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ABSTRACT

Chronic inflammatory diseases, such as rheumatoid arthritis, inflammatory bowel disease, and asthma, present
significant health and economic burdens globally. Traditional corticosteroids, although effective, carry risks of
severe side effects with long-term use, driving the search for safer non-steroidal treatment options. This review
explores the current landscape of non-steroidal therapies for inflammation, including biologics, plant-based
compounds, lifestyle interventions, and physical modalities, each offering unique anti-inflammatory mechanisms
and reduced side effect profiles. Biologic treatments like TNF and interleukin inhibitors provide targeted immune
modulation but require careful monitoring due to infection risks. Plant-based therapies, including compounds like
curcumin and cannabidiol, exhibit natural anti-inflammatory effects but face challenges in bioavailability and
standardization. Lifestyle modifications, particularly anti-inflammatory diets and exercise, contribute to overall
inflammation management, while physical therapies such as low-level laser therapy and acupuncture offer
complementary benefits. Future research directions include advancements in targeted small molecules,
personalized medicine, enhanced bioavailability of plant-based therapies, and combination treatments. These
developments hold promise for a more comprehensive, patient-centered approach to managing chronic
inflammatory conditions.
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INTRODUCTION
Inflammation is a natural immune response, essential for healing and protecting the body from injury or infection
[17. However, chronic inflammation—characterized by persistent immune activation and tissue damage—
underlies many health conditions. Among these are rheumatoid arthritis (RA), inflammatory bowel disease (IBD),
and asthma, which collectively impact millions of people globally. Chronic inflammatory diseases not only cause
physical discomfort and disability but also impose economic and emotional burdens on patients and healthcare
systems alike [27]. Managing these conditions effectively is critical to improving patients' quality of life and
minimizing complications associated with chronic inflammation. Traditionally, corticosteroids have been among
the most widely used treatments for managing inflammation. These drugs work by suppressing immune activity,
offering rapid relief from inflammation and related symptoms [37]. However, the benefits of steroids often come at
a cost, especially with long-term use. Patients using steroids over extended periods frequently face adverse effects
such as immunosuppression (increasing the risk of infections), weight gain, mood swings, hypertension,
osteoporosis, and even diabetes [47]. The prospect of these complications has prompted the medical community to
seek alternative therapies that provide effective control over inflammation without the extensive side effect profile
of corticosteroids. As a result, the search for non-steroidal therapies has gained traction, leading to the emergence
of several promising treatment options [5]. Non-steroidal treatments encompass a diverse range of therapies,
from biologic drugs and monoclonal antibodies to plant-based anti-inflammatory compounds, lifestyle
interventions, and physical therapies. Unlike steroids, many of these options work by targeting specific pathways
or mechanisms in the inflammatory process, which ofters the potential for greater precision and fewer side effects.
For example, biologic drugs target specific cytokines or immune cells involved in inflammation, allowing for a
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more focused and often safer therapeutic approach [67]. Given the increasing prevalence of chronic inflammatory
diseases and the limitations of steroids, evaluating the effectiveness and safety of these non-steroidal alternatives is
essential. The goal of this review is to explore the current landscape of non-steroidal therapies, assessing their
efficacy, side effect profiles, and potential as long-term management options [77]. By examining these alternatives,
we aim to provide insights into how these therapies could reshape the treatment of chronic inflammation and
outline areas where further research could improve outcomes for patients with inflammatory diseases.

