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ABSTRACT 

Objective: Eyebrow hypotrichosis is a growing aesthetic concern with limited 

non-invasive treatment options. Finasteride, a 5-alpha-reductase inhibitor, is effective 

in androgenetic alopecia through dihydrotestosterone suppression. Given the presence 

of androgen receptors in eyebrow follicles, topical finasteride may offer localized 

therapeutic benefit. However, no clinical studies have assessed its use for eyebrow 

enhancement. This pilot trial aimed to evaluate the efficacy and safety of 0.1% topical 

finasteride spray in men with mild to moderate eyebrow hypotrichosis. 

Materials and Methods: In a randomized, double-blind, placebo-controlled, 

split-face study, eight healthy Thai males applied 0.1% topical finasteride to one 

eyebrow and placebo to the contralateral side twice daily for 12 weeks. Primary 

outcome was photographic assessment using the Global Eyebrow Assessment (GEBA) 

scale. Secondary outcomes included eyebrow hair count, hair diameter, patient 

satisfaction, and safety monitoring.  

Results: Eight male participants (mean age 37.9±2.5 years) completed the study. 

The finasteride-treated side showed significantly higher global photographic scores 

than placebo from week 4 onward (p=0.008 to 0.002), with a mean score of 2.0 ± 0.76 

at weeks 8 and 12. Hair count increased significantly in the finasteride group. Mean 

hair shaft diameter showed no significant change in either group. No serious adverse 

events occurred; with only mild transient pruritus reported in isolated cases during the 

trial. 

 



Conclusions: Topical 0.1% finasteride appears to be a safe, non-invasive option 

for enhancing male eyebrow density. These results support further investigation in 

larger, more diverse populations, with integrated assessment of both clinical efficacy 

and aesthetic perception. 

Keywords: Eyebrow Hypotrichosis, Male Eyebrow Enhancement, Topical Finasteride, 

Placebo, Split-face Study 
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CHAPTER 1 

INTRODUCTION 

1.1  Background and Importance of the Research Problem 

 Eyebrow hair serves several vital biological functions, such as sensory 

transmission and shielding from environmental elements. Additionally, it plays a 

significant role in enhancing cosmesis, facial symmetry, expression, and overall 

appearance (Cunningham et al., 1995; Nguyen, 2014). While the pursuit of eyebrow 

enhancement has historically been associated with women, there is a growing trend 

among men seeking to improve the appearance of their eyebrows (Cunningham et al., 

1995). Eyebrow hypotrichosis, characterized by sparse or thinning eyebrows, can result 

from various factors including idiopathic, genetics, aging, and underlying medical 

conditions. The impact of eyebrow hypotrichosis extends beyond physical appearance, 

often affecting an individual's self-esteem and psychological well-being (Suchonwanit 

et al., 2020). 

 Currently, no standardized treatment exists for eyebrow hypotrichosis. 

Treatment options for eyebrow enhancement include topical medications such as 

bimatoprost and minoxidil, as well as makeup, eyebrow transplants, and tattooing. 

However, these methods yield variable results (Chanasumon et al., 2018; Suchonwanit 

et al., 2020). 

 Finasteride, a 5 - alpha-reductase inhibitor, is widely recognized for its efficacy 

in treating androgenetic alopecia in men. By inhibiting the conversion of testosterone 

to dihydrotestosterone (DHT), finasteride reduces DHT levels, which are implicated in 

shrinking hair follicles and contributing to hair loss. Oral finasteride, typically taken in 

a 1  mg daily dose, has been extensively studied and shown to effectively promote hair 

regrowth and increase hair density on the scalp over a period of several months to 5-10 

years (Piraccini et al., 2022). 

 Topical formulations of finasteride have also been explored as an alternative to 

oral administration. These formulations aim to deliver finasteride directly to the scalp, 
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targeting the hair follicles while potentially minimizing systemic side effects associated 

with oral intake. Studies on topical finasteride have demonstrated promising results in 

terms of hair regrowth and maintenance, suggesting it as a viable option for patients 

who prefer topical treatments or experience adverse effects from oral finasteride 

(Piraccini et al., 2022). 

 Despite the established efficacy of finasteride for scalp hair loss, its application 

for eyebrow enhancement remains relatively unexplored. Investigating the potential and 

safety of a 0.1% topical finasteride spray solution specifically for eyebrow hypotrichosis 

could provide a novel, non-invasive treatment option, expanding therapeutic possibilities for 

individuals seeking eyebrow enhancement. This research aims to study the efficacy of this 

solution in male eyebrow enhancement, contributing to the existing knowledge of 

finasteride's use beyond scalp treatment. Additionally, it provides valuable information on 

optimal dosage adjustments and potential side effects when applied to a different area. 

Expanding this scientific understanding not only broadens the application of finasteride in 

dermatology and aesthetic medicine but also paves the way for the development of novel 

treatment formulations. 

1.2  Research Questions 

 1.2.1  Primary Research Questions 

 Is the efficacy of 0.1%  topical finasteride spray solution for male eyebrow 

enhancement superior to placebo by comparing treatment results from global 

photographic score between the experimental group and the control group? 

 1.2.2  Secondary Research Questions 

  1.2.2.1 Is the efficacy of 0.1%  topical finasteride spray solution for male 

eyebrow enhancement superior to placebo by comparing the treatment results from the 

changes in average diameter of eyebrow hair, changes in the average number of 

eyebrow hairs, and patient satisfaction between the experimental group and the control 

group.? 

  1.2.2.2 Is 0.1% finasteride spray solution safe for topical use in male 

eyebrow enhancement? 



3 

1.3  Research Objectives 

 1.3.1  Primary Objectives 

 To study the efficacy of 0.1%  topical finasteride spray solution for male 

eyebrow enhancement by comparing treatment outcomes from global photographic 

score between the experimental group and the control group. 

 1.3.2  Secondary Objectives 

  1.3.2.1 To study the efficacy of 0.1%  topical finasteride spray solution for 

male eyebrow enhancement by comparing treatment outcomes from the changes in 

average hair diameter, changes in average hair count, and patient satisfaction between 

the experimental group and the control group.   

  1.3.2.2 To study the safety of 0.1%  topical finasteride spray solution for 

male eyebrow enhancement. 

1.4  Research Hypothesis  

 1.4.1  Primary Objectives Hypothesis 

 The 0.1%  topical finasteride spray solution for male eyebrow enhancement is 

more effective than a placebo, as demonstrated by comparing treatment results from 

global photographic assessment between the experimental group and the control group. 

 1.4.2  Secondary Objectives Hypothesis 

  1.4.2.1 The 0.1% topical finasteride spray solution for male eyebrow 

enhancement is more effective than a placebo. This is demonstrated by comparing the 

treatment results based on the average diameter of the hairs and the average number of 

hairs. Additionally, patients in the experimental group are more satisfied with the 

results than those in the control group. 

  1.4.2.2 The 0.1% topical finasteride spray solution for male eyebrow 

enhancement is safe to use, with no significant difference in the incidence of adverse 

effects compared with the placebo. 

 

 



4 

1.5  Scope of Research 

 Patients aged 1 8 - 4 5  years with eyebrow hypotrichosis of either grade one or 

two on the GEBA scale who received treatment at the Dermatology Clinic of Mae Fah 

Luang University Hospital in Bangkok. The GEBA scale classifies eyebrow 

hypotrichosis into four grades, as follows: grade I, very sparse; grade II, sparse; grade 

III, full; and grade IV, very full. 

1.6  Limitation of the Study 

 1.6.1 Single-Center Study: Conducting the study at a single dermatology clinic 

limits the geographic and demographic diversity of participants. The results may not be 

applicable to other populations with different backgrounds or conditions. 

 1.6.2 No evaluation of serum and scalp DHT levels 

1.7  Terminology Definition 

 1.7.1  Eyebrow Hypotrichosis 

 Eyebrow hypotrichosis refers to a condition characterized by an abnormal 

eyebrow hair pattern, primarily manifesting as reduction in the amount of hair and lack 

of hair growth. The loss of hair of either or both eyebrows and eyelashes is called 

madarosis (Chanasumon et al., 2018). 

  1.7.1.1  Classification 

  Eyebrow hypotrichosis can be categorized as primary or secondary. Primary 

type is a physiological condition, while secondary type arises from underlying 

disorders. These underlying causes can be broadly classified as: Primary dermatoses, 

Endocrinopathies, Autoimmune diseases, Infections, Trauma, Neoplasms, Exposure to 

external agents (chemicals, medications), Nutritional disorders, Genodermatosis 

(Chanasumon et al., 2018). 

   

 



5 

  1.7.1.2  Clinical Evaluation 

  Eyebrow hypotrichosis may present as the sole presenting symptom or be 

incidentally discovered during a physical examination. A thorough medical history, 

physical examination, and appropriate investigations are crucial to identify potential 

underlying causes (Chanasumon et al., 2018). 

  1.7.1.3  Investigations 

  Depending on the suspected underlying cause, investigations may include: 

antibody test (ANA) for autoimmune diseases, Syphilis tests, Thyroid function tests, 

Slit skin smear for infections like tuberculosis, Trichoscopy: A magnified examination 

of hair follicles to differentiate between different types of hair loss., Skin biopsy: May 

be required in cases with unclear diagnosis (Chanasumon et al., 2018). 

  1.7.1.4  Treatment 

  There is currently no standardized treatment for eyebrow hypotrichosis. The 

primary goals are to promote eyebrow hair growth and address any underlying medical 

conditions. Treatment modalities include: 

   1.7.1.4.1 Medications: Topical medications like minoxidil and bimatoprost 

are preferred for their non-invasive nature and ability to provide natural-looking results. 

Minoxidil and bimatoprost has been shown to be effective in promoting eyebrow 

growth in clinical studies (Chanasumon et al., 2018; Zaky et al., 2023). 

    1.7.1.4.2 Surgical procedures: May be considered in specific cases, such 

as eyebrow transplantation. (Chanasumon et al., 2018) 

    1.7.1.4.3 Cosmetic camouflage: Options like makeup or eyebrow tattoos 

can offer aesthetic improvement (Chanasumon et al., 2018). 

 1.7.2 Androgenetic Alopecia 

 Androgenetic alopecia (AGA), also known as male pattern baldness, is a 

genetically determined condition characterized by progressive hair loss. This loss is 

caused by the susceptibility of hair follicles to a process called androgenic 

miniaturization, primarily affecting the scalp vertex. AGA is a highly prevalent 

disorder, impacting over half of all men under the age of 5 0 .  Significantly, even hair 

loss that may not be readily apparent can be correlated with a decrease in quality of life 

for affected individuals (Piraccini et al., 2022). 
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 The underlying mechanism of AGA involves an increased conversion of 

testosterone to dihydrotestosterone (DHT) within hair follicles of genetically 

predisposed men. This conversion is mediated by an enzyme known as type II 5α-

reductase (Piraccini et al., 2022). 

 1.7.3  Topical Finasteride Spray Solution 

 Topical finasteride spray solution is a formulation of the drug finasteride 

designed for direct application to the skin. Finasteride is a 5 - alpha-reductase inhibitor 

commonly used in oral form to treat androgenetic alopecia by reducing the levels of 

dihydrotestosterone (DHT), which is implicated in hair loss. The topical formulation 

aims to deliver finasteride directly to the target area, such as the scalp or eyebrows, to 

stimulate hair growth and increase hair density while potentially minimizing systemic 

side effects associated with oral administration (Piraccini et al., 2022). 

 1.7.4  Placebo 

 Placebo refers to a substance designed to resemble the active treatment (0.1% 

topical finasteride spray solution) but does not contain any active pharmaceutical 

ingredients. In this research, the placebo consists of intervention solvent (ethanol/ 

propylene glycol/water base) and is administered in the same manner as the finasteride 

spray. The placebo serves as a control to compare the effects of the active treatment, 

allowing researchers to determine whether the observed changes in eyebrow growth are 

due to the finasteride solution or psychological factors (the placebo effect). 

 1.7.5  Global Eyebrow Assessment Scale (GEBA Scale) 

 The GEBA scale classified eyebrow hypotrichosis into four grades, as follows: 

grade I, very sparse; grade II, sparse; grade III, full; grade IV, very full (Carruthers et 

al., 2016; Zaky et al., 2023). 

 

Source  Carruthers et al. (2016), Lee et al. (2014) 

Figure 1.1 A sequential representation of the Global Eyebrow Assessment (GEBA) 

grades from left to right: Grade I, Grade II, Grade III, Grade IV 
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 1.7.6 Efficacy 

 Efficacy refers to the ability of the 0.1% topical finasteride spray solution to 

produce the desired therapeutic outcome, specifically the enhancement of eyebrow 

overall appearance, density, and thickness in individuals with eyebrow hypotrichosis. 

