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Introduction: Cardiac glycosides, a class of compounds derived from 

plants like foxglove and oleander, are widely used in the treatment of heart 

failure and certain arrhythmias. These compounds, including digoxin and 

digitoxin, have been known for their ability to increase the force of cardiac 

muscle contraction by inhibiting the sodium-potassium ATPase pump. 

However, recent studies suggest that cardiac glycosides may also have 

implications in autoimmune reactions, influencing both the immune system 

and the pathogenesis of autoimmune diseases. 

Mechanism of Cardiac Glycosides in Autoimmunity: Cardiac 

glycosides exert their primary pharmacological effects by modulating ion 

gradients across cell membranes, leading to increased intracellular 

calcium concentrations in heart cells. This, however, extends beyond 

cardiac tissues. Research has indicated that cardiac glycosides can also 

interact with immune cells, particularly T lymphocytes, which play a central 

role in the development of autoimmune diseases. Some studies have 

demonstrated that these drugs can influence the activation of the immune 

system, either directly or through altering the expression of certain 

cytokines, leading to inflammatory responses. 

Impact on Autoimmune Diseases: 

1. Rheumatoid Arthritis (RA): Cardiac glycosides have been 

implicated in modulating the immune responses in diseases like rheumatoid 

arthritis, where they can either exacerbate or alleviate symptoms. In some 

cases, patients on long-term cardiac glycoside therapy have shown 

changes in immune cell activity that may contribute to disease progression 

or amelioration, depending on the individual case. 

2. Systemic Lupus Erythematosus (SLE): In systemic lupus 

erythematosus, a condition characterized by widespread autoantibody 

production, cardiac glycosides may alter the autoimmune cascade. Some 

studies have observed an increase in the production of antibodies and 

cytokines, which could potentially trigger or exacerbate SLE flares. 



 

 

 

3. Autoimmune Thyroid Diseases: Cardiac glycosides, particularly 

digoxin, may influence thyroid function by modulating the immune system’s 

activity. There have been cases where patients with autoimmune thyroid 

disease (such as Graves' disease or Hashimoto's thyroiditis) experienced 

altered thyroid function while receiving glycoside therapy. 

Potential Mechanisms of Autoimmune Reaction Induction: 

1. Molecular Mimicry: One proposed mechanism for the 

autoimmune response to cardiac glycosides is molecular mimicry. The 

structure of these compounds can resemble certain self-antigens, leading 

the immune system to mistakenly target and attack its own tissues, causing 

autoimmune reactions. 

2. Alteration of Immune Cell Function: Cardiac glycosides have 

been shown to impact various immune cell functions, particularly the 

activation and proliferation of T cells. By modulating the activity of these 

immune cells, cardiac glycosides may alter the immune response, 

potentially triggering an autoimmune disease in predisposed individuals. 

3. Cytokine Release: Another mechanism involves the modulation of 

cytokine production. Cardiac glycosides have been reported to increase 

the release of pro-inflammatory cytokines, such as TNF-alpha and IL-6, 

which are key mediators in the development and progression of 

autoimmune conditions. 

Clinical Implications: The recognition of the potential for cardiac 

glycosides to influence autoimmune reactions is crucial for clinicians 

managing patients with autoimmune diseases or those at risk of developing 

them. It is important to monitor for any signs of exacerbated autoimmune 

symptoms in patients receiving glycoside therapy, particularly in those with 

a predisposition to autoimmune disorders. 

Conclusion: While cardiac glycosides remain a cornerstone in the 

treatment of heart failure and arrhythmias, their role in autoimmune 

reactions cannot be overlooked. The mechanisms through which these 

drugs interact with the immune system—such as molecular mimicry, 

immune cell modulation, and cytokine release—demonstrate a potential 

to either exacerbate or alleviate autoimmune diseases. Further research is 

needed to fully understand the impact of cardiac glycosides on 

autoimmunity and to develop guidelines for their safe use in patients with 

underlying autoimmune conditions. 
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