown to promote this cytotoxic activity, leading to increased
apoptosis of hematopoietic cells. Furthermore, studies have
revealed that an upregulation of Thl-related cytokines in the
peripheral blood and bone marrow of AA patients correlates with
disease severity. For instance, elevated levels of IFN-y are often
observed in these patients, suggesting a skewed Th1 response that
exacerbates suppression.  This
inflammatory the bone
microenvironment, making it less supportive of stem cell

hematopoietic chronic

environment impairs marrow

regeneration and repair.

Type 2 immune response

In contrast, the Type 2 immune response has a less direct but
potentially in modulating the
microenvironment in AA. Th2 cells and the cytokines they
produce, such as IL-4 and IL-10, can modulate the immune

significant  role immune

system in a way that might impact the bone marrow's ability to
recover. For example, IL-4, a identifying of Th2 responses, has
been implicated in the regulation of hematopoietic progenitor
cells, and while this cytokine generally promotes B cell
activation, its effects on T cells and macrophages are also critical
in modulating the immune attack on hematopoietic tissues.
Interestingly, some studies suggest that a shift towards a more
pronounced Th2 response could potentially counteract the Th1-
driven destruction of the bone marrow. Th2 cytokines such as
IL-10 have anti-inflaimmatory effects and can dampen the
cytotoxic activity of T cells. Moreover, IL-10 has been found to
be elevated in some AA patients, which might reflect an attempt
by the immune system to modulate the inflammatory response
and prevent excessive tissue damage. However, a Th2-dominant
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environment might also contribute to the suppression of
hematopoiesis indirectly by promoting regulatory T cell (Treg)
expansion or by disrupting the balance of immune homeostasis,
although these mechanisms are still being explored.

Immune response balance in aplastic anaemia

The clinical relevance of balancing Type 1 and Type 2 immune
responses in AA patients is evident in how disease severity,
response to treatment, and long-term prognosis are influenced by
immune dysregulation. Patients with a predominantly Type 1
skewed immune response may have more severe disease due to
heightened cytotoxic activity against hematopoietic cells. These
patients may be less responsive to immune-suppressive therapies
like Antithymocyte Globulin (ATG) and cyclosporine, which aim
to dampen the T cellmediated immune response. On the other
hand, patients who exhibit a more balanced or even slightly Type
2-dominant immune environment may have a better response to
treatment and a more favorable clinical outcome. Interestingly,
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therapies that target immune modulation, such as the use of
corticosteroids, IL-2, or monoclonal antibodies that target
specific cytokine pathways, have been shown to affect the Th1/
Th2 balance. For instance, IL-2 treatment may promote Th2
responses and increase Treg activity, which could help restore
immune tolerance and enhance hematopoiesis. Thus, a deeper
understanding of the Th1/Th2 immune axis in AA can guide
the development of more personalized, effective treatment
regimens.

CONCLUSION

Aplastic anemia is primarily an autoimmune disorder driven by
immune dysregulation, particularly involving T lymphocytes. The
balance between Type 1 and Type 2 immune responses is crucial
in determining disease severity and treatment outcomes.
Understanding this balance can lead to improved therapeutic
strategies for managing aplastic anemia effectively.
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