In the context of this research, efficacy is measured by the degree of improvement in 

eyebrow hair growth, as assessed through several methods. One key method is the 

global photographic assessment scale, which evaluates changes in eyebrow appearance 

based on standardized photographs taken before, during, and after treatment. 

Additionally, efficacy is measured by the average number of eyebrow hairs (eyebrow 

count) and the average diameter of these hairs, both of which are crucial indicators of 

density and fullness. These measurements are performed over a defined treatment 

period to provide a comprehensive assessment of the treatment's impact on eyebrow 

hypotrichosis. 

 1.7.7 Side Effect 

 A side effect is any unintended or adverse reaction that occurs in response to 

the use of the 0.1% topical finasteride spray solution. In this study, side effects may 

include, but are not limited to, local skin reactions such as skin irritation, skin burning, 

redness and itching in the area of application, as well as potential systemic effects if the 

medication is absorbed into the bloodstream for example erectile dysfunction. The 

identification and monitoring of side effects are crucial for evaluating the safety profile 

of the treatment. 

 1.7.8 Patient Satisfaction 

 Patient satisfaction in this study refers to the subjective evaluation of the 

treatment experience and perceived outcomes by participants using a 7-point scale. This 

assessment is based on comparing photographs taken before and after the 12-week 

treatment period, allowing patients to rate their level of satisfaction with changes in 

their eyebrow appearance, including overall enhancement, density, and thickness. This 

approach provides valuable insights into the participants' personal perspectives on the 

effectiveness and aesthetic benefits of the 0.1% topical finasteride spray solution.  
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1.8 Conceptual Framework 

 

Figure 1.2 Conceptual framework 

Topical medication 

- 0.1% topical finasteride 

spray solution 

- placebo 

Treatment Efficacy: 

- Global photograph(7-

point scale) 

- Eyebrow hair diameter  

- Eyebrow count 

- Patient satisfaction 

Side Effects of 

Treatment: 

- skin Irritation 

- skin burning 

- skin redness 

- itching 

- Sexual dysfunction 

Eyebrow 

hypotrichosis 

Causes of Eyebrow Hypotrichosis 

- Autoimmune: Alopecia areata, Frontal Fibrosing Alopecia 

- Endocrine: Hypothyroidism 

- Genetics: Keratosis Follicularis Spinulosa Decalvans, Ectodermal 

dysplasia 

- Infectious: Lepromatous leprosy, Syphilis, Fungal infection 

- Neoplastic: Hematologic malignancy, Chemotherapeutic agents 

- Nutritional Deficiencies: Zinc deficiency 

- Trauma: Trichotillomania, Burn 

- Primary dermatoses: Atopic dermatitis, seborrheic dermatitis 
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CHAPTER 2 

LITERATURE REVIEW 

 In this research, the researchers reviewed the following relevant research and 

documentation: 

 2.1 The Biology, Structure, and Function of Eyebrow 

 2.2 Overview of Eyebrow Hypotrichosis 

 2.3 Current Treatments for Eyebrow Hypotrichosis 

 2.4 Overview of Finasteride 

 2.5 Topical Finasteride for Hair loss 

 2.6 Rationale for Eyebrow Enhancement with Topical Finasteride: Potential 

Mechanism 

2.1  The Biology, Structure, and Function of Eyebrow 

 2.1.1 Biology of Eyebrows 

 Eyebrows consist of terminal hairs, which are more pigmented, coarser, and 

shorter than the vellus hairs found elsewhere on the body. The hair growth cycle of 

eyebrows is distinct from that of scalp hair, primarily due to the shorter duration of the 

anagen (growth) phase. While scalp hairs can remain in the anagen phase for several 

years, allowing significant length growth, eyebrow hairs typically remain in this phase 

for only 2 to 3 months. This limited anagen phase restricts the length of eyebrow hairs, 

making them much shorter than scalp hairs (Nguyen, 2014). 

 Following the anagen phase, eyebrow hairs enter the catagen phase, which is a 

brief period of follicle regression lasting about 2  to 3  weeks. During this phase, the 

lower part of the follicle regresses, and the hair shaft ceases to grow. The telogen phase 

follows, lasting about 2  to 3  months, during which the hair remains attached but is not 

actively growing. Finally, the hair is shed during the exogen phase, and the follicle re-

enters anagen, beginning the cycle anew (Mumford et al., 2023). 
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 The hormonal regulation of eyebrow hair growth is complex and involves 

several endocrine factors, including androgens, estrogens, and thyroid hormones. 

Androgens, such as testosterone and dihydrotestosterone (DHT), play a critical role in 

the development and maintenance of terminal hair follicles. Although the effect of 

androgens on eyebrow hair is less pronounced than on scalp hair, the presence of 

androgen receptors in the dermal papilla of eyebrow follicles indicates that these 

hormones may still influence eyebrow density and thickness, albeit to a lesser extent  

(Nguyen, 2014). 

 Additionally, molecular signaling pathways, such as the Wnt/β-catenin 

pathway, are crucial for hair follicle development and cycling. This pathway is 

particularly important during the initiation of the anagen phase, promoting the 

proliferation of hair follicle cells and the growth of new hair shafts. Disruptions in these 

signaling pathways can lead to various hair growth disorders, including eyebrow 

hypotrichosis (Nguyen, 2014). 

 2.1.2 Structure of Eyebrows 

 Eyebrow hair follicles are similar in structure to other terminal hair follicles but 

have adaptations that suit their specific location and function on the face. Each follicle 

comprises several layers, including the outer root sheath (ORS), inner root sheath (IRS), 

and the hair shaft itself, which is produced by rapidly dividing matrix cells within the 

hair bulb. The dermal papilla, located at the base of the follicle, plays a crucial role in 

regulating hair growth by controlling the proliferation of matrix cells (Mumford et al., 

2023). 

 A unique feature of eyebrow follicles is that each typically produces a single 

terminal hair, unlike scalp follicles that can produce multiple hairs per follicular unit. 

This singular growth pattern contributes to the distinct appearance of eyebrows, which 

are shorter, denser, and more curved than scalp hair. The hair shafts of eyebrows are 

also thicker and have a higher concentration of melanin, which gives them their 

characteristic color and texture (Nguyen, 2014). 

 The eyebrows are anatomically divided into three segments: the head (closest 

to the nose), the body (the central portion), and the tail (the outermost part). Each 

segment has hairs with distinct growth patterns and orientations. The head segment 

contains hairs that grow almost vertically, while the body and tail segments have hairs 
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that grow in an oblique direction. This orientation helps in framing the eyes and 

contributes significantly to facial symmetry and aesthetics (Mumford et al., 2023). 

 Beneath the skin, eyebrow hair follicles are surrounded by sebaceous glands 

that secrete sebum, an oily substance that helps to keep the hair and surrounding skin 

moisturized. The follicles are also richly supplied with blood vessels, which provide 

essential nutrients for hair growth, and are innervated by nerves that contribute to 

sensory perception and reflexive actions, such as blinking when the eyebrows are 

touched (Nguyen, 2014). 

 2.1.3 Function of Eyebrows 

 Eyebrows serve several essential functions, both protective and communicative. 

The primary biological function of eyebrows is to protect the eyes from moisture, such 

as sweat, and particulate matter like dust. The arched shape of the eyebrows channels 

moisture away from the eyes and down the sides of the face, preventing it from 

impairing vision. This protective function is particularly important in environments 

where moisture and debris are prevalent, such as during physical activity or in windy 

conditions (Nguyen, 2014). 

 In addition to their protective role, eyebrows are crucial for non-verbal 

communication. They play a significant role in expressing emotions such as surprise, 

anger, and concern. The movement and positioning of the eyebrows are key 

components of facial expression, making them important for social interactions. For 

example, raised eyebrows can indicate surprise or curiosity, while furrowed eyebrows 

may signal confusion or anger (Mumford et al., 2023) .  The ability to express these 

emotions through eyebrow movement enhances interpersonal communication and helps 

convey subtle emotional cues. 

 Eyebrows also contribute significantly to the aesthetic appearance of the face. 

Their shape, density, and color are important factors in defining facial identity and 

beauty. Cultural and social perceptions of beauty often emphasize well-defined, 

symmetrical eyebrows, and deviations from this ideal, such as thinning or loss of 

eyebrows, can lead to significant psychological and social impacts. Individuals with 

eyebrow hypotrichosis may experience decreased self-esteem and confidence, as well 

as increased self-consciousness in social situations (Mumford et al., 2023).  
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2.2 Overview of Eyebrow Hypotrichosis 

 2.2.1  Definition and Prevalence of Eyebrow Hypotrichosis 

  2.2.1.1 Definition of Eyebrow Hypotrichosis 

  Eyebrow hypotrichosis, also referred to as madarosis, involves the partial or 

complete loss of eyebrow hair. This condition can be due to various etiologies including 

autoimmune disorders, endocrinologic imbalances, genetic conditions, infections, 

neoplastic processes, nutritional deficiencies, and trauma (Mumford et al., 2023) . 

Eyebrow hypotrichosis can present as an isolated condition or as part of a broader 

systemic issue, with presentations ranging from mild thinning to complete hair loss. 

  2.2.1.2 Prevalence of Eyebrow Hypotrichosis 

  The prevalence of eyebrow hypotrichosis varies widely based on the 

underlying cause and the population studied. Specific prevalence data for eyebrow 

hypotrichosis is limited, but insights can be derived from the prevalence of associated 

conditions: 

   1 .  Alopecia Areata (AA): In a cross-sectional study of 587 Japanese 

patients with AA, 19.8%  reported current eyebrow hair loss, while in a Danish cohort 

of 1494 patients, approximately 62.8% reported current eyebrow loss (Mumford et al., 

2023). Severity of the condition varied, with 36.2% of Danish patients reporting no or 

barely any eyebrow hairs, and 16.3% reporting minimal gaps or thinning (Mumford et 

al., 2023). 

   2. Frontal Fibrosing Alopecia (FFA): Eyebrow loss occurs in up to 96% 

of patients with FFA. A cohort study of 5 8  Asian females with FFA reported 6 9 .0% 

had eyebrow loss, with 3.4% indicating eyebrow alopecia as the first symptom of FFA 

(Mumford et al., 2023; Nguyen et al., 2023). 

   3. Chemotherapy-Induced Alopecia: In cancer patients undergoing 

chemotherapy, eyebrow hypotrichosis is a significant issue, with one study reporting 

28.3% of women on endocrine therapies experiencing eyebrow involvement (Nguyen 

et al., 2023). 

   4. Genetic Disorders: Conditions like ectodermal dysplasia and hereditary 

hair loss syndromes can result in sparse or absent eyebrows (Mumford et al., 2023). 
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   5. Infections: Eyebrow loss due to lepromatous leprosy occurs in approximately 

9.3-36.5% of patients (Mumford et al., 2023). 

   6. Nutritional Deficiencies: Zinc deficiency-related eyebrow hypotrichosis is 

relatively rare and often associated with specific conditions like acrodermatitis 

enteropathica (Nguyen et al., 2023). 

   7. Trauma and External Factors: Repetitive plucking, burns, and radiotherapy 

can cause permanent eyebrow hair loss (Mumford et al., 2023). 

 2.2.2  Etiologies of Eyebrow Hypotrichosis 

 Eyebrow hypotrichosis, characterized by the partial or complete loss of eyebrow 

hair, has multiple underlying causes, ranging from autoimmune diseases to nutritional 

deficiencies. Each etiology presents distinct features and diagnostic challenges, making 

early and accurate diagnosis critical for effective treatment. 

  2.2.2.1 Autoimmune Conditions: 

   1. Alopecia Areata (AA):  

   This autoimmune disorder is marked by patchy, bilateral eyebrow loss. 

It may also involve the eyelashes, particularly in severe cases. Trichoscopy of AA 

typically reveals subtle features, such as cadaverized hairs and yellow dots. Diagnosis 

can be aided by clinician-reported outcomes (ClinRO) and patient-reported outcomes 

(PRO), which rate the severity of eyebrow and eyelash loss on a scale from 0  ( no 

involvement) to 3 (complete loss) (Nguyen et al., 2023). 

   2. Frontal Fibrosing Alopecia (FFA):  

   FFA, a cicatricial alopecia, causes the loss of frontoparietal hair and 

affects bilateral eyebrows in up to 96%  of patients. Trichoscopy findings include 

tapered and broken hairs, multiple pinpoint dots, and yellow dots. Eyebrow loss often 

begins laterally and progresses to complete loss in severe cases (Nguyen et al., 2023). 

