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: like Multiple Sclerosis (MS). Interferons can reduce the frequency and severity
Introductlon of relapses in MS by modulating immune cell activity and preventing immune
attacks on the central nervous system. Immune checkpoint inhibitors are a
class of immunostimulatory drugs that have garnered attention in oncology but
are also being studied in autoimmune diseases. By blocking inhibitory signals
that normally prevent immune activation, these drugs can promote a more
robust immune response. However, their use in autoimmune diseases requires
careful balancing to avoid triggering excessive inflammation and autoimmunity.
The field of inmunomodulatory therapy is rapidly evolving with several novel
approaches showing promise. JAK inhibitors (Janus kinase inhibitors),
for instance, are small molecules that interfere with intracellular signaling
pathways involved in the immune response. These drugs, such as tofacitinib,
are being used to treat RA, psoriatic arthritis and IBD. JAK inhibitors target
specific immune pathways, offering a more targeted approach compared to
traditional systemic immunosuppressants [3].

Autoimmune and inflammatory disorders are a group of diseases
characterized by the dysregulation of the immune system, where the body
mistakenly attacks its own tissues or mounts an exaggerated immune
response to harmless environmental triggers. Conditions such as rheumatoid
arthritis, multiple sclerosis, lupus, Crohn's disease and psoriasis are prime
examples of these disorders. Traditionally, the management of autoimmune
and inflammatory diseases has focused on controlling symptoms, suppressing
inflammation and preventing tissue damage. However, the emergence of
immunomodulatory drugs has opened new therapeutic avenues, offering the
potential for more targeted and effective treatments. Immunomodulatory drugs
are a class of agents designed to modify the immune system's activity, either
by enhancing or suppressing certain immune responses, depending on the
therapeutic goal. In this article, we will explore the role of immunomodulatory

drugs in the treatment of autoimmune and inflammatory disorders, examining Immunomodulatory drugs have revolutionized the treatment of
their mechanisms of action, therapeutic potential and challenges in their use autoimmune and inflammatory disorders, providing patients with more effective
[1]. options and better disease management. By targeting specific components of

the immune system, these drugs can modify disease progression, alleviate
symptoms and improve quality of life. However, challenges remain, including
managing side effects, ensuring long-term safety and improving accessibility
to these therapies. As our understanding of the immune system deepens and
new therapeutic agents continue to emerge, the future of inmunomodulatory
treatment holds great promise. With ongoing advancements in personalized
medicine, it is likely that immunomodulatory drugs will become increasingly
tailored to individual patients, further enhancing their therapeutic potential.
Ultimately, the goal will be not only to control disease activity but to achieve
durable remissions and, where possible, long-term immune tolerance [4].

Immunomodulatory drugs can be broadly classified into two categories:
immunosuppressants and immunostimulants. While immunosuppressants
are used to dampen overactive immune responses, immunostimulants aim to
boost immune functions, particularly in cases where the immune system is
compromised. The majority ofimmunomodulatory drugs in use for autoimmune
diseases are immunosuppressants. These drugs reduce the activity of
immune cells, which helps to prevent the immune system from attacking
the body’s own tissues. Corticosteroids are among the most commonly
used immunosuppressants. They work by inhibiting the production of pro-
inflammatory cytokines and suppressing immune cell function. While effective

in controlling inflammation, long-term use of corticosteroids is associated with Immune checkpoint inhibitors, such as nivolumab and pembrolizumab, are
significant side effects, including osteoporosis, weight gain and increased  primarily used in oncology to treat cancers by blocking checkpoint proteins
susceptibility to infections [2]. like PD-1 and CTLA-4. These proteins normally prevent T-cells from attacking

the body's own cells. By inhibiting these checkpoints, immune checkpoint
inhibitors enhance T-cell activity and promote an immune response against
tumors. While these drugs have shown tremendous promise in cancer therapy,
there is ongoing research into their use in autoimmune diseases, particularly

