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Androgenetic Alopecia 

 
 

Androgenetic alopecia (AGA), also known as male or female pattern hair loss, is a genetically 
predisposed condition primarily driven by an excessive sensitivity of hair follicles to androgens. 
This condition is characterized by a progressive miniaturization of hair follicles, leading to the 
transformation of terminal hairs into vellus hairs. In males, AGA typically manifests as hair loss in 
the frontotemporal and vertex regions of the scalp, whereas in females, the loss is more commonly 
observed in the central, frontal, and parietal areas, with the initial sign often being a widening of 
the frontal hairline.  

While androgenetic alopecia is generally considered a benign disorder, it can have psychosocial 
consequences. Recent studies suggest a potential link between AGA and an increased risk of 
cardiovascular disease, diabetes, and prostate cancer, warranting further investigation into the 
broader implications of this condition. 

Prevalence and Demographic Considerations 

Androgenetic alopecia is the most prevalent form of hair loss, affecting both males and females. 
The prevalence of AGA increases with age, with nearly 50% of males and 25% of females 
experiencing the condition by age 50. In some cases, AGA may present as early as puberty, and its 
severity tends to escalate with age. The condition is more common in Caucasians, followed by 
individuals of Asian and African descent, with the former group exhibiting the highest rates of 
severity. Additionally, familial inheritance plays a key role in the development of AGA, with sons of 
fathers affected by the condition having a five to six times higher relative risk of developing AGA 
themselves. 

Pathophysiology and Genetic Basis 

The pathogenesis of AGA is multifactorial, involving both hormonal and genetic components. 
Androgens, particularly dihydrotestosterone (DHT), are central to the development of AGA. The 
hereditary aspect of AGA is polygenic, meaning it is influenced by multiple genes. Genetic testing 
has become available to predict the likelihood of developing AGA. 

Diagnosis 

The diagnosis of AGA is primarily clinical, based on a history of gradual, progressive hair loss 
beginning after puberty. Dermatologists often rely on dermoscopy to assess the scalp's condition, 
providing additional evidence for the diagnosis. In rare cases of rapid or unusual onset, a scalp 
biopsy may be necessary to rule out other forms of hair loss, such as telogen effluvium or scarring 
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alopecia. Blood tests, including a complete blood count, iron studies, and thyroid function tests, 
may be ordered to exclude other potential causes of hair loss. 

Treatment Options 

➢​ Male Pattern Hair Loss 

In males, the first-line treatments for AGA include topical minoxidil (Rogaine) and oral 
finasteride. Minoxidil is thought to promote hair regrowth by prolonging the anagen phase, 
although the exact mechanisms remain unclear. Finasteride, a 5α-reductase inhibitor, works 
by reducing the production of DHT, thus decreasing its binding to androgen receptors on 
hair follicles. In more advanced cases or when medical treatments fail, hair transplantation 
surgery is a viable option, with techniques such as follicular unit transplantation and 
follicular unit extraction offering promising outcomes. 

Additional non-FDA-approved treatments for AGA include low-level laser therapy, which is 
thought to stimulate hair follicle activity through photobiomodulation, as well as various 
prostaglandin analogs, which may promote hair growth by modulating follicular 
inflammation and vasodilation. However, these therapies have variable success rates and 
are less well-studied compared to FDA-approved options. 

➢​ Female Pattern Hair Loss 

In females, the management of AGA typically involves the use of topical minoxidil, which is 
the only FDA-approved treatment for female pattern hair loss. In cases where 
hyperandrogenemia is present, oral antiandrogens such as finasteride or spironolactone 
can be considered. These medications work by inhibiting androgen receptor activity or 
reducing the levels of circulating testosterone, thereby mitigating the effects of androgens 
on hair follicles. However, it is important to note that women of reproductive age using 
these medications should be counseled on appropriate contraception, as both finasteride 
and spironolactone can have teratogenic effects. 

Other treatment options for women with AGA may include low-level laser therapy, which 
has been shown to improve hair density in clinical studies, as well as surgical interventions 
like hair transplantation. However, these treatments, particularly surgical options, are less 
commonly employed in females due to differences in hair loss patterns and the general 
preference for less invasive treatments. 
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Emerging Treatments 

Recent advancements have introduced novel treatment options for AGA, particularly targeting the 
underlying molecular mechanisms. Janus kinase (JAK) inhibitors, such as ruxolitinib, have shown 
promise in clinical trials for treating hair loss by modulating immune responses that affect hair 
follicle health. Platelet-rich plasma (PRP) therapy, which involves injecting concentrated growth 
factors derived from the patient’s own blood, has also been explored as a potential treatment for 
both male and female pattern hair loss, although more research is needed to establish its efficacy. 

Conclusion 

Androgenetic alopecia is a common, genetically influenced condition that affects both males and 
females, often with a significant psychosocial impact. While treatments such as minoxidil, 
finasteride, and hair transplantation remain the cornerstone of therapy, new and emerging options 
like JAK inhibitors and PRP therapy offer potential alternatives for patients with resistant cases.  
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