  2.2.2.2 Endocrine Disorders: 

   1. Hypothyroidism:  

   Known for the Hertoghe sign, hypothyroidism can cause the loss of the 

lateral third of the eyebrows. Severe cases may also involve eyelash alopecia. The 

restoration of normal hair proportions can occur with adequate treatment, although 

specific documentation of eyebrow regrowth in hypothyroidism treatment is limited 

(Nguyen et al., 2023). 
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  2.2.2.3 Genetic Factors: 

   1. Keratosis Follicularis Spinulosa Decalvans (KFSD):  

   This X-linked disorder of keratinization results in follicular 

hyperkeratosis and scarring alopecia affecting the eyebrows, eyelashes, and scalp. 

Trichoscopy of KFSD shows yellow dots and dystrophic hairs (Nguyen et al., 2023). 

   2. Ectodermal dysplasia 

   Other genetic conditions causing eyebrow hypotrichosis include 

ectodermal dysplasia, characterized by abnormalities in tissues derived from the 

ectoderm, and inherited biotinidase deficiency, which causes erythroderma and 

eyebrow alopecia (Nguyen et al., 2023). 

  2.2.2.4 Infectious Causes: 

   1. Lepromatous Leprosy:  

   This condition can interfere with hair growth, leading to early loss of 

eyebrows and eyelashes, often preceding characteristic facial changes. Trichoscopy 

findings include reduced hair density and multiple vellus hairs. Standard treatment with 

dapsone, rifampin, and clofazimine is essential, though eyebrow regrowth is rare 

(Nguyen et al., 2023). 

   2. Syphilis:  

   Secondary syphilis can cause patchy alopecia of the eyebrows, 

particularly affecting the lateral sides (omnibus sign). Trichoscopy and clinical 

diagnosis followed by benzathine penicillin G treatment can lead to complete regrowth 

(Nguyen et al., 2023). 

   3. Fungal Infections:  

   Tinea faciei, tinea blepharo-ciliaris, and periocular tinea are fungal 

infections that can cause unilateral or bilateral hair loss of the eyebrows and eyelashes. 

Trichoscopy may show comma hairs, corkscrew hairs, and bent hairs. Empiric 

treatment with topical and/or oral antifungals is often initiated prior to culture results 

(Nguyen et al., 2023). 

  2.2.2.5 Neoplastic Conditions: 

   1. Hematologic Malignancies:  

   Conditions like mycosis fungoides and chronic lymphocytic leukemia 

(CLL) can present with eyebrow alopecia (Nguyen et al., 2023). 
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   2. Chemotherapeutic agents:  

   Chemotherapeutic agents such as taxanes and doxorubicin are known to 

cause hair loss, including eyebrows, typically within 1 week to 1 month after initiation. 

Radiation therapy for ocular tumors can also trigger hair loss in the anagen stage (B. 

Nguyen et al., 2023). 

  2.2.2.6 Nutritional Deficiencies: 

  Zinc Deficiency:  

  Both acquired and inherited zinc deficiencies, such as acrodermatitis 

enteropathica, can result in diffuse eyebrow and eyelash loss. Treatment involves 

supplementation with oral zinc, which can lead to significant improvement in hair 

health (Nguyen et al., 2023). 

  2.2.2.7 Trauma: 

   1. Trichotillomania:  

   This condition involves repetitive hair pulling or over-plucking, leading 

to irregular, patchy alopecia of the eyebrows and/or eyelashes. Trichoscopy shows 

broken hairs of different lengths and black dots. Treatment typically involves 

psychotherapy, and in some cases, hair transplantation has been successful (Nguyen et 

al., 2023). 

   2. Burn Injuries:  

   Trauma from burns can cause permanent loss of eyebrow hair due to 

scar formation. Follicular unit extraction (FUE) has been used successfully in such 

cases, with pretreatment using non-ablative fractional laser and microfat injection to 

improve outcomes (Nguyen et al., 2023). 

  2.2.2.8 Primary Dermatoses: 

   1. Atopic Dermatitis:  

   This condition can cause loss of the lateral third of the eyebrows 

(Hertoghe sign) and may also involve the eyelashes. Treatment includes emollients and 

topical corticosteroids, which have shown partial regrowth in some cases (Nguyen et 

al., 2023). 

   2. Seborrheic Dermatitis:  

   Presents with scaling and erythema of the eyebrows, often leading to 

hair loss due to repeated scratching. Trichoscopy reveals casts surrounding the 
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eyelashes. Topical antifungals and low-potency corticosteroids are effective treatments 

(Nguyen et al., 2023). 

 2.2.3 Impact of Eyebrow Hypotrichosis on Individuals Self Esteem and 

Psychological Well-being 

 Eyebrows are a crucial element of facial expression and aesthetics, and they 

play a significant role in non-verbal communication and gender identification. The 

absence or thinning of eyebrows, known as eyebrow hypotrichosis, can profoundly 

affect an individual's self-esteem and psychological well-being. While hair loss on the 

scalp has been extensively studied, the impact of eyebrow hypotrichosis is less 

understood, despite its potentially severe psychological consequences. 

  2.2.3.1 Psychological and Social Impact of Eyebrow Hypotrichosis 

  The loss or thinning of eyebrows can lead to significant psychological 

distress. Eyebrows contribute to facial symmetry and expressions, which are important 

for social interactions and perceived attractiveness. When individuals experience 

eyebrow hypotrichosis, they often report feelings of embarrassment, self-

consciousness, and diminished confidence, especially in social settings. The importance 

of eyebrows in facial recognition and the expression of emotions means that their 

absence can alter the way others perceive an individual, further exacerbating the 

psychological impact (Mumford et al., 2023; Riahi & Cohen, 2018). A study by Riahi 

and Cohen (2 0 1 8 )  emphasizes that the aesthetic significance of eyebrows is not only 

related to beauty but also to the protection of the eyes and non-verbal communication. 

The absence of eyebrows can therefore lead to a perceived loss of identity and social 

isolation (Riahi & Cohen, 2018). Moreover, the societal pressures to conform to certain 

beauty standards can intensify the distress experienced by individuals with eyebrow 

hypotrichosis, leading to a negative body image and, in some cases, contributing to the 

development of mental health conditions such as anxiety and depression (Mumford et 

al., 2023). 

  2.2.3.2 Self-Esteem and Body Image 

  Eyebrow hypotrichosis often results in a negative body image, which is 

closely linked to self-esteem. Individuals with this condition may avoid social 

interactions or become overly concerned with hiding their condition using makeup or 

other cosmetic interventions. This preoccupation with appearance can detract from 
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other aspects of life, leading to a diminished quality of life. Studies have shown that 

body image dissatisfaction, which is common among individuals with eyebrow 

hypotrichosis, can lead to low self-esteem and increase the risk of developing 

depressive symptoms (Lee et al., 2014). 

  2.2.3.3 Gender Differences in the Psychological Impact 

  The psychological impact of eyebrow hypotrichosis can vary by gender. In 

women, thinning or loss of eyebrows is particularly distressing due to the societal 

emphasis on beauty and grooming. Women may experience a significant decline in self-

esteem and may resort to frequent cosmetic procedures to restore the appearance of 

their eyebrows. In contrast, men, although also affected, may experience a different 

type of social pressure, as thick and well-defined eyebrows are often associated with 

masculinity and strength (Mumford et al., 2023; Nguyen, 2014). 

2.3  Current Treatments for Eyebrow Hypotrichosis 

 2.3.1 Introduction  

 Eyebrow hypotrichosis, defined as the reduction or absence of eyebrow hair, is 

a condition that can have significant aesthetic and psychological impacts. This 

condition can be idiopathic or secondary to various medical conditions such as 

autoimmune diseases, dermatological disorders, endocrine abnormalities, or result from 

trauma and other exogenous factors (Riahi & Cohen, 2018). The desire for fuller, well-

defined eyebrows has led to the exploration of various treatment options, both medical 

and surgical. This literature review focuses on the current treatments available for 

eyebrow hypotrichosis, detailing their efficacy, safety, and mechanisms of action. 

 2.3.2 Medical Treatments 

  2.3.2.1 Minoxidil 

  Minoxidil, originally developed as an antihypertensive agent, has been 

repurposed for hair regrowth treatments due to its vasodilatory properties that enhance 

blood flow to hair follicles. It is available in various concentrations for the treatment of 

hair loss (Otberg & Shapiro, 2012). 
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   1. 1% Minoxidil Lotion 

   Worapunpong et al. (2017) conducted a prospective, randomized, 

double-blind, placebo-controlled trial to assess the efficacy of 1%  minoxidil lotion for 

eyebrow enhancement. The study included 4 2  subjects aged 1 8 - 6 0  with eyebrow 

hypotrichosis. Subjects applied 1% minoxidil on one eyebrow and placebo on the other 

side twice daily for 16 weeks. The primary efficacy endpoint was the change in global 

photographic scores, with secondary endpoints including changes in eyebrow diameter, 

hair count, and patient satisfaction. The study found that 1 %  minoxidil significantly 

improved eyebrow growth compared to placebo, with no significant difference in side 

effects between the groups (Worapunpong & Tanglertsampan, 2017). 

   2. 2% Minoxidil Lotion 

   Lee et al. (2014)  performed a similar study with 2%  minoxidil lotion. 

This randomized, double-blind, placebo-controlled, split-face study involved 4 0 

subjects who applied 2 %  minoxidil on one eyebrow and placebo on the other side for 

1 6  weeks. Results showed significant improvement in all measured outcomes (global 

photographic scores, eyebrow diameter, and hair count) in the minoxidil group 

compared to the placebo group. The efficacy of minoxidil was noticeable from the 8 th 

week of treatment, with continued improvement throughout the study period (Lee et 

al., 2014). 

   3. Comparative Efficacy 

   Comparative studies have demonstrated that minoxidil is effective in 

promoting eyebrow growth. Suwanchatchai et al. (2012) compared the efficacy of 3% 

minoxidil with bimatoprost 0.03% , showing that both treatments were effective, but 

minoxidil had a higher incidence of contact dermatitis (Suwanchatchai et al., 2012) . 

Minoxidil’s effectiveness in enhancing eyebrow growth is attributed to its ability to 

prolong the anagen (growth) phase of hair follicles, although the precise mechanism 

remains unclear (Otberg & Shapiro, 2012). 

  2.3.2.2 Bimatoprost 

  Bimatoprost, a synthetic prostaglandin F2 α analog, was initially developed 

for glaucoma treatment. It was later found to stimulate hair growth, leading to its 

approval for treating eyelash hypotrichosis. Bimatoprost works by increasing the 



19 

duration of the anagen phase and promoting the transition of hair follicles from the 

telogen (resting) phase to the anagen phase (Chanasumon et al., 2018). 

   1. 0.01% vs. 0.03% Bimatoprost 

   Suchonwanit et al. (2020) conducted a randomized, double-blind, split-

face comparative study to evaluate the efficacy of 0.01% versus 0.03% bimatoprost in 

treating eyebrow hypotrichosis. Thirty patients applied 0 . 0 1 %  bimatoprost on one 

eyebrow and 0 . 0 3 %  on the other for six months. Both concentrations significantly 

improved eyebrow density and diameter, but the 0.03% concentration showed slightly 

better results in terms of patient satisfaction and clinical improvement, although these 

differences were not statistically significant (Suchonwanit et al., 2020). 

   2. Clinical Studies 

   Several clinical studies have supported the use of 0.03% bimatoprost for 

eyebrow enhancement. Riahi and Cohen (2018)  reported a case where a 60-year-old 

woman achieved significant eyebrow regrowth after eight months of daily application 

of 0.03% bimatoprost, with no reported side effects (Riahi & Cohen, 2018). Similarly, 

Beer et al. (2013) found that bimatoprost 0.03% significantly increased eyebrow hair 

growth and density in a randomized, double-blind, vehicle-controlled study involving 

45 subjects (Beer et al., 2013). 

   3. Comparative Efficacy 

   Suwanchatchai et al. (2012) compared the efficacy of bimatoprost 

0.03% and minoxidil 2% in enhancing eyebrow growth. The study concluded that both 

treatments were effective, with no significant differences in the primary outcomes. 

However, bimatoprost was associated with fewer cases of contact dermatitis compared 

to minoxidil (Suwanchatchai et al., 2012). Bimatoprost's mechanism involves stimulating the 

prostamide receptor, leading to downstream effects that promote hair growth and 

pigmentation (Cohen, 2010). 

 2.3.3 Surgical Treatments 

  2.3.3.1 Hair Transplantation 

  Hair transplantation for eyebrows involves relocating hair follicles from a 

donor site (typically the scalp) to the eyebrow area. This procedure provides a 

permanent solution for eyebrow hypotrichosis and can produce natural-looking results 

(Epstein, 2013). 



20 

1. Procedure and Efficacy 

   Epstein (2013) described the technique of eyebrow transplantation, 

emphasizing the importance of precise angling and placement of hair follicles to mimic 

natural eyebrow hair growth. The procedure involves extracting individual hair follicles 

from the donor site and implanting them into the eyebrow area. Post-transplantation, 

the new eyebrow hairs grow naturally and can be groomed or trimmed as desired 

(Epstein, 2013). 

