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Abstract 

Immunotherapy, which uses the body's own immune system to fight disease, has shown great promise in treating 

a variety of autoimmune diseases. In autoimmune diseases, the immune system mistakenly attacks the body's own 

tissues and organs, leading to chronic inflammation and tissue damage. Conventional treatments for autoimmune 

diseases such as steroids and immunosuppressants can have significant side effects and may not be effective in 

all patients. Immunotherapy offers a more targeted approach that can modulate the immune system and restore 

its normal function. This review article discusses the mechanisms of action of immunotherapy in autoimmune 

diseases, the status of immunotherapy in clinical practice, and the challenges that need to be addressed to fully 

realize the promise of immunotherapy in treating autoimmune diseases. While there is still much to be learned, 

immunotherapy represents a promising avenue for the treatment of autoimmune diseases, offering the potential 

for more effective and less toxic therapies for patients. 
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Introduction 

Immunotherapy is an exciting new field of medicine that uses the body’s own immune system to fight cancer and 

other diseases. Recently, immunotherapy has also been shown to have great promise in treating autoimmune 

diseases. Autoimmune diseases are a group of disorders in which the body’s immune system mistakenly attacks 

its own tissues and organs, leading to chronic inflammation and tissue damage. These diseases can affect any part 

of the body and can have a wide range of symptoms and outcomes. 

Traditional treatments for autoimmune diseases, such as steroids and immunosuppressants, can have significant 

side effects and may not be effective in all patients. Immunotherapy offers a more targeted approach that can 

modulate the immune system and restore its normal function. However, immunotherapy is a relatively new field 

and there is still much to be learned about its mechanisms of action, safety, and effectiveness in treating 

autoimmune diseases. 

The Immune System and Autoimmune Diseases 

The immune system is the body’s natural defense against infection and disease. It is a complex network of cells, 

tissues, and organs that work together to identify and destroy foreign invaders such as bacteria, viruses, and cancer 

cells. The immune system can be divided into two main branches: the innate immune system and the adaptive 

immune system. 

The innate immune system is the body’s first line of defense against infection. It includes physical barriers such 

as the skin and mucous membranes, as well as cells such as neutrophils and macrophages that can quickly identify 

and destroy pathogens. The adaptive immune system, on the other hand, is a more specialized and targeted 
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response that develops over time in response to specific pathogens. It is composed of T cells and B cells, which 

work together to recognize and destroy foreign invaders. T cells are responsible for cell-mediated immunity, 

which involves the direct killing of infected cells, while B cells produce antibodies that can recognize and 

neutralize pathogens. In autoimmune diseases, the immune system mistakenly attacks the body’s own tissues and 

organs. The exact cause of autoimmune diseases is not fully understood, but it is believed to involve a combination 

of genetic and environmental factors. Some autoimmune diseases, such as rheumatoid arthritis and multiple 

sclerosis, are thought to be caused by an overactive adaptive immune response, while others, such as lupus, may 

be caused by a combination of overactive adaptive and innate immune responses. 

Autoimmune diseases can affect any part of the body and can have a wide range of symptoms and outcomes. 

Some of the most common autoimmune diseases include: 

 Rheumatoid arthritis 

 Multiple sclerosis 

 Lupus 

 Type 1 diabetes 

 Inflammatory bowel disease 

Conventional treatments for autoimmune diseases, such as steroids and immunosuppressants, are aimed at 

suppressing the immune system and reducing inflammation. While these treatments can be effective in some 

patients, they can also have significant side effects and may not be effective in all patients. Immunotherapy offers 

a more targeted approach that can modulate the immune system and restore its normal function. 

Mechanisms of Action of Immunotherapy in Autoimmune Diseases 

The mechanisms of action of immunotherapy in autoimmune diseases are complex and varied and can depend on 

the specific type of therapy being used. Broadly speaking, however, the goal of immunotherapy in autoimmune 

diseases is to modulate the immune system and restore its normal function, thereby reducing inflammation and 

tissue damage. 

One approach to immunotherapy in autoimmune diseases is the use of immune checkpoint inhibitors. Immune 

checkpoint inhibitors target proteins on T cells that act as “brakes” on the immune system, preventing it from 

attacking healthy cells and tissues. By blocking these proteins, immune checkpoint inhibitors can enhance the 

immune response against cancer cells or pathogens, and in some cases can also modulate the immune system to 

reduce inflammation in autoimmune diseases. One example of an immune checkpoint inhibitor used in 

autoimmune diseases is the drug pembrolizumab, which targets a protein called PD-1 on T cells. PD-1 normally 

acts to suppress the immune response, but by blocking PD-1 with pembrolizumab, T cells can become activated 

and attack cancer cells or infected cells. In some cases, pembrolizumab has also been shown to reduce 

inflammation in autoimmune diseases such as lupus and rheumatoid arthritis. Monoclonal antibodies are another 

type of immunotherapy that can be used in autoimmune diseases. Monoclonal antibodies are laboratory-made 

proteins that can target specific cells or proteins in the body. They can be designed to target cells involved in the 

immune response or to neutralize proteins that contribute to inflammation. 

