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Abstract: 

Tamoxifen is a cornerstone endocrine therapy used primarily in the management and prevention of 

estrogen receptor–positive breast cancer. As a selective estrogen receptor modulator, it blocks estrogen-

driven tumor growth in breast tissue while maintaining partial estrogen-like activity in other organs. This 

dual action contributes to its clinical effectiveness as well as to certain adverse effects. Evidence from 

decades of use shows that tamoxifen reduces disease recurrence, lowers the risk of developing cancer in 

the opposite breast, and provides meaningful survival benefits across a wide range of patient populations. 

Its oral administration and long-term safety record have supported its use in both treatment and risk-

reduction settings. However, concerns such as thromboembolic events, menopausal symptoms, and 

endometrial changes require careful monitoring. Ongoing research aims to better understand resistance 

mechanisms and individual variability in response, helping to refine how tamoxifen is used in modern 

breast cancer. 

 

➢ Introduction: 

Tamoxifen is a widely used hormonal agent employed in the treatment and prevention of 

estrogen‑dependent breast cancer. Belonging to the class of selective estrogen receptor modulators 

(SERMs), it influences estrogen activity in different body tissues in a selective manner. This review aims 

to provide pharmacy students with a clear, original explanation of its history, pharmacology, therapeutic 

uses, limitations, and current research trends. 
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Tamoxifen is a widely used hormonal agent employed in the treatment and prevention of 

estrogen‑dependent mammary cancer. Belonging to the class of selective estrogen receptor modulators 

(SERMs), it influences estrogen activity in different body tissues in a selective manner. This review aims 

to provide pharmacy students with a clear, original explanation of its history, pharmacology, therapeutic 

uses, limitations, and current research trends. 

 

➢ Background and Development: 

The development of tamoxifen began in the early 1960s. Although originally explored as a potential 

contraceptive, researchers soon observed its strong anti‑estrogen action in mammary tissues. This 

discovery redirected research efforts, eventually leading to its approval for breast cancer therapy by the 

1970s. Since then, it has remained a central drug in hormone‑based cancer management. 
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➢ Chemical and Structural Features: 

Tamoxifen is structurally classified as a triphenylethylene compound. Its molecular structure allows it to 

function as both an estrogen receptor blocker and, in certain tissues, a mild estrogen activator. This dual 

nature forms the basis of its classification as a SERM. 
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➢ Pharmacokinetics: 

When taken orally, tamoxifen is efficiently absorbed in the digestive tract. It undergoes extensive liver 

metabolism, mainly through CYP2D6 and CYP3A4 enzymes, forming active metabolites such as 

endoxifen. These metabolites strengthen the overall therapeutic effect. The drug’s long half‑life supports 

once‑daily administration and promotes stable plasma levels. 
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➢ Mechanism of Action: 

Tamoxifen binds to estrogen receptors and prevents natural estrogen from activating them, especially in 

mammary tissue. This blockade slows tumor growth and decreases the likelihood of recurrence. In tissues 

like bone or liver, however, it may exert mild estrogen‑like activity, which contributes to both beneficial 

and adverse effects. 
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➢ Therapeutic Applications: 

Tamoxifen plays an essential role in the management of estrogen receptor–positive breast cancer. Its uses 

include: 

• Treatment of early and advanced stages of cancer   

• Reducing recurrence after surgery   

• Lowering the likelihood of developing breast cancer in high‑risk individuals   

Additionally, it is occasionally used for non‑cancer conditions such as hormonal infertility or 

gynecomastia. 
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• Treatment of early and advanced stages of cancer   

• Reducing recurrence after surgery   
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➢ Dosage and Duration: 

A standard therapeutic dose is 20 mg once daily. Therapy duration varies with patient condition, typically 

ranging from 5 to 10 years. Extended use is associated with reduced recurrence rates and improved 

survival outcomes in breast cancer patients. 
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➢ Adverse Effects : 

Although generally well tolerated, some individuals experience hot flashes, changes in mood, or menstrual 

irregularities. Rare but significant risks include blood clots, stroke, and cancer of the uterine lining. 

Regular monitoring is recommended for patients undergoing prolonged treatment. 
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➢ Drug Interactions : 

Tamoxifen’s efficiency depends on its conversion to active metabolites. Drugs that inhibit CYP2D6—

such as certain antidepressants—may reduce the drug’s activity and therapeutic benefit. Clinicians must 

consider these interactions before prescribing accompanying medications. 
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➢ Resistance Mechanisms : 

A portion of patients eventually develops resistance to tamoxifen. This may arise from genetic changes in 

estrogen receptors, altered intracellular signaling, or shifts in gene expression within cancer cells. 

Understanding these mechanisms has encouraged the development of alternative treatments such as 

aromatase inhibitors and estrogen receptor degraders. 
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➢ Clinical Evidence : 

Extensive clinical studies confirm that tamoxifen significantly reduces recurrence rates and improves 

long‑term survival in estrogen‑positive breast cancer patients. Preventive trials show a meaningful 

reduction in cancer risk among individuals predisposed to the disease. 
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Extensive clinical studies confirm that tamoxifen significantly reduces recurrence rates and improves 

long‑term survival in estrogen‑positive mammary cancer patients. Preventive trials show a meaningful 

reduction in cancer risk among individuals predisposed to the disease. 

 

➢ Comparison With Other SERMs : 

Other selective estrogen receptor modulators—such as raloxifene and toremifene—have specific benefits, 

including lower rates of uterine‑related effects. However, none have matched the depth of evidence or 

widespread therapeutic use associated with tamoxifen. 
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➢ Role in Personalized Medicine : 

Genetic variations in metabolic enzymes, particularly CYP2D6, influence patient response to tamoxifen. 

Personalized medicine approaches increasingly consider these genetic factors to optimize treatment 

outcomes. 
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➢ Current Research Trends : 

Researchers continue to explore novel delivery systems, including nanoparticle‑based formulations, to 

enhance the drug’s effectiveness and reduce adverse effects. New combination therapies and 

next‑generation hormone‑targeting drugs are also being evaluated to combat drug resistance. 
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➢ Conclusion : 

Tamoxifen continues to serve as a cornerstone in hormone‑based breast cancer therapy. Its long‑standing 

clinical utility, proven benefits, and ongoing research support its importance in modern oncology. 

Although challenges such as side effects and drug resistance remain, continuing scientific advancements 

aim to strengthen its therapeutic potential. 
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oncology. Although challenges such as side effects and drug resistance remain, continuing scientific 

advancements aim to strengthen its therapeutic potential. 
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