   2. Advantages and Disadvantages 

   While hair transplantation offers a permanent solution with natural 

results, it is a more invasive and expensive option compared to topical treatments. The 

procedure requires surgical expertise and can involve a lengthy recovery period. 

Potential complications include infection, scarring, and the need for follow-up 

procedures to achieve the desired density and shape (Epstein, 2013). 

  2.3.3.2 Micropigmentation 

  Micropigmentation, also known as cosmetic tattooing, involves implanting 

pigment into the skin to create the appearance of fuller eyebrows. This procedure can 

provide immediate aesthetic improvements and is often used as a complement to other 

treatments (Mumford et al., 2023). 

   1. Procedure and Efficacy 

   Micropigmentation is performed using a fine needle to deposit pigment 

into the dermal layer of the skin. The procedure can create a natural-looking eyebrow 

by mimicking the appearance of individual hairs. Micropigmentation can be a suitable 

option for individuals who are not candidates for hair transplantation or those looking 

for a less invasive solution (Mumford et al., 2023). 

   2. Advantages and Disadvantages 

   Micropigmentation offers the advantage of immediate results and can 

significantly improve the aesthetic appearance of thin or sparse eyebrows. However, 

the results are semi-permanent and may require touch-ups over time. Potential risks 

include allergic reactions to the pigment, infection, and dissatisfaction with the 

cosmetic outcome (Mumford et al., 2023). 
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2.4  Overview of Finasteride 

 2.4.1 Introduction 

 Finasteride is a 5α-reductase inhibitor that has been widely used in the treatment 

of androgenetic alopecia (AGA) and benign prostatic hyperplasia (BPH). By inhibiting 

the enzyme 5 α-reductase, finasteride decreases the conversion of testosterone to 

dihydrotestosterone (DHT), a potent androgen that contributes to hair follicle 

miniaturization and prostate enlargement. This literature review provides a 

comprehensive overview of finasteride, including its pharmacology, efficacy in treating 

hair loss, safety profile, and emerging applications. 

 2.4.2 Pharmacology of Finasteride 

 Finasteride is a synthetic 4-aza-3-oxosteroid compound that selectively inhibits 

the type II isoform of 5α-reductase, an enzyme that plays a critical role in the conversion 

of testosterone to DHT. The inhibition of this enzyme leads to a significant reduction 

in serum and scalp DHT levels, thereby mitigating the effects of DHT on hair follicles 

and the prostate gland. The bioavailability of finasteride ranges from 26% to 70%, and 

it has a terminal half-life of approximately 5  to 6  hours in men aged 1 8  to 6 0  years 

(Mysore & Shashikumar, 2016). The standard oral dose for treating AGA is 1 mg/day, 

which has been shown to significantly reduce DHT levels by approximately 6 0 % 

(Gupta et al., 2021). 

 2.4.3 Efficacy in Androgenetic Alopecia 

 Finasteride is one of the few FDA-approved treatments for male pattern 

baldness (androgenetic alopecia). Its efficacy in slowing hair loss and promoting hair 

regrowth has been extensively documented in clinical studies. According to a review 

by Gupta et al. (2021), finasteride 1  mg/day significantly increased total hair count 

compared to placebo after 24 weeks (mean difference = 12.4 hairs/cm², p < .05) and 48 

weeks (mean difference = 1 6 . 4  hairs/cm² , p < .0 5 ) .  This indicates that finasteride is 

effective in both the short and long term for treating hair loss in men with AGA (Gupta 

et al., 2021). 

 The efficacy of finasteride is particularly noted when treatment is initiated early 

in the course of hair loss. Younger men with higher levels of serum DHT responded 
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better to finasteride treatment, demonstrating more significant improvements in hair 

density and coverage (Mysore & Shashikumar, 2016). Additionally, studies comparing 

finasteride with other treatments, such as minoxidil, have shown that finasteride can 

enhance the efficacy of hair regrowth when used in combination with other therapies 

(Gupta et al., 2021). 

 2.4.4 Safety and Adverse Effects 

 While finasteride is generally well-tolerated, its safety profile has been a topic 

of extensive research, particularly concerning its sexual side effects. The most 

commonly reported adverse effects include reduced libido, erectile dysfunction, and 

decreased ejaculate volume. These side effects are believed to be related to the drug's 

reduction of DHT, which is necessary for normal sexual function. Although most of 

these side effects are reversible upon discontinuation of the drug, there are reports of 

persistent sexual dysfunction, a condition referred to as post-finasteride syndrome 

(Gupta et al., 2021; Mysore & Shashikumar, 2016). 

 Despite these concerns, large-scale studies have indicated that the incidence of 

these adverse effects is relatively low and comparable to placebo. Kaufman et al. (1999) 

reported that sexual side effects occurred in less than 2 %  of men treated with 

finasteride, and the incidence decreased with continued use over time (Gupta et al., 

2021). However, the possibility of persistent side effects has led regulatory bodies like 

the FDA to mandate warnings on finasteride packaging (Gupta et al., 2021). 

 2.4.5 Emerging Applications and Research 

 Recent research has explored the use of finasteride in conditions beyond AGA 

and BPH. For example, finasteride has been investigated for its potential in treating 

female pattern hair loss (FPHL). However, the results have been mixed, with some 

studies showing limited efficacy, particularly in postmenopausal women. A meta-

analysis by Kim et al. 2021 evaluated the efficacy of finasteride in FPHL and found 

that while finasteride was associated with a high response rate, it did not significantly 

increase hair density (Kim et al., 2021). 

 Moreover, there is growing interest in topical formulations of finasteride, which 

aim to reduce systemic exposure while maintaining efficacy. Studies comparing topical 

finasteride with oral finasteride for AGA therapy have shown decreased systemic 

absorption (up to 15 times) of the topical form, suggesting a lower risk of systemic side 
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effects. However, further research is needed to identify the optimal drug-delivery 

vehicle, dose, frequency of application, and safety profile for topical finasteride (Gupta 

et al., 2021). 

 2.4.6 Mechanism of Action 

 The mechanism of action of finasteride involves the inhibition of the 5 α-

reductase enzyme, specifically the type II isoform, which is primarily responsible for 

the conversion of testosterone to DHT in the prostate and hair follicles. By reducing 

DHT levels, finasteride decreases the miniaturization of hair follicles, which is the 

hallmark of androgenetic alopecia. This action helps to prolong the anagen (growth) 

phase of the hair cycle, thereby increasing hair density and reducing hair loss (Gupta et 

al., 2021). 

 Studies have also explored the role of the type III isoform of 5 α-reductase, 

which is expressed in various tissues, including the prostate and scalp. However, the 

exact contribution of this isoform to hair loss and the therapeutic effects of finasteride 

remains less clear (Gupta et al., 2021). 

 2.4.7 Long-term Efficacy 

 The long-term efficacy of finasteride has been demonstrated in several studies, 

with sustained benefits observed over periods of up to 10 years. In a study involving 

523 Japanese men with androgenetic alopecia, finasteride 1  mg/day was found to 

maintain or increase hair density over a 10-year period, with a low incidence of adverse 

effects (Gupta et al., 2021). 

 In another long-term study, finasteride 1  mg/day was shown to significantly 

reduce the likelihood of further visible hair loss in men with AGA over a 5-year period. 

This study also highlighted the importance of early intervention, as men who started 

finasteride treatment at the early stages of hair loss experienced the greatest benefits 

(Gupta et al., 2021). 

 2.4.8 Comparison with Other Treatments 

 Finasteride has been compared with other 5 α-reductase inhibitors, such as 

dutasteride, which inhibits both type I and type II isoforms of the enzyme. Dutasteride 

has been found to be more effective than finasteride in increasing hair count and 

reducing hair loss in men with AGA. However, dutasteride is associated with a higher 
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incidence of adverse effects, particularly sexual dysfunction, which may limit its use 

(Gupta et al., 2021). 

 In addition to oral finasteride, other treatments for androgenetic alopecia 

include minoxidil, hair transplantation, and low-level laser therapy. While these 

treatments can be effective, finasteride remains a cornerstone of AGA management due 

to its ability to target the underlying hormonal cause of hair loss (Gupta et al., 2021). 

2.5  Topical Finasteride for Hair Loss 

 2.5.1 Introduction 

 Finasteride is a 5 α-reductase inhibitor widely known for its oral formulation, 

primarily used in the treatment of androgenetic alopecia (AGA) and benign prostatic 

hyperplasia (BPH). By inhibiting the conversion of testosterone to dihydrotestosterone 

(DHT), finasteride reduces DHT levels, thereby mitigating its effects on hair follicles. 

Recently, topical finasteride has emerged as a promising alternative to oral finasteride, 

aiming to provide similar efficacy with reduced systemic side effects. This review 

explores the pharmacology, efficacy, safety, and future prospects of topical finasteride 

based on current literature. 

 2.5.2 Pharmacology of Topical Finasteride 

 Topical finasteride is designed to inhibit 5α-reductase locally at the hair follicle 

level, thereby decreasing DHT production in the scalp with minimal systemic 

absorption. Studies have shown that the plasma concentration of finasteride after topical 

application is significantly lower compared to oral administration, thereby reducing the 

risk of systemic side effects. For instance, a study reported that the serum concentration 

of finasteride was 10 times lower after the application of a combined 5% minoxidil and 

0.1% finasteride lipid solution twice daily for 14 days compared to oral finasteride at a 

similar dosage (Suchonwanit et al., 2022). 

 Pharmacokinetic studies have demonstrated that the reduction in scalp DHT 

levels with topical finasteride is comparable to oral finasteride. A study with a 0 .25% 

topical solution applied twice daily resulted in a 4 7 %  reduction in scalp DHT levels, 

compared to a 51%  reduction with oral finasteride 1  mg daily (Caserini et al., 2014). 
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The suppression of serum DHT levels, however, was less pronounced with topical 

finasteride, making it a preferable option for patients concerned about systemic side 

effects (Caserini et al., 2014). 

 The drug delivery system plays a crucial role in the efficacy of topical 

finasteride. Advanced formulations such as finasteride liposomal gel and polymeric 

nanoparticles have shown higher skin penetration at the application site with minimal 

systemic absorption, making them ideal for future topical finasteride therapies (Gupta 

& Talukder, 2022). 

 2.5.3 Efficacy of Topical Finasteride 

 Multiple clinical studies have demonstrated the efficacy of topical finasteride in 

treating AGA and female pattern hair loss (FPHL). Mazzarella et al. (1997) conducted 

a preliminary placebo-controlled trial in 52 patients, showing significant hair regrowth 

and a reduction in hair loss after 1 6  months of twice-daily application of a 0 . 0 05% 

finasteride solution (Mazzarella et al., 1 9 9 7 ) .  Another randomized controlled trial 

(RCT) comparing a 0.1% finasteride solution to a placebo in 20 men with moderate-to-

severe AGA found greater hair count increases in the finasteride group 

(Charuwichitratana et al., 2003). 

 Further evidence from a double-blind controlled trial by Hajheydari et al. (2009) 

involving 4 5  males with AGA demonstrated comparable efficacy between 1 % 

finasteride gel and 1  mg oral finasteride tablets over six months. Although patients 

taking oral tablets showed faster improvement, the therapeutic response was not 

statistically different between the two groups, indicating that topical finasteride can be 

as effective as its oral counterpart (Hajheydari et al., 2009). 

 The combination of topical finasteride with topical minoxidil has also been 

explored to enhance therapeutic efficacy. A study by Tanglertsampan (2012) compared 

3%  minoxidil lotion with a combination of 3%  minoxidil and 0.1%  finasteride lotion 

in 40 men with AGA. The combined treatment group showed significant improvements 

in hair counts and global photographic assessments compared to the minoxidil-only 

group (Tanglertsampan, 2012) . Recent studies further supported these findings, with the 

combination of 3%  minoxidil and 0.25%  finasteride (FMX) twice daily demonstrating 

superior efficacy in increasing hair density and diameter compared to minoxidil alone 

(Suchonwanit et al., 2018, 2022). 
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 2.5.4 Safety Profile of Topical Finasteride 

 One of the main advantages of topical finasteride over oral administration is the 

reduced risk of systemic side effects. Oral finasteride is associated with sexual 

dysfunction, including decreased libido, erectile dysfunction, and ejaculation disorders, 

which are thought to result from systemic DHT reduction. In contrast, topical 

finasteride exhibits a more favorable safety profile, with most side effects localized to 

the application site, such as scalp pruritus, burning sensation, irritation, contact 

dermatitis, and erythema (Gupta & Talukder, 2022). 