One example of a monoclonal antibody used in autoimmune diseases is rituximab, which targets a protein called 

CD20 on B cells. B cells are involved in the production of antibodies and play a key role in the adaptive immune 

response. By targeting CD20 with rituximab, B cells can be depleted, leading to a reduction in antibody production 

and a decrease in inflammation in autoimmune diseases such as rheumatoid arthritis and lupus. Cellular therapies 

are a newer approach to immunotherapy that involves the use of immune cells or stem cells to modulate the 

immune response.  

One example of a cellular therapy used in autoimmune diseases is autologous hematopoietic stem cell 

transplantation (HSCT), in which a patient’s own stem cells are collected and then reinfused after chemotherapy 

to eliminate the immune cells responsible for the autoimmune response. The goal of HSCT is to “reset” the 

immune system and restore its normal function. Another cellular therapy under investigation in autoimmune 

diseases is chimeric antigen receptor (CAR) T cell therapy. CAR T cell therapy involves genetically modifying a 
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patient’s T cells to recognize and attack specific cells, such as cancer cells or cells involved in the autoimmune 

response. CAR T cell therapy has shown promise in treating certain types of cancer and is now being explored as 

a potential treatment for autoimmune diseases. 

Advantages of Immunotherapy in Treating Autoimmune Diseases: 

1. Targeted Approach: Immunotherapy offers a more targeted approach to treating autoimmune diseases, 

modulating the immune system and restoring its normal function. 

2. Improved Efficacy: Immunotherapy has shown promise in treating autoimmune diseases that may not 

respond well to traditional treatments such as steroids and immunosuppressants. 

3. Less Toxic: Immunotherapy may have fewer side effects than traditional treatments for autoimmune 

diseases, which can have significant side effects and may not be effective in all patients. 

4. Personalized Medicine: Advances in personalized medicine may lead to more individualized and effective 

immunotherapy treatments for autoimmune diseases. 

5. Potential for Long-Term Remission: Immunotherapy has the potential to induce long-term remission in 

some autoimmune diseases, reducing the need for ongoing treatment and improving quality of life. 

Disadvantages of Immunotherapy in Treating Autoimmune Diseases: 

1. Safety: Immunotherapy can have serious side effects, including immune-related adverse events such as 

colitis, hepatitis, and pneumonitis, which require careful monitoring and management. 

2. High Cost: Many immunotherapy drugs are expensive, which can limit their availability and affordability 

for patients. 

3. Limited Availability: There are currently only a few immunotherapy drugs approved for the treatment of 

autoimmune diseases, and many more are still in development or undergoing clinical trials. 

4. Lack of Predictive Biomarkers: There is a lack of predictive biomarkers to identify patients who are likely 

to respond to immunotherapy, which can lead to uncertainty about the effectiveness of treatment. 

5. Need for Further Research: There is still much to be learned about the mechanisms of action of 

immunotherapy in autoimmune diseases, as well as how to optimize its use and minimize side effects. 

Current Status of Immunotherapy in Clinical Practice 

Immunotherapy has shown great promise in treating a variety of autoimmune diseases, but its use in clinical 

practice is still relatively limited. There are currently only a few immunotherapy drugs approved for the treatment 

of autoimmune diseases, and many more are still in development or undergoing clinical trials. One of the most 

widely used immunotherapy drugs in autoimmune diseases is the immune checkpoint inhibitor pembrolizumab, 

which is approved for the treatment of some types of cancer as well as certain autoimmune diseases such as lupus 

and rheumatoid arthritis. Other immune checkpoint inhibitors such as ipilimumab and nivolumab are also being 

investigated in autoimmune diseases. Monoclonal antibodies such as rituximab and belimumab are also approved 

for the treatment of certain autoimmune diseases, and many more are under development. For example, the 

monoclonal antibody Ustekinumab is currently being studied in the treatment of psoriasis and psoriatic. 