Types of Non-Steroidal Treatments for Inflammatory Conditions
Non-steroidal treatments for inflammation are gaining attention for their potential to manage chronic conditions
without the adverse effects associated with steroids. These therapies span a wide range of approaches, from
targeted biologic drugs to natural plant-based compounds, lifestyle interventions, and physical modalities [87.
Each offers unique mechanisms for reducing inflammation and presents varying degrees of efficacy, safety, and
accessibility. This section explores these alternative treatments and the ways they are transforming the landscape
of inflammatory disease management.
Biologics and Monoclonal Antibodies: Biologic drugs and monoclonal antibodies are advanced therapeutic
options that target specific immune system components involved in inflammation. These drugs offer a more
precise and controlled approach compared to traditional anti-inflammatory drugs. TNF inhibitors, such as
infliximab and adalimumab, are widely used to treat autoimmune conditions like rheumatoid arthritis, psoriasis,
and inflammatory bowel disease (IBD). These drugs neutralize TNF-a, a pro-inflammatory cytokine, which can
reduce inflammation and delay disease progression. However, they carry risks, such as increased susceptibility to
infections, especially in immunocompromised patients. Interleukin (IL) inhibitors, such as tocilizumab and
secukinumab, target specific cytokine pathways to reduce inflammation [97. These drugs have shown promise in
treating autoimmune diseases with fewer side effects than steroids, but can still lead to infections and are often
costly. Research is ongoing to develop safer and more affordable IL inhibitors that maintain efficacy without
compromising the immune system.
Plant-Based Anti-Inflammatory Compounds: Plant-derived compounds have been studied for their anti-
inflammatory properties, offering natural and accessible options for managing inflammation. Curcumin, derived
from turmeric, has been extensively studied for its anti-inflammatory effects, particularly in conditions like
rheumatoid arthritis and IBD. It inhibits NF-kB signaling, regulating immune response and inflammation [107.
However, its low bioavailability limits its therapeutic efficacy. Advanced formulations, including nanoparticles and
liposomal curcumin, are being developed to improve absorption and maximize clinical benefits. CBD, found in
cannabis, has been shown to reduce cytokine production and modulate immune cell activity, potentially benefiting
inflammatory conditions like arthritis and multiple sclerosis. Further clinical trials are needed to establish
standardized dosing, safety, and efficacy in specific inflammatory diseases [117].
Lifestyle and Dietary Interventions: Lifestyle changes, such as diet and exercise, are essential for managing
chronic inflammation. The Mediterranean diet, rich in omega-3 fatty acids, antioxidants, and anti-inflammatory
nutrients, has been linked to reduced systemic inflammation, particularly in conditions like rheumatoid arthritis
[127. This diet improves lipid profiles, oxidative stress, and immune regulation, and is beneficial for patients with
cardiovascular diseases. Regular physical activity also has anti-inflammatory effects, lowering pro-inflammatory
cytokines and improving immune regulation. It enhances circulation, improves muscle tone, and reduces stress.
Tailored exercise regimens are increasingly being used in treatment plans for inflammatory conditions, offering
holistic benefits for both physical and mental health.
Low-Level Laser Therapy (LLLT) and Other Physical Modalities: Physical modalities like low-level laser
therapy (LLLT) and acupuncture are emerging as supportive treatments for inflammation, promoting tissue repair
and reducing pain. LLLT uses low-intensity laser light to modulate cellular activity, promoting tissue repair and
reducing pain in conditions like osteoarthritis and tendinitis [187. It enhances mitochondrial function, improving
cell repair and reducing inflammatory markers. Acupuncture, a traditional Chinese practice, has been explored for
its anti-inflammatory effects, stimulating endorphin release and altering neurotransmitter levels. Studies have
shown improvements in pain and joint function in patients with chronic inflammatory conditions like
osteoarthritis.

Efficacy of Non-Steroidal Treatments

Non-steroidal treatments for inflammation offer a promising alternative to steroid-based therapies, including
biologics, plant-based compounds, and lifestyle interventions. These treatments contribute unique mechanisms to
reduce inflammatory symptoms while avoiding the extensive side effects associated with long-term steroid use
[14]. Biologic therapies, such as TNF inhibitors, interleukin inhibitors, and B-cell or T-cell modulators, have
revolutionized the treatment of autoimmune diseases such as rheumatoid arthritis (RA), Crohn's disease, and
psoriasis. TNF inhibitors, such as infliximab, adalimumab, and etanercept, work by neutralizing TNF-a, thereby
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reducing inflammation at the source [157. Clinical studies have shown that these inhibitors can dramatically
alleviate symptoms, improve physical function, and, in many cases, lead to remission for patients who do not
respond to traditional therapies like NSAIDs or corticosteroids. Interleukin inhibitors, such as IL-6, IL-17, and 1L~
12/28, have shown significant efficacy, particularly in patients with autoimmune inflammatory conditions like
psoriatic arthritis and ankylosing spondylitis. However, biologics are not without limitations. Long-term data on
their safety and efficacy are still emerging, and there are concerns about potential adverse effects, including an
increased risk of infections, since biologics suppress specific immune functions. The development of newer
biologics and biosimilars holds promise for addressing these concerns, but comparative studies are needed to
determine which options offer the most benefit with the fewest risks.
Plant-based therapies have surged due to their potential anti-inflammatory properties and lower side effect
profiles. Various compounds derived from plants, such as curcumin from turmeric and resveratrol from grapes,
have demonstrated anti-inflammatory and antioxidant effects in clinical settings. Curcumin is a well-studied
natural anti-inflammatory, inhibiting several inflammatory pathways, including NF-kB signaling [167]. However,
its low bioavailability is a challenge, and enhanced formulations, such as those using nanoparticle delivery systems,
have shown promise in overcoming this issue and improving therapeutic outcomes. Resveratrol and other
polyphenols, found in grapes and berries, have been shown to modulate inflammatory responses through its action
on cytokine production and immune cell activity. Lifestyle interventions, including dietary changes and regular
exercise, are increasingly recognized as important adjuncts to managing inflammation. Studies indicate that long-
term adherence to anti-inflammatory diets and regular exercise can reduce inflammatory biomarkers and improve
overall health. Diets rich in anti-inflammatory foods, such as the Mediterranean diet, have been shown to lower
markers like C-reactive protein (CRP) and interleukin-6 (IL-6). Exercise also plays a vital role in controlling
inflammation, improving circulation, lowering stress, and helping regulate immune system function [177]. The
efficacy of non-steroidal treatments for inflammatory conditions is increasingly supported by clinical evidence,
especially for biologics, plant-based compounds, and lifestyle interventions. Although non-steroidal options may
not completely replace steroids in all cases, their lower side effect profiles and suitability for long-term use make
them a valuable addition to the therapeutic landscape. Further studies are needed to refine these treatments,
optimize dosing and formulation, and better understand their long-term benefits and risks.
Safety and Side Effects of Non-Steroidal Treatments