 A phase III randomized clinical trial comparing the safety of topical and oral 

finasteride found that 96.9% of treatment-emergent adverse events (TEAEs) were mild 

or moderate. The incidence of TEAEs was lower in the topical group compared to the 

oral group, with fewer patients discontinuing treatment due to adverse events (Piraccini 

et al., 2022) . Moreover, serum testosterone levels remained within normal physiological 

ranges throughout the treatment period, further highlighting the safety of topical 

finasteride (Piraccini et al., 2022). 

 2.5.5 Future Prospects and Considerations 

 Topical finasteride is emerging as a promising alternative to oral finasteride, 

especially for patients concerned about the systemic side effects of oral therapy. The 

development of advanced drug delivery systems that enhance skin penetration while 

minimizing systemic absorption is likely to improve the efficacy and safety of topical 

finasteride. Additionally, the combination of topical finasteride with other hair loss 

treatments, such as minoxidil, may offer synergistic effects, making it a valuable option 

in the management of AGA and FPHL. 

 However, further research is needed to establish the long-term efficacy and 

safety of topical finasteride. Studies exploring the optimal concentration, application 

frequency, and formulation of topical finasteride will be crucial in determining its role 

in hair loss treatment. As more clinical trials and real-world evidence become available, 

topical finasteride may become a standard treatment option alongside oral finasteride. 
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2.6 Rationale for Eyebrow Enhancement with Topical Finasteride: 

Potential Mechanism 

 Despite the classification of eyebrows as an androgen-insensitive area, there is 

a rationale for considering the use of topical finasteride in the treatment of eyebrow 

hypotrichosis. This rationale is based on several potential mechanisms that, although 

speculative, are supported by our understanding of hair biology and the pharmacodynamics 

of finasteride. 

 2.6.1 Presence of Androgen Receptors in Eyebrow Hair Follicles 

 Androgen Receptor Expression: Eyebrow hair follicles, like other hair follicles, 

contain androgen receptors in the dermal papilla. Even though the impact of androgens 

on eyebrow hair growth is less pronounced compared to androgen-sensitive areas like 

the scalp, the presence of these receptors suggests that androgens could still exert some 

influence over eyebrow hair growth. By inhibiting the local conversion of testosterone 

to dihydrotestosterone (DHT), topical finasteride could reduce any negative effects that 

DHT might have on eyebrow hair follicles, potentially promoting longer, thicker and 

denser eyebrows (Kaufman, 2002; Suchonwanit et al., 2022). 

 2.6.2 Inhibition of Subclinical Androgen Effects 

 Subclinical Androgen Sensitivity: While the eyebrows are not typically subject 

to the same androgen-driven miniaturization process as scalp hair in androgenetic 

alopecia, it is possible that subclinical androgen sensitivity still plays a role in eyebrow 

hair density and length. In some individuals, even low levels of DHT could subtly 

influence the eyebrow hair cycle, leading to shorter, thinner, less dense hairs. Topical 

finasteride could inhibit these subclinical effects, thereby enhancing eyebrow hair 

growth (Gupta & Talukder, 2022). 

 2.6.3 Enhancement of the Anagen Phase 

 Prolonging the Growth Phase: One of the key effects of finasteride on hair is its 

ability to prolong the anagen (growth) phase of the hair cycle. By applying topical 

finasteride to the eyebrows, it may be possible to extend the anagen phase of eyebrow 

hair follicles, resulting in longer and thicker eyebrows. This effect could be independent 
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of androgen sensitivity and instead related to finasteride's broader impact on hair 

follicle biology (Caserini et al., 2014; Gupta & Talukder, 2022). 

 2.6.4 Improving Local Follicular Environment 

 Anti-Inflammatory Effects: Finasteride may have anti-inflammatory properties 

that could improve the local follicular environment, even in androgen-insensitive areas. 

Inflammation can contribute to hair follicle miniaturization and hair loss. By reducing 

local inflammation, topical finasteride might help create a more favorable environment 

for hair growth, potentially enhancing the appearance of eyebrows (Suchonwanit et al., 

2022). 

 2.6.5 Synergistic Effects with Other Treatments 

 Combination Therapy Potential: 0.1%  Topical finasteride could be used in 

combination with other treatments known to promote hair growth, such as minoxidil. 

While finasteride reduces DHT levels, minoxidil can enhance blood flow and stimulate 

follicle activity. Together, these treatments might have a synergistic effect, improving 

the thickness and density of eyebrow hair (Suchonwanit et al., 2022; Tanglertsampan, 

2012). 

 2.6.6 Conclusion 

 The rationale for using 0.1%  topical finasteride for eyebrow enhancement, 

despite the eyebrows being traditionally considered an androgen-insensitive area, is 

grounded in the potential presence of androgen receptors in eyebrow hair follicles, the 

inhibition of subclinical androgen effects, and finasteride's ability to enhance the 

anagen phase and improve the local follicular environment. While these mechanisms 

are speculative and require further research, they provide a basis for exploring the use 

of topical finasteride in the treatment of eyebrow hypotrichosis, particularly when 

combined with other hair growth-promoting therapies. 
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CHAPTER 3 

RESEARCH METHODOLOGY  

3.1 Study Design 

 The research is a randomized controlled trial studying the efficacy of 0.1% 

topical finasteride spray solution for male eyebrow enhancement. The control group 

used a placebo. The study utilized a split-face design and was double-blind, with both 

patients and evaluating physicians unaware of treatment assignments. The study 

population included individuals 18-45 years old with grade one or two eyebrow 

hypotrichosis according to the GEBA scale. Participants were recruited from the 

dermatology clinic at Mae Fah Luang University Hospital, Bangkok. The study 

compared the treatment efficacy between the 0.1% finasteride solution group and the 

placebo group through global photographic assessments, average eyebrow hair 

diameter, average hair count, and patient satisfaction. Side effects were also monitored 

between the treatment and control groups. 

3.2 Population and Sample Determination  

 3.2.1 Study Population 

 Male population aged 18-45 years who attend the dermatology clinic at Mae 

Fah Luang University Hospital in Bangkok.  

 3.2.2 Sample Selection Criteria 

  3.2.2.1 Inclusion criteria 

   1. Patients who are receiving treatment at the dermatology clinic of Mae 

Fah Luang University Hospital, Bangkok.  

   2. Male patients aged 18-45 years. 

   3. Patients with eyebrow hypotrichosis at levels one or two according to 

the GEBA (Global Eyebrow Assessment) scale. 
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   4. Willing to participate in the research. 

  3.2.2.2 Exclusion criteria 

   1. Certain diseases or conditions may cause eyebrow hypotrichosis, such 

as severe or poorly controlled systemic diseases, alopecia areata, trichotillomania, 

frontal fibrosing alopecia, thyroid disease, hematologic malignancies, revieving 

chemotherapeutic agents, zinc deficiency, eye diseases, atopic dermatitis, seborrheic 

dermatitis, lupus erythematosus, scleroderma, leprosy, syphilis, fungal infections and a 

history of eye and periorbital surgery. 

   2. Conditions that may interfere with treatment outcomes, such as 

previous treatments for eyebrow hypotrichosis or hair loss within the past 6 months 

with Minoxidil, Finasteride, Bimatoprost, antiandrogen, light/laser treatment or 

eyebrow transplantation. 

   3. Contraindications for Topical Finasteride for example patients with 

known hypersensitivity or allergy to finasteride or any of its components, a history of 

infertility or difficulty fathering children, or a history of varicocele.  

 3.2.3 Discontinuation Criteria 

  3.2.3.1 Severe Adverse drug reactions (ADR) 

   1. Severe Local Skin Reactions:  

    1) Participants develop severe local skin irritation (LI) directly 

associated with the application of the topical finasteride solution, such as significant 

redness, swelling, burning sensations, dryness, numbness, or intense pain at the 

application site. 

    2) Symptoms of skin inflammation, blistering, or peeling that 

resemble a chemical burn or cause visible damage to the skin. 

   2. Systemic Adverse Reactions: 

    1) Participants exhibit systemic adverse reactions, including 

cardiovascular symptoms such as palpitations or chest pain. 

    2) Gastrointestinal symptoms, such as severe bloating or abdominal 

discomfort. 

    3) Neurological symptoms, such as severe headaches, dizziness, or 

any adverse reaction impacting daily life and significantly affecting quality of life. 
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   3. Erectile Dysfunction: 

   Participants report significant issues related to erectile dysfunction, 

assessed by the International Index of Erectile Function (IIEF-5) questionnaire, 

suggesting that finasteride is negatively affecting sexual health. 

   4. Safety Concerns: 

   Any adverse effect that, in the opinion of the investigator, poses a safety 

risk to the participant, requiring the discontinuation of treatment to avoid further harm. 

   5. Other Adverse Effects: 

   Any other significant adverse drug reaction (ADR) that is considered 

severe enough by the investigator to warrant discontinuation for the participant's safety 

and well-being. 

  In cases where any of the above discontinuation criteria are met, the 

investigator will stop the treatment immediately and offer appropriate medical care to 

ensure the safety of the participant 

  3.2.3.2 Voluntary Withdrawal: Participants may voluntarily withdraw from 

the study at any time without any penalty or loss of benefits. 

  3.2.3.3 Non-Compliance: Participants who fail to adhere to the study 

requirements or protocol, such as missing treatment applications or failing to provide 

accurate information, may be withdrawn if deemed necessary by the investigator. 

  3.2.3.4 Missed Appointments: Participants who miss at least two 

consecutive follow-up visits without valid reasons, or fail to meet the study’s 

appointment schedule, will be considered for discontinuation. 

  3.2.3.5 Use of External Products: If participants use other products or 

treatments that are not part of the study (e.g., other hair growth treatments or topical 

medications) and the investigator believes these could influence the study’s outcomes, 

they will be discontinued from participation. 

 These discontinuation criteria are established to ensure the safety of the 

participants and the integrity of the study results. If any of the criteria are met, the 

participant will be withdrawn from the study, and appropriate follow-up care will be 

provided. 
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 3.2.4 Early Termination of Study Criteria 

 Early termination of the study may occur if the research is deemed to be of no 

benefit or poses greater risks to the participants than initially anticipated. The decision 

will be made by the Principal Investigator and relevant regulatory bodies, such as the 

Ethics Committee. 

  3.2.4.1 Safety Risks to Participants 

  The study will be terminated early if participants experience serious adverse 

events (SAEs) or unexpected adverse drug reactions (ADRs) related to 0.1% Topical 

Finasteride Spray that could pose significant health risks. The conditions for early 

termination include: 

   1. Severe Local Adverse Effects: If more than 20% of participants 

develop severe localized side effects, such as severe dermatitis, burning sensation, 

numbness, or blistering. 

   2. Systemic Adverse Effects: If participants experience systemic side 

effects such as arrhythmia, chest pain, severe dizziness, or severe erectile dysfunction. 

   3. High Withdrawal Rate Due to Severe Adverse Effects: If more than 

20% of participants withdraw from the study due to severe adverse effects. 

  3.4.2.2 Regulatory Orders 

  The study will be terminated if new research findings indicate that the use 

of Topical Finasteride is unsafe or ineffective, leading the Ethics Committee to order 

the suspension of the study. 

 In the event of any of the above occurrences, the Principal Investigator must 

immediately report to the Ethics Committee, providing reasons and appropriate 

measures to ensure participant safety and maintain research integrity. 

 3.2.5 Sampling Techniques 

 The researcher will randomly select volunteers with thin eyebrows using Simple 

Random Sampling (Tossing a coin). Volunteers who the coin comes up head and meet 

the selection criteria and are willing to participate in this research project will be 

included. The volunteers must be patients receiving treatment at Mae Fah Luang 

University Hospital in Bangkok only. This research project will accept a total of 8 

volunteers. 
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 In case the number of volunteers exceeds the specified limit, the researcher will 

randomly screen the participants using a simple random sampling method, such as 

drawing lots, to select the required number of 8 volunteers. 

 3.2.6 Sample Size Calculations 

 Calculation of the sample size to estimate the sample size for the study on the 

efficacy of 0.1% topical finasteride spray solution for male eyebrow enhancement. 

Based on the research "2% Minoxidil Lotion for Eyebrow Enhancement: A 

Randomized, Double-Blind, Placebo-Controlled, Split-Face Comparative Study" by 

Lee et al. (2014), the researcher set the significance level (α) at 0.05, 𝑍𝛼/2 is the critical 

value for a two-tailed test under the standard normal curve, given a significance level 

(α) of 0.025, is 1.96 (𝑍0.05 = 1.96), The testing power (80%) (𝑍𝛽) is equal to 0.84. The 

variance (𝜎𝑑
2) is calculated as (3.15)² micrometers, based on the study by Lee et al. 

(2014). Additionally, the mean difference before and after treatment ( 𝜇𝑑 ) is 3.61 

micrometers, also referenced from the study by Lee et al. (2014). 

 Then, substitute these values to calculate the sample size according to the 

Sample Size Formula for comparing two dependent mean. 