Current Status of Immunotherapy in Treating Autoimmune Diseases 

Immunotherapy has shown great promise in treating autoimmune diseases, but its use in clinical practice is still 

relatively limited. There are currently only a few immunotherapy drugs approved for the treatment of autoimmune 

diseases, and many more are still in development or undergoing clinical trials. Immune checkpoint inhibitors are 

one type of immunotherapy that has been studied in autoimmune diseases. The immune checkpoint inhibitor 

pembrolizumab, for example, is approved for the treatment of some types of cancer as well as certain autoimmune 

diseases such as lupus and rheumatoid arthritis. Other immune checkpoint inhibitors such as ipilimumab and 

nivolumab are also being investigated in autoimmune diseases. 
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Monoclonal antibodies are another type of immunotherapy that has been used in autoimmune diseases. For 

example, rituximab is approved for the treatment of rheumatoid arthritis and some other autoimmune diseases, 

and belimumab is approved for the treatment of systemic lupus erythematosus. Many more monoclonal antibodies 

are under development for the treatment of autoimmune diseases, including Ustekinumab for psoriasis and 

psoriatic arthritis and abatacept for rheumatoid arthritis. Cellular therapies such as autologous hematopoietic stem 

cell transplantation (HSCT) and chimeric antigen receptor (CAR) T cell therapy are also being studied in 

autoimmune diseases. Autologous HSCT has shown promise in treating severe cases of multiple sclerosis and 

systemic sclerosis, and CAR T cell therapy is being investigated in autoimmune diseases such as lupus and type 

1 diabetes. 

Despite the promise of immunotherapy in treating autoimmune diseases, there are still many challenges that need 

to be addressed. One of the biggest challenges is the potential for side effects, including immune-related adverse 

events such as colitis, hepatitis, and pneumonitis. These side effects can be serious and require careful monitoring 

and management. Another challenge is the high cost of many immunotherapy drugs, which can limit their 

availability and affordability for patients. In addition to these challenges, there is still much to be learned about 

the mechanisms of action of immunotherapy in autoimmune diseases and how to optimize its use. Clinical trials 

are ongoing to explore new immunotherapy drugs and combinations, as well as to identify biomarkers that can 

predict response to treatment and guide personalized therapy. 

Future Directions and Challenges in Immunotherapy for Autoimmune Diseases 

Despite the promise of immunotherapy in treating autoimmune diseases, there are still many challenges and 

limitations that need to be addressed. In this section, we will discuss some of the future directions and challenges 

in immunotherapy for autoimmune diseases. 

1. Personalized Medicine: One of the main challenges in immunotherapy for autoimmune diseases is the 

lack of predictive biomarkers to identify patients who are likely to respond to treatment. Personalized 

medicine approaches that consider individual patient characteristics, such as genetic variations and 

immune cell profiles, may help to improve the efficacy and safety of immunotherapy in autoimmune 

diseases. 

2. Combination Therapies: Another approach to improving the efficacy of immunotherapy in autoimmune 

diseases is the use of combination therapies. Combination therapies can target multiple pathways involved 

in the autoimmune response, potentially leading to synergistic effects and improved outcomes. However, 

combination therapies may also increase the risk of side effects and require careful monitoring. 

3. Targeting Innate Immunity: While many immunotherapy drugs target the adaptive immune response, there 

is increasing interest in targeting the innate immune response in autoimmune diseases. Innate immune 

cells such as macrophages and dendritic cells play a key role in initiating and perpetuating the autoimmune 

response, and targeting these cells may be a promising approach to treating autoimmune diseases. 

4. Novel Targets: The identification of new targets for immunotherapy in autoimmune diseases is an area of 

active research. For example, recent studies have identified a role for the IL-33/ST2 pathway in the 

development of autoimmune diseases such as lupus and rheumatoid arthritis, and drugs targeting this 

pathway are now in development. 

5. Safety: Safety remains a major challenge in immunotherapy for autoimmune diseases. Immune-related 

adverse events such as colitis, hepatitis, and pneumonitis can be serious and require careful monitoring 

and management. Strategies to improve the safety of immunotherapy in autoimmune diseases include the 

development of more selective drugs and the use of biomarkers to predict and manage side effects. 

6. Access and Affordability: Finally, the high cost of many immunotherapy drugs is a major barrier to access 

and affordability for patients. Strategies to improve access and affordability include the development of 

biosimilars and the use of value-based pricing models that consider the clinical and economic benefits of 

immunotherapy. 
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Conclusion 

immunotherapy has emerged as a promising approach to treating autoimmune diseases, offering a targeted and 

potentially less toxic alternative to traditional therapies. While there are still many challenges and limitations to 

be addressed, advances in personalized medicine, combination therapies, targeting innate immunity, and the 

identification of novel targets are likely to lead to further progress in the field. Immunotherapy has the potential 

to induce long-term remission in some autoimmune diseases, reducing the need for ongoing treatment and 

improving quality of life for patients. However, safety remains a major concern, and careful monitoring and 

management of side effects is essential. 

The cost and availability of immunotherapy drugs is also a significant issue, highlighting the need for strategies 

to improve access and affordability for patients. Finally, the lack of predictive biomarkers for response to 

immunotherapy underscores the need for further research to better understand the mechanisms of action and 

optimize the use of these promising treatments. Overall, while there are still challenges and limitations to be 

addressed, the future of immunotherapy in treating autoimmune diseases is promising, and ongoing research is 

likely to lead to further advances and improvements in this exciting field. 
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