Non-steroidal therapies, such as biologics, plant-based treatments, and lifestyle and physical modalities, offer
alternatives to corticosteroids in managing chronic inflammation. However, each treatment category has unique
risks and limitations that need careful consideration in clinical practice. Biologics are effective in reducing
inflammation with fewer systemic side effects than corticosteroids, but they carry unique safety concerns such as
increased susceptibility to infections, immunogenicity, long-term risks, cost and accessibility, and contamination
risks [187. Plant-based treatments, such as curcumin, resveratrol, ginger, and cannabidiol (CBD), have gained
popularity due to their mild side effects and perceived natural benefits. However, high doses can lead to
gastrointestinal symptoms, interactions with medications, lack of standardization and regulation, and
contamination risks. Healthcare providers must be informed of all supplements a patient is taking to avoid adverse
interactions. Lifestyle and physical modalities, such as dietary changes, exercise, low-level laser therapy (LLLT),
and acupuncture, provide a non-pharmacological approach to managing inflammation. However, these options
have their own safety considerations. Diet and exercise should be tailored to the individual's health status, and
low-level laser therapy should be administered by trained professionals to ensure safety and efficacy. Acupuncture
has been shown to alleviate pain and inflammation for some conditions, but it requires skilled practitioners to
avoid potential side effects [97]. Accessibility and adherence to lifestyle and physical interventions require patient
commitment and adherence, which can impact safety indirectly. Non-steroidal treatments for inflammatory
conditions offer diverse options with generally favorable safety profiles compared to corticosteroids. By
understanding these safety aspects, healthcare providers can make informed decisions, tailoring treatment plans to
maximize efficacy while minimizing risks, ultimately enhancing outcomes for patients with chronic inflammatory
conditions.

Future Directions in Non-Steroidal Anti-Inflammatory Therapies
The field of non-steroidal anti-inflammatory treatments is rapidly expanding, with new technologies and
approaches in development:
Targeted Small Molecules: Advances in molecular biology are facilitating the development of small molecule
drugs that target specific inflammatory pathways, offering precision with fewer systemic side effects.
Personalized Medicine Approaches: Genetic profiling and biomarkers could allow for individualized treatment
plans, improving response rates and reducing unnecessary exposure to drugs with potential side effects.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited

Page | 55



https://www.eejournals.org Open Access
Enhanced Bioavailability of Plant-Based Therapies: Innovations in drug delivery systems, such as
nanotechnology, could improve the efficacy of plant-based treatments, making them viable alternatives to
synthetic drugs.
Combination Therapies: Research is exploring the effectiveness of combining non-steroidal anti-inflammatory
options, such as dietary changes with low-dose biologics, to achieve maximum anti-inflammatory effects with
minimal side effects.

CONCLUSION
In conclusion, exploring non-steroidal treatments for inflammatory conditions offers promising alternatives to
traditional corticosteroids, aiming to address the complexities of chronic inflammation with a diverse range of
therapeutic approaches. Biologics, plant-based compounds, lifestyle modifications, and physical modalities each
bring unique benefits and potential limitations, contributing valuable options for patients and healthcare providers.
These treatments allow for targeted intervention, reduced systemic side eftects, and the possibility of long-term
management without the severe complications associated with prolonged steroid use. Biologics provide precise
immune modulation, although monitoring for infection risks remains essential. Plant-based therapies offer natural
anti-inflammatory effects, yet further research is needed to standardize dosages and improve bioavailability.
Lifestyle interventions, particularly anti-inflammatory diets and regular physical activity, contribute to overall
health and support inflammation management with minimal risk. Additionally, physical modalities like low-level
laser therapy and acupuncture are gaining traction as supportive treatments, though their effectiveness may vary
based on technique and practitioner skill. Looking to the future, continued research and innovation will enhance
the efficacy and accessibility of non-steroidal options. Advances in targeted small molecules, personalized
medicine, bioavailability enhancements for plant compounds, and combination therapies have the potential to
redefine inflammatory disease management. By tailoring treatments to individual needs, these developments
promise to expand therapeutic choices, offering safer and more effective pathways for managing chronic
inflammatory conditions.
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