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Tacrolimus 

 
Tacrolimus, also known by its brand name Prograf (oral) and Protopic (topical), is an 
immunosuppressive drug that is primarily used to prevent organ rejection in transplant patients 
when taken as a pill. In addition to its primary role in transplantation, topical tacrolimus has been 
used in the treatment of many dermatologic conditions, including atopic dermatitis and psoriasis. 
It belongs to the class of calcineurin inhibitors and is a macrolide antibiotic derived from the soil 
bacterium Streptomyces tsukubaensis. This drug exerts its effects by inhibiting T-cell activation, 
making it a critical component of immunosuppressive regimens. Tacrolimus continues to be a key 
therapeutic agent, with ongoing research exploring its potential in other diseases and treatment 
modalities. 

Pharmacology and Mechanism of Action 

Tacrolimus works by inhibiting calcineurin, which reduces the activation of T cells and the release 
of inflammatory cytokines. This leads to an increase in calcium within the cells, which then causes 
a series of reactions inhibiting the transcription of multiple genes and inhibiting several cytokines. 
Tacrolimus is metabolized through the liver, but very little systemic absorption occurs with topical 
application.  

Clinical Applications 

➢ Cutaneous Diseases  
As an ointment, tacrolimus is used in the treatment of eczema, particularly atopic 
dermatitis, if topical corticosteroids and moisturizers fail. It can also be used to treat 
psoriasis, vitiligo, seborrheic dermatitis, and other inflammatory skin conditions. 
Tacrolimus suppresses inflammation similarly to steroids, and has been proven to be just as 
effective as a medium strength topical steroid. An advantage to tacrolimus is that, unlike 
steroids, it does not cause skin thinning or other steroid related side effects.  

➢ Organ Transplantation  
Oral tacrolimus is most commonly used as part of an immunosuppressive regimen to 
prevent organ rejection following solid organ transplants, including kidney, liver, heart, and 
lung transplants. When used in combination with other immunosuppressants such as 
corticosteroids and antiproliferative agents (e.g., mycophenolate mofetil), tacrolimus helps 
to prevent both acute and chronic rejection episodes. The drug has become a cornerstone 
in transplantation medicine due to its potent immunosuppressive effects and the relative 
reduction in the incidence of rejection compared to older agents like cyclosporine. 

➢ Other Indications  
Oral tacrolimus has also shown promise in treating conditions such as chronic 
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graft-versus-host disease, an immune response that occurs after hematopoietic stem cell 
transplantation. Additionally, it has been explored for use in conditions involving 
neurological inflammation, such as multiple sclerosis, although its use in these areas 
remains under investigation. 

Adverse Effects 

While tacrolimus is highly effective in preventing organ rejection and treating autoimmune 
conditions, the oral formulation is associated with several potential side effects due to its 
immunosuppressive action and narrow therapeutic index. Some adverse effects include kidney 
damage, headaches, seizures, confusion, increased risk of infections, hyperglycemia, and GI 
symptoms such as nausea and diarrhea.   

Topical tacrolimus is relatively safe and has much fewer side effects than the oral formulation. 
Common adverse effects include application site reactions, such as erythema, burning, or itching. 
However, they tend to improve with continued application and are typically mild to moderate in 
intensity. Other adverse effects may include folliculitis, facial acne, and reactivation of viral 
infections.  

Latest Advances in Tacrolimus Therapy 

➢ Dosing: Topical tacrolimus is often applied to dry, intact skin twice daily. It is approved for 
individuals 2 years and older.  

➢ Targeted Delivery Systems: The development of targeted delivery systems, particularly for 
dermatological use, is improving the local efficacy of tacrolimus while minimizing systemic 
absorption and associated side effects. Nanoparticle-based drug delivery systems have 
been investigated as a method to enhance the local concentration of tacrolimus in skin 
lesions, which is particularly relevant for treating inflammatory skin conditions like atopic 
dermatitis and psoriasis. 

Conclusion 

Tacrolimus remains an essential drug in the field of transplantation and cutaneous disease 
management. Its ability to inhibit T-cell activation and modulate immune responses has made it a 
cornerstone in preventing transplant rejection and managing dermatologic conditions like atopic 
dermatitis. Ongoing research into alternative formulations, combination therapies, and 
personalized dosing strategies holds promise for improving patient outcomes and reducing the 
risks associated with tacrolimus therapy. 
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