While biologics have revolutionized the treatment of autoimmune diseases, in cases of immune tolerance. However, their use in autoimmune conditions
their use is not without challenges. They are often expensive and long-term st he carefully controlled, as they may inadvertently trigger exacerbations
safety data is still being studied. Moreover, because they suppress the immune of autoimmune activity. New immunomodulatory agents continue to emerge,
system, biologic therapies can increase the risk of infections and malignancies. offering the potential for more specific, effective and safer treatments. One
In contrast to immunosuppressive drugs, immunostimulants are designed to sych class is Janus kinase (JAK) inhibitors. These small molecules block the
enhance immune function. These drugs are used in conditions where the JAK-STAT signaling pathway, which is involved in the activation of various
immune system's ability to respond to infection or malignancy is impaired.  immune cells. Drugs like tofacitinib and baricitinib have been shown to be
However, in autoimmune disorders, the goal is not to increase immune activity  effective in treating conditions like rheumatoid arthritis, psoriatic arthritis and
broadly but to selectively modulate immune responses. Interferons are proteins yjcerative colitis. By targeting specific intracellular signaling pathways, JAK
that can enhance the immune response, particularly in autoimmune diseases  inhibitors offer a more targeted approach than traditional immunosuppressive

Description

therapies [5].
*Address for Correspondence: Pollack Robinson, Department of Immunology,
University of Crete, GR-71003 Heraklion, Greece, E-mail: robinsopllack.sonack@ -
inet.gr Conclusion
Copyright: © 2025 Robinson P. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits Immunomodulatory drugs have had a transformative impact on the
unrestricted use, distribution, and reproduction in any medium, provided the treatment of autoimmune and inflammatory disorders, offering more effective
original author and source are credited. and targeted treatment options compared to traditional therapies. By modulating

Received: 03 February, 2025, ManUSCrip't No. |Coa'25'164015, Editor assigned: the immune System's function-whether through suppression or stimulation-
05 February, 2025, PreQC No. P-164015; Reviewed: 17 February, 2025, QC No.  thae drugs can control disease activity, reduce inflammation and ultimately

Sé%?fgé%ggg 'SDegl:, 21% F;%ng‘ggi%\gznou;;r]'gtz'\é% R-164015; Published: 28 improve patient outcomes. The advent of biologic therapies, JAK inhibitors and


mailto:robinsopllack.sonack@inet.gr
mailto:robinsopllack.sonack@inet.gr

Robinson P. Immunochem Immunopathol, Volume 11: 01, 2025

other innovative agents has opened up new avenues for precision medicine 2. Gray, J. Megan, Haley A. Vecchiarelli, Maria Morena and Tiffany TY Lee, et al.

in the treatment of these complex diseases. However, challenges remain, "Corticotropin-releasing hormone drives anandamide hydrolysis in the amygdala to
particularly in terms of managing side effects, ensuring long-term safety and promote anxiety." J Neurosci 35 (2015): 3879-3892.

addressing the high costs of biologic therapies. Additionally, while these drugs 3. Akiray, Irit. "The role of cannabinoids in modulating emotional and non-emotional
offer great promise, further research is needed to fully understand their long- memory processes in the hippocampus." Front Behav Neurosci 5 (2011): 34.

term effects and optlmlzg their use in clinical practice. As_our understanding of 4 Rathod, Sumit S, Yogeeta O. Agrawal, Kartik T. Nakhate and MF Nagoor Meeran,
the immune system continues to grow and new drl,Jg cand.ldates are (.ie.velope.d, et al. "Neuroinflammation in the central nervous system: Exploring the evolving
the future of immunomodulatory therapy looks increasingly promising. With influence of endocannabinoid system." Biomedicines 11 (2023): 2642.

ongoing advancements in personalized medicine, the hope is that treatments
will be tailored to individual patients, optimizing efficacy while minimizing
adverse effectsn.

5. Mony, Tamanna Jahan, Fazle Elahi, Ji Woong Choi and Se Jin Park.
"Neuropharmacological effects of terpenoids on preclinical animal models of
psychiatric disorders: A review." Antioxidants 11 (2022): 1834.
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