 𝑛 =
(𝑍𝛼/2+𝑍𝛽)

2
𝜎𝑑

2

𝜇𝑑
2

 

 𝑛: The required sample size. 

 𝑍𝛼

2
 : The critical value of the standard normal distribution for a 95% confidence 

level, 𝑍𝛼

2
 is equal to 1.96 

 𝑍𝛽 : The testing power (80%) is equal to 0.84 

 𝜎𝑑
2  : Variance is equal to (3.15)² micrometers, where 3.15 represents the 

standard deviation (SD) value derived from the previous study by Lee et al. (2014). 

 𝜇𝑑 : mean difference before and after treatment is 3.61 micrometers, based on 

the study by Lee et al. (2014). 

 Where: 𝑍𝛼/2=1.96, 𝑍𝛽=0.84, 𝜎𝑑
2 =(3.15)2, 𝜇𝑑=3.61 

𝑛 =
(1.96 + 0.84)2(3.15)2

3.612
= 5.96929121 

 Based on the calculated value of n, a minimum sample size of 6 people is 

required  
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 The drop-out rate is set at 20%. Rounding up, the total comes to 8 subjects. 

Therefore, this study will require a total sample size of 8 subjects. 

3.3 Randomization and Double-blind Technique 

 In this study, randomization is performed to ensure an unbiased allocation of 

treatment between the two eyebrows for each participant. The randomization process 

involves dividing each eyebrow into two groups, Group A and Group B, using a simple 

coin flip method. This randomization technique ensures that each eyebrow has an equal 

chance of being assigned to either the 0.1% finasteride solution or the placebo group, 

minimizing any potential biases. 

 For each participant, one eyebrow will be randomly assigned to receive 0.1% 

topical finasteride solution (Group A) and the other eyebrow to receive a placebo 

(intervention solvent) (Group B). A coin is flipped for each participant's eyebrow: 

  1. Heads: the right eyebrow receives finasteride (Group A) and the left 

eyebrow receives placebo (Group B). 

  2. Tails: the left eyebrow receives finasteride (Group A) and the right 

eyebrow receives placebo (Group B). 

 To maintain the blinded nature of the study, both the 0.1% finasteride solution 

and the placebo are stored in identical opaque 15 ml bottle with a plastic spray nozzle, 

each containing the same volume of medication (15 ml). The bottle is white, and both 

solutions are clear, colorless, and odorless. These containers are labeled as A and B to 

prevent identification of the treatment by either the participants or the investigators. 

This ensures that neither party knows which treatment is being applied to each eyebrow, 

maintaining the integrity of the study and minimizing bias. 

 By employing the coin flip method for randomization and ensuring blinding, 

the study can fairly and effectively compare the efficacy and safety of 0.1% topical 

finasteride versus placebo for eyebrow enhancement. 
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3.4 Tools Used for Data Collection 

 Research Data Record Form (Appendix A) consists of 

Table 3.1 Data collection 

Data Data collection methods 

Personal History, Basic Information, 

Physical Examination Data 

1. Identification number 

2. Gender, Age 

3. Underlying disease/Drug allergy 

4. Eyebrow Hypotrichosis according 

to the GEBA Scale 

Questionnaire and physical examination by 

the research physician. 

Global photographs of both 

eyebrows before treatment and after 

treatment at 4, 8, and 12 weeks. 

1. Global Photographs taken with a VISIA 

facial skin analysis system (Canfield 

Scientific, NJ). 

2. Global photographs of both eyebrows 

assessed by the researcher using a 7-point 

scale: Significantly Worse (-3), Moderately 

Worse (-2), Minimally Worse (-1), No 

Change (0), Minimally Improved (+1), 

Moderately Improved (+2), Significantly 

Improved (+3). 

Average diameter and Average 

number of eyebrow hairs before 

treatment and after treatment at 4, 8 

and 12 weeks.  

Use a Folliscope (LeadM Corp, Seoul, South 

Korea) to measure the diameter and count 

the number of eyebrow hairs. 

Side effects after treatment at 4, 8 

and 12 weeks. 

General side effects questionnaire, such as 

skin irritation, skin burning, redness, itching, 

physical examination by the research 

physician, and the International Index of 

Erectile Function (IIEF-5) questionnaire. 
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Table 3.1 (continued) 

Data Data collection methods 

Patient satisfaction with the 

treatment. 

Patient satisfaction assessment form using a 

7-point scale, with patients evaluating based 

on photographs taken before and after the 

treatment at 12 weeks. 

3.5 Materials and Equipment  

 3.5.1 0.1% Topical Finasteride Spray Solution 

 This solution contains 0.1% finasteride, a 5-alpha-reductase inhibitor, designed 

for direct application to the eyebrows. The spray solution will be applied twice daily 

for a duration of 12 weeks as part of the treatment regimen.  

 Our drugs are produced and designed by licensed compounding company 

(Cosmina Co. Ltd.) with GMP certificate (Ref. No. 1-5-04-17-23-0072) and ISO 

9001:2015 and ISO 22716 certificate. Raw material are pharmaceutical grade. 

Concentration of active ingredients are standardized at 0.1% finasteride, equivalent to 

1 mg of finasteride per 1 ml solution (ethanol/Propylene glycol/water base). 

 The 0.1% finasteride spray solution is contained in an opaque 15 ml bottle with 

a plastic spray nozzle. The bottle is white, and the solution is clear, colorless, and 

odorless. The bottle labelled with “A”, dosing and side instructions, storage conditions, 

and caution statements. 

 3.5.2 Placebo (Intervention Solvent) 

 A placebo spray containing intervention solvent (ethanol/Propylene glycol/ 

water base) will be used as a control to compare against the 0.1% finasteride solution. 

The placebo is identical in appearance and packaging to the finasteride spray to 

maintain the double-blind nature of the study. 

 The placebo with intervention solvent is contained in an opaque 15 ml bottle 

with a plastic spray nozzle. The bottle is white, and the normal saline solution is clear, 

colorless, and odorless. The bottle labelled with “B”, dosing and side instructions, 

storage conditions, and caution statements. 
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 3.5.3 VISIA Imaging System (Canfield Scientific, NJ) 

 The VISIA device will be used for global photographic assessments of 

participants’ eyebrows. It captures standardized cpnsistent and reliable high-resolution 

images before, during, and after the treatment to track changes in eyebrow appearance 

and assess the efficacy of the treatment through a 7-point scale evaluation (Helga 

Henseler, 2022). 

 3.5.4 Folliscope (LeadM Corp, Seoul, South Korea) 

 The Folliscope is a commonly used tool in previous research for evaluating 

eyebrow hair count and diameter. It allows for precise measurements by capturing 

magnified images of the eyebrow area. In this study, the Folliscope will be used to 

measure the average diameter and count the number of eyebrow hairs before and after 

treatment, providing quantitative data to assess the efficacy of the finasteride solution.  

 3.5.5 Case Record Form (CRF) 

 The CRF will be used to document all participant data, including baseline 

information, follow-up results, and observations. It will serve as a comprehensive 

record of each participant’s progress throughout the study. 

 3.5.6 Side Effect and Patient Satisfaction Record Form 

 These forms will be used to record any side effects reported by participants, 

such as skin irritation or other adverse reactions, as well as patient satisfaction levels. 

Satisfaction will be evaluated at the end of the 12-week treatment period using a 7-point 

scale based on pre- and post-treatment photographs. 

3.6 Research Procedures 

 3.6.1 Select volunteers to participate in the research according to the 

inclusion/exclusion criteria specified above. Only volunteers who have passed the 

selection process will receive a volunteer identification number. 

 3.6.2 The researcher explains the research project details (objectives, research 

procedures, operational steps, potential side effects, and expected benefits) thoroughly 

to the participants and ensures their understanding before obtaining their consent 

through the informed consent form. 
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 3.6.3 The researcher will take a medical history, including any underlying 

disease, history of drug or chemical allergies of the volunteers and their family history 

as necessary, and conduct a basic physical examination including GEBA scale 

assessment. 

 3.6.4 The researcher will cleanse the participant's facial skin by wiping the 

entire face with a saline-moistened gauze pad for a total of two rounds. 

 3.6.5 The researcher collects data after obtaining consent from the volunteers 

with the following details: 

  3.6.5.1 Collect the patient's identification number and age information 

before starting the treatment. 

  3.6.5.2 Collect global photographs of both eyebrows using the VISIA device 

(Canfield Scientific, NJ) before starting the treatment. Evaluate using a 7-point scale: 

Significantly Worse (-3), Moderately Worse (-2), Minimally Worse (-1), No Change 

(0), Minimally Improved (+1), Moderately Improved (+2), Significantly Improved 

(+3). This assessment is conducted by two doctors who are unaware of the treatment 

details. For each image, the researcher will assign an image code, the date of treatment, 

and the volunteer's identification number to create baseline data. This information will 

be stored in a secure database. 

  3.6.5.3 Collect the average diameter data of eyebrow hairs before starting 

the treatment using the Folliscope device (LeadM Corp, Seoul, South Korea). Measure 

every eyebrow hair within a circle with a diameter of 0.5 centimeters. The measurement 

point is the middle of the eyebrow point intersected by the vertical line from the 

midpoint of the pupil. This is done by two doctors who are unaware of the treatment 

details.  

  3.6.5.4 Collect the number of eyebrow hairs before starting the treatment 

using the Folliscope device (LeadM Corp, Seoul, South Korea). Count every eyebrow 

hair within a circle with a diameter of 0.5 centimeters. The measurement point is the 

middle of the eyebrow point intersected by the vertical line from the midpoint of the 

pupil. This is done by two doctors who are unaware of the treatment details. Each doctor 

will count the eyebrow hairs twice on each side, resulting in a total of four counts per 

eyebrow. The average of these counts will be calculated and reported to ensure accuracy 

and consistency. 
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 3.6.6  Each eyebrow of the patients is randomly divided into two groups: Group 

A and Group B, using coin flip method (Heads: the right eyebrow receives finasteride 

(Group A) and the left eyebrow receives placebo (Group B)/Tails: the left eyebrow 

receives finasteride (Group A) and the right eyebrow receives placebo (Group B)). 

Then, spray 0.1% finasteride solution apply twice daily in the morning and evening on 

the dry eyebrow after shower, one spray on the middle of eyebrow for Group A, and 

spray saline solution twice daily in the morning and evening on the dry eyebrow after 

shower, one spray on the middle of eyebrow for Group B. Both medications are placed 

in identical opaque containers with the same amount of medication, labeled as A and 

B. 

 3.6.7 The researcher will demonstrate and explain in detail how to apply the 

finasteride solution and placebo to the volunteers.  

 Instructions for Application:  

  1. Before starting the treatment, the participants have to perform an allergy 

test for finasteride using the Repeated Open Application Test (ROAT) to assess contact 

sensitivity. The test involves applying the solution intended for the right eyebrow to the 

inner right forearm and the solution for the left eyebrow to the inner left forearm. 

Participants will spray one spray onto the designated forearm areas twice daily 

(morning and evening) for 7 consecutive days, while observing for any abnormal 

reactions such as redness, swelling, or itching. If no abnormal reactions occur, it 

indicates no allergic response to the medication, and the treatment can be safely applied 

to the eyebrows. However, if any adverse reactions occur, participants must 

immediately discontinue use and contact the research team, the researcher will carefully 

assess the symptoms and clinical signs and evaluate allergic reactions according to the 

Cosmetic, Toiletry, and Fragrance Association scoring system (CTFA scoring criteria). 

If the rash corresponds to CTFA grade 2 or higher, the participant will be withdrawn 

from the study. 

  Grade 0: No signs of irritation 

  Grade 1: Slight erythema, either spotty or diffuse 

  Grade 2: Moderate uniform erythema across the area 

  Grade 3: Intense erythema with edema 

  Grade 4: Intense erythema with edema and vesicles on the skin 
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  Participants meeting this threshold will be excluded from the study and 

provided with appropriate medical care until full recovery. All allergic reactions will 

be documented and reported. 

  2. Spray with each type of medication as indicated on the bottle, without 

switching medications between sides. 

  3. Spray once on each side, twice a day (morning and evening), on dry 

eyebrows after shower, targeting the center of the eyebrow. 

  4. While spraying, keep the treated eye closed to prevent the solution from 

getting into the eye and use a hand to shield other eyebrow. 

  5. After spraying, use a finger to rub the solution evenly over the eyebrow 

area, avoiding spreading the solution beyond the eyebrow. 

  6. Allow each treatment to fully dry before proceeding to the next step to 

minimize any cross-contamination. 

  7. Wash your hands with water before applying the other medication to the 

opposite eyebrow. 

  8.  To prevent contamination between the two sides: 

   1) Apply the medication to one eyebrow first, either A or B. 

   2) Wipe areas outside the eyebrows with a new dry paper sheet. 

   3) After applying to the first side, thoroughly wash your hands with 

water before applying the other medication to the opposite eyebrow. 

   4) Use a hand to cover the untreated eyebrow while spraying the first 

treatment to ensure no accidental spray reaches the opposite side. 

  9. Once both sides are treated, wash your hands again and clean any areas 

of the face that are not the eyebrows. 

 3.6.8 The researcher provides the following post-treatment instruction for 

volunteers during the study: 

  1. Volunteers may wear makeup but should not apply any to their eyebrows. 

  2. They can use facial moisturizer as usual but should avoid the eyebrow 

area. 

  3. Avoid direct and intense sunlight; if extended sun exposure is necessary, 

use an umbrella or wear a hat. 
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  4. Volunteers must bring both medication bottles to every follow-up 

appointment to check if they have used the products as instructed by the researcher. 

  5. Follow the researcher’s instructions strictly. 

 3.6.9 Schedule follow-up appointments to assess treatment results as specified 

in points 4 and 5.2-5.4 every 4, 8 and 12 weeks after treatment. 

 3.6.10 Monitor and record side effects every 4, 8 and 12 weeks after treatment 

by taking a medical history and conducting physical examinations for symptoms such 

as skin irritation, skin burning, redness, itching, and erectile dysfunction using the 

International Index of Erectile Function (IIEF-5) questionnaire. 

 3.6.11 Assess the satisfaction of the participants in week 12 by providing them 

with their global photographs taken before the treatment and at week 12. Then, have 

the participants evaluate their satisfaction based on the photographs using a 7-point 

scale: Significantly Worse (-3), Moderately Worse (-2), Minimally Worse (-1), No 

Change (0), Minimally Improved (+1), Moderately Improved (+2), Significantly 

Improved (+3) 

 3.6.12 The researcher collects data related to the research project using codes 

without revealing names or surnames and restricts access to the data to protect the 

privacy of the volunteers.   

 3.6.13 After the treatment is completed, the researcher will collect all research 

products. Participants will receive 2% minoxidil eyebrow growth solution to treat 

eyebrow thinning. If the study results show good efficacy, the solution will be applied 

only to the eyebrow that received the placebo. If the study results show no efficacy, the 

solution will be applied to both eyebrows. 

Table 3.2 Research procedure 

Research Procedure Wk 0 Wk 4 Wk 8 Wk 12 

Select volunteers to participate in the research x    

Take a medical history, Physical examination x    

Explains the research project details x    

Collect the patient's identification no. and age 

information 

x    

Collect global photographs of both eyebrows x x x x 
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Table 3.2 (continued) 

Research Procedure Wk 0 Wk 4 Wk 8 Wk 12 

Collect the average diameter data of eyebrow 

hairs 

x x x x 

Collect the number of eyebrow hairs x x x x 

Monitor and record side effects  x x x 

Assess the satisfaction of the participants    x 

3.7 Data Analysis and Statistics 

 3.7.1 Categorical data include global photographic assessment score, and the 

side effects are reported using the frequency and percent. 

 3.7.2 Continuous data include age, eyebrow diameter and number of eyebrow. 

Data with a normal distribution are reported using the mean and standard deviation 

(SD). 

 3.7.3 The comparison of mean changes in global photographic scores of both 

eyebrows between the two groups is calculated using the Repeated measure ANOVA 

test. 

 3.7.4 The comparison of the average diameter and average number of eyebrow 

hairs before and after treatment for each type of medication is tested using the Repeated 

measure ANOVA test. 

 3.7.5 The mean changes in diameter and number of eyebrow from baseline in 

the 0.1% finasteride solution group and the placebo group are compared using the 

Repeated measure ANOVA test. 

 3.7.6 The satisfaction of participants between the two groups is compared using 

the McNemar test.  

 3.7.7 The side effects of the treatment are recorded as incidence rates for each 

group separately, and significant differences between the groups are analyzed using the 

McNemar test. 

 3.7.8 A P-value of less than 0.05 is considered to indicate a statistically 

significant difference.   
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CHAPTER 4 

RESEARCH RESULTS 

4.1 Demographic Data of the Participants 

 A total of 8 male participants diagnosed with eyebrow hypotrichosis were 

enrolled and completed the 12-week study. The mean age of participants was 37.9 ± 

2.5 years. Based on the Global Eyebrow Assessment (GEBA) scale, 3 participants 

(37.5%) presented with Grade 1 hypotrichosis, while 5 participants (62.5%) were 

classified as Grade 2. Most participants (7 participants, 87.5%) reported no underlying 

medical conditions, while one participant (12.5%) reported a history of hypertension. 

None had a history of drug or chemical allergies. Treatment allocation using the coin-

flip method resulted in an even distribution, with 50% of participants receiving the 

finasteride spray on the right eyebrow and 50% on the left. This balance was maintained 

for placebo application as well. 

Table 4.1 Demographic data 

 n=8 

Male 8 

Age (years) 37.9 ± 2.5 (min=33, max=41) 

GEBA (1-4)  

1 3 

2 5 

Underlying disease   

No 7 

Yes 1 

Drug/chemical allergy   

No 8 

Side: Right   

A (finasteride) 4 
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Table 4.1 (continued) 

 n=8 

B (placebo) 4 

Side: Left   

A (finasteride) 4 

B (placebo) 4 

4.2 Primary Outcome: Global Photographic Assessment 

 Global photographic assessments were conducted at baseline and weeks 4, 8, 

and 12 using standardized VISIA imaging and evaluated by two blinded dermatologists. 

Each eyebrow (finasteride-treated and placebo-treated) was assessed using the 7-point 

Global Photographic Score, with the following grading criteria: +3 = Significantly 

Improved, +2 = Moderately Improved, +1 = Minimally Improved, 0 = No Change, −1 

= Minimally Worse, −2 = Moderately Worse, and −3 = Significantly Worse. 

 At baseline, both groups had a mean score of 0. By week 4, the finasteride-

treated group began to show visible but mild improvement, with a mean photographic 

score of 1.25 ± 0.46. The majority of participants (6 participants, 75%) in this group 

were rated as “minimally improved (+1),” and 2 participants (25%) were rated as 

“moderately improved (+2).” In contrast, the placebo-treated group had a mean score 

of 0.25 ± 0.46, with most participants (6 participants, 75%) showing no change and 

only 2 participants (25%) rated as “minimally improved (+1).” The difference between 

the groups at this time point was statistically significant (P = 0.008). 

 By week 8, the finasteride group demonstrated further improvement in the 

eyebrow Global Photographic Score, with the mean score increasing to 2.00 ± 0.76. 

Assessors rated 2 participants (25%) of the finasteride-treated eyebrows as “minimally 

improved (+1),” 4 participants (50%) as “moderately improved (+2),” and 2 

participants (25%) as “significantly improved (+3).” Meanwhile, the placebo group had 

a mean score of 0.75 ± 0.71, with 4 participants (50%) showing “minimally improved 

(+1),” 1 participant (12.5%) showing “moderately improved (+2),” and 3 participants 

(37.5%) still rated as “no change (0).” The difference in photographic scores between 
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groups remained statistically significant at this time point (P = 0.002). At week 12, the 

aesthetic difference between groups was maintained. The finasteride-treated group 

continued to show a mean score of 2.00 ± 0.76, with all 8 participants (100%) showing 

some level of improvement—2 participants (25%) rated as “mildly improved,” 4 

participants (50%) as “moderately improved,” and 2 participants (25%) as 

“significantly improved.” In comparison, the placebo-treated group had a mean score 

of 0.75 ± 0.71, with 6 participants (75%) rated as improved (4 participants (50%) mild, 

2 participants (25%) moderate) and 2 participants (25%) still rated as “no change.” The 

difference between groups at week 12 remained statistically significant (P = 0.002). 

 Within-group comparisons demonstrated a statistically significant improvement 

in Global Photographic Scores from baseline to week 12 in both treatment groups. In 

the finasteride-treated side, repeated-measures ANOVA revealed a significant increase 

over time (P = 0.006), with pairwise comparison showing a highly significant difference 

between baseline and week 12 (P < 0.001). Similarly, the placebo-treated side also 

showed a statistically significant change across time points (P = 0.033), with a smaller 

but significant difference observed between baseline and week 12 (P = 0.020). 

 Post hoc analysis demonstrated that the finasteride-treated eyebrows showed a 

significant improvement in global photographic scores from baseline to week 4 (P < 

0.001), with further enhancement observed between weeks 4 and 8 (P = 0.020). The 

improvement then plateaued and was maintained through week 12 (P = 0.999 between 

weeks 8 and 12). In contrast, the placebo-treated eyebrows showed no significant 

change from baseline to week 4 (P = 0.171), followed by mild but significant 

improvements between baseline and weeks 8 and 12 (P = 0.020 for both), with modest 

progression between weeks 4 and 8 (P = 0.033) and stability thereafter (P = 0.999 

between weeks 8 and 12). 

Table 4.2 Comparison global photographic scores of both eyebrows 

Week 
Finasteride spray (n=8) Placebo (n=8) 

P-value 
Mean ± SD Mean ± SD 

0 0 ± 0 0 ± 0 NA 

4 1.25 ± 0.46 0.25 ± 0.46 0.008 

8 2 ± 0.76 0.75 ± 0.71 0.002 
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Table 4.2 (continued) 

Week 
Finasteride spray (n=8) Placebo (n=8) 

P-value 
Mean ± SD Mean ± SD 

12 2 ± 0.76 0.75 ± 0.71 0.002 

P-value for compare photographic scores among week within treatment group 

Repeated ANOVA 0.006 0.033   

P-value compare within group 

0 vs 4 <0.001 0.171   

0 vs 8 <0.001 0.020   

0 vs 12 <0.001 0.020   

4 vs 8 0.020 0.033   

4 vs 12 0.020 0.033   

8 vs 12 0.999 0.999   

Note P-value was evaluated by Repeated measure ANOVA test 

Table 4.3 Comparison global photographic scores of both eyebrows 
 

Finasteride spray Placebo 

(n=8) (n=8) 

Week 4   

- Not improved 0 6 

- Mild improved 6 2 

- Moderate improved 2 0 

- Very improved 0 0 

Week 8   

- Not improved 0 3 

- Mild improved 2 4 

- Moderate improved 4 1 

- Very improved 2 0 

Week 12   

- Not improved 0 3 

- Mild improved 2 4 
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Table 4.3 (continued) 
 

Finasteride spray Placebo 

(n=8) (n=8) 

- Moderate improved 4 1 

- Very improved 2 0 

Table 4.4 Pictures comparing eyebrows treated with finasteride and placebo at 

baseline and week 12 

Treatment Week 0 Week 12 

Finasteride 

  

Placebo 

 

 

  

4.3 Secondary Outcome 

 4.3.1 Change in Average Eyebrow Hair Count 

 At baseline, the mean eyebrow hair count was 43.9 ± 8.2 hairs on the finasteride-

treated side and 49.4 ± 7.0 hairs on the placebo-treated side. The placebo side had a 

significantly higher count than the finasteride side at baseline (P = 0.037). 

 By week 4, the mean hair count increased to 56.0 ± 9.2 hairs on the finasteride 

side and to 52.4 ± 15.3 hairs on the placebo side. This represented a mean increase of 

+12.1 ± 10.3 hairs for the finasteride side and +3.0 ± 10.6 hairs for the placebo side. 
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Although the finasteride group showed a larger increase, the difference between groups 

at week 4 was not statistically significant (P = 0.144). 

 At week 8, the finasteride-treated side continued to show progressive 

improvement, with a mean hair count of 65.1 ± 9.8 hairs (mean change from baseline 

+21.3 ± 9.3 hairs). The placebo-treated side reached 57.1 ± 10.2 hairs (mean change 

+7.8 ± 7.3 hairs). The difference in change from baseline between the two groups was 

statistically significant at this time point (P = 0.036). 

 By the end of the 12-week study period, the finasteride-treated side reached a 

mean count of 68.6 ± 10.8 hairs, representing a mean increase of +24.8 ± 10.6 hairs 

from baseline. In contrast, the placebo side had a mean count of 54.3 ± 13.2 hairs, with 

a mean increase of only +4.8 ± 10.7 hairs. The difference in improvement between 

groups was statistically significant at this final assessment (P = 0.008). 

 Within-group analysis of eyebrow hair count revealed a statistically significant 

increase over time in the finasteride-treated side. Repeated measures ANOVA showed 

a highly significant change in hair count across time points (P < 0.001), with pairwise 

comparison confirming a significant difference between baseline and week 12 (P < 

0.001). In contrast, the placebo-treated side did not show a statistically significant 

change over time (P = 0.109). 

Table 4.5 Comparison of hair count between finasteride and placebo 

Week 
Finasteride spray (n=8) Placebo (n=8) 

P-value 
Mean ± SD Mean ± SD 

0 43.9 ± 8.2 49.4 ± 7.0 0.037 

4 56.0 ± 9.2 52.4 ± 15.3 0.575 

8 65.1 ± 9.8 57.1 ± 10.2 0.214 

12 68.6 ± 10.8 54.3 ± 13.2 0.030 

P-value for compare hair count among week within treatment group 

Repeated ANOVA <0.001 0.109   

Note P-value was evaluated by Repeated measure ANOVA test 
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Table 4.6 Comparison of change in hair count from baseline between finasteride and 

placebo 

Week 
Finasteride spray (n=8) Placebo (n=8) 

P-value 
Mean ± SD Mean ± SD 

4 12.1 ± 10.3 3 ± 10.6 0.144 

8 21.3 ± 9.3 7.8 ± 7.3 0.036 

12 24.8 ± 10.6 4.8 ± 10.7 0.008 

Note P-value was evaluated by Repeated measure ANOVA test 

 4.3.2 Change in Average Eyebrow Hair Diameter 

 At baseline, the mean (± SD) eyebrow hair diameter was 0.09 ± 0.02 mm on the 

finasteride-treated side and 0.08 ± 0.02 mm on the placebo-treated side. The difference 

between groups at baseline was not statistically significant (P = 0.070), indicating 

comparable starting values. 

 By week 4, the average diameter on the finasteride-treated side remained at 0.09 

± 0.01 mm, showing minimal change from baseline. The placebo-treated side 

maintained a mean of 0.08 ± 0.02 mm. Despite the small numerical difference, the 

between-group comparison reached statistical significance (P = 0.016). 

 At week 8, the mean diameter on the finasteride side was 0.09 ± 0.01 mm, while 

the placebo side remained at 0.08 ± 0.01 mm. Again, the difference between groups 

was statistically significant (P = 0.038), though the absolute change within each group 

from baseline was minimal. 

 By week 12, the finasteride-treated side maintained a stable mean diameter of 

0.09 ± 0.01 mm, while the placebo-treated side also remained unchanged at 0.08 ± 0.01 

mm. The difference between the two sides at this time point was statistically significant 

(P = 0.031). 

 Despite statistically significant differences between groups at weeks 4, 8, and 

12, there was no statistically significant change in hair diameter from baseline for either 

group, nor was there a significant difference in the change from baseline between the 

finasteride and placebo groups at any time point (P-values > 0.8). For instance, at Week 
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12, the change for finasteride was -0.003 ± 0.023 and for placebo was -0.002 ± 0.01 

(P=0.978).   

 Within-group analysis of average eyebrow hair diameter showed no statistically 

significant change over time in either treatment group. For the finasteride-treated side, 

repeated measures ANOVA indicated no significant difference across time points (P = 

0.992), and the pairwise comparison between baseline and week 12 also showed no 

significant change (P = 0.740). Similarly, the placebo-treated side demonstrated no 

significant changes over time (P = 0.858), with no meaningful difference observed 

between baseline and week 12 (P = 0.558). 

Table 4.7 Comparison of the hair diameter between finasteride and placebo 

Week 
Finasteride spray (n=8) Placebo (n=8) 

P-value 
Mean ± SD Mean ± SD 

0 0.09 ± 0.02 mm 0.08± 0.02 mm 0.070 

4 0.09 ± 0.01 mm 0.08 ± 0.02 mm 0.016 

8 0.09 ± 0.01 mm 0.08 ± 0.01 mm 0.038 

12 0.09 ± 0.01 mm 0.08 ± 0.01 mm 0.031 

P-value for compare average hair diameter among week within treatment group 

Repeated ANOVA 0.992 0.858   

Note P-value was evaluated by Repeated measure ANOVA test 

 4.3.3 Patient Satisfaction 

 In the finasteride-treated group, all eight participants (100%) reported some 

level of improvement, with three participants (37.5%) rating the result as minimally 

improved, two participants (25.0%) as moderately improved, and three participants 

(37.5%) as significantly improved. No participants reported “no change” in the 

finasteride group. In contrast, in the placebo-treated group, six participants (75.0%) 

reported some degree of improvement, including four (50.0%) with minimally 

improved and two (25.0%) with moderately improved, while two participants (25.0%) 

rated the placebo side as showing no change at all. 

 To allow for statistical comparison of treatment satisfaction, Satisfaction scores 

were dichotomized into two categories: “improved” (score ≥ +1) and “not improved” 
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(score = 0). Based on this classification, all (100%) of participants rated the finasteride-

treated eyebrow as improved, compared to 6 participants (75%) for the placebo-treated 

side. The difference in satisfaction proportions between the two treatments was 

analyzed using McNemar’s test. Although there was a clear trend favoring the 

finasteride group, the difference did not reach statistical significance (P = 0.157).  

Table 4.8 Comparison of the satisfaction of participants   

Week Finasteride spray (n=8) Placebo(n=8) P-value 

satisfaction of participants     0.157 

- Not improved 0 2  

- Improved 8 6  

Note P-value from McNemar's test 

 4.3.4 Side Effects 

 The side effects remained consistently low and comparable between the 

finasteride and placebo groups throughout the 12-week study period. At week 4, no 

adverse effects were reported in the finasteride group, while 1 participant (12.5%) in 

the placebo group experienced mild pruritus. 

 By weeks 8 and 12, 1 participant (12.5%) in each group reported mild pruritus. 

These side effects were transient, localized, and did not require medical intervention. 

No participants withdrew from the study due to adverse events, and no serious or 

systemic side effects such as erectile dysfunction or allergic reactions were observed in 

any participant. 

 There were no statistically significant differences in the incidence of adverse 

effects between the two groups at any time point, with P-values ranging from 0.317 to 

0.999. 

Table 4.9 Side effects 

Week 
finasteride placebo 

P-value 
(n=8) (n=8) 

Week 4 
  

0.317 

- Yes 0 1 
 

- No 8 7 
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Table 4.9 (continued) 

Week 
finasteride placebo 

P-value 
(n=8) (n=8) 

Week 8 
  

0.999 

- Yes 1 1 
 

- No 7 7 
 

Week 12 
  

0.999 

- Yes 1 1 
 

- No 7 7 
 

Note P-value was evaluated by McNemar's test 
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CHAPTER 5 

CONCLUSION AND DISCUSSION 

5.1 Conclusion 

This study aimed to evaluate the efficacy and safety of 0.1% topical finasteride 

spray solution in promoting eyebrow enhancement among male participants with 

eyebrow hypotrichosis. The findings demonstrated that the finasteride-treated 

eyebrows significantly outperformed the placebo-treated side in terms of global 

photographic improvement and hair count over the 12-week treatment period. 

Finasteride showed consistent and statistically significant superiority in global 

photographic assessment, with higher average scores and greater proportions of visible 

improvement starting from week 4 and persisting through weeks 8 and 12. Hair count 

increased more substantially on the finasteride-treated side, particularly at weeks 12, 

with statistically significant differences compared to placebo. Although eyebrow hair 

diameter did not significantly change within groups over time, between-group 

differences remained statistically significant at multiple time points. Patient satisfaction 

also trended in favor of finasteride, with all participants reporting improvement, though 

the difference was not statistically significant. The treatment was well tolerated, with 

no serious or systemic side effects observed, supporting the potential of 0.1% topical 

finasteride as another therapeutic option for male eyebrow hypotrichosis. 

5.2 Discussion 

 This study was based on the recognition that eyebrow hypotrichosis, though 

often overlooked, can have both aesthetic and psychological consequences. There is 

currently a lack of standardized, evidence-based treatments specifically aimed at 

promoting eyebrow hair growth. Finasteride, a 5-alpha-reductase inhibitor, has been 

widely used for androgenetic alopecia due to its ability to reduce dihydrotestosterone 
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(DHT), a key factor in follicular miniaturization. However, its topical application for 

eyebrow enhancement remains underexplored. To address this gap, the research 

employed a randomized, double-blind, placebo-controlled, split-face design to evaluate 

the efficacy and safety of 0.1% topical finasteride spray solution for male eyebrow 

enhancement. A comprehensive set of outcome measures was used to capture both 

clinical efficacy and safety. Global photographic assessment, conducted by blinded 

dermatologists using a standardized Global photographic score at baseline, weeks 4, 8, 

and 12, served as the primary outcome. Secondary outcomes included quantitative 

eyebrow hair count and average eyebrow hair diameter, assessed using Folliscope 

imaging to detect subtle changes in follicular activity and hair structure. Patient 

satisfaction was evaluated at week 12 by self-assessment using the same global 

photographic score to reflect perceived improvement. Adverse events were monitored 

throughout the study period to assess safety and tolerability. 

 The results of this split-face, randomized, double-blind, placebo-controlled 

study support the efficacy of 0.1% topical finasteride spray solution in enhancing 

eyebrow growth in males. The global photographic assessment showed early and 

sustained improvement on the finasteride-treated side beginning as early as week 4. 

While finasteride is well-established in treating scalp androgenetic alopecia, its off-

label use for eyebrow enhancement remains underexplored. This study provides 

important clinical evidence supporting such application.  

 Although eyebrow follicles have been traditionally considered relatively 

insensitive to androgens, the clinical response observed in this study suggests that local 

DHT suppression through topical finasteride may still influence follicular behavior. 

This indicates that androgen insensitivity in eyebrow hair may be partial rather than 

absolute, with certain follicles remaining responsive under specific conditions. Factors 

such as individual variability in 5α-reductase may contribute to this responsiveness. 

These findings challenge conventional assumptions and may support the therapeutic 

potential of targeted antiandrogen therapy for eyebrow enhancement in selected 

populations. 

 The discrepancy between the increase in hair count and the lack of significant 

change in hair diameter may be attributed to the different timeframes required for these 

outcomes to manifest. The inhibition of dihydrotestosterone (DHT) by topical 
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finasteride may promote the emergence of new hairs by reactivating dormant follicles 

and prolonging the anagen phase. However, changes in hair shaft diameter likely 

require a longer duration of treatment to become clinically or statistically apparent. Hair 

thickening involves gradual structural remodeling within the follicle, a process that may 

lag behind follicular activation. Therefore, while the current study demonstrates that 

DHT suppression can lead to new hair growth within a 12-week period, the follow-up 

duration may have been insufficient to observe measurable changes in hair caliber. 

Longer-term studies are warranted to determine whether continued treatment would 

yield significant improvements in hair diameter. 

 Although patient satisfaction showed a clear trend favoring the finasteride-

treated side, the difference did not reach statistical significance. This should be 

interpreted with caution, as it does not necessarily indicate the absence of a true 

treatment effect. Rather, the lack of significance may reflect limitations in statistical 

power due to the small sample size. In studies with limited participants, even clinically 

meaningful differences may fail to meet significance thresholds due to insufficient 

variability. Nonetheless, the consistent satisfaction responses favoring finasteride, 

along with parallel improvements in objective outcomes such as hair count and 

photographic assessment, suggest a potentially meaningful clinical benefit. While not 

statistically conclusive, these findings support the real-world value of topical 

finasteride and highlight the need for further investigation in larger, adequately 

powered trials. 

 The overall safety profile of topical finasteride observed in this study reinforces 

its potential as a well-tolerated option for localized hair enhancement. The minimal 

incidence of side effects, and particularly the absence of systemic adverse reactions, is 

consistent with the theoretical advantage of topical over oral formulations—namely, 

reduced systemic absorption and lower risk of hormonally mediated side effects. This 

aligns with findings from previous pharmacokinetic studies and supports the rationale 

for using localized finasteride in areas such as the eyebrows, where cosmetic 

enhancement is desired but systemic exposure should be minimized. The favorable 

tolerability may also enhance patient compliance, an important factor in long-term 

cosmetic treatments. These observations highlight the promise of topical finasteride as 

both a safe and practical option for broader clinical use. 
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 Overall, the study reinforces the potential of topical finasteride as a safe and 

effective modality for male patients with eyebrow hypotrichosis, especially those 

seeking non-invasive treatment options. 

5.3 Limitations 

 Despite the encouraging results, several limitations must be acknowledged. 

First, the study was conducted exclusively in male participants, limiting the ability to 

extrapolate findings to female patients or to individuals with differing etiologies of 

eyebrow hypotrichosis. Second, although efforts were made to standardize image 

acquisition and evaluation, photographic assessment remains inherently subjective, and 

minor variations in lighting, camera distance, or angulation could influence the 

perceived density and quality of eyebrow hairs. Third, potential measurement bias may 

exist in determining hair diameter, as the small, curved nature of eyebrow hairs poses 

challenges for precise calibration and alignment under the Folliscope. Similarly, hair 

count analysis could be influenced by hair density, fine caliber, and glare from lighting, 

which might obscure newly growing or vellus hairs. These technical constraints 

highlight the need for more refined imaging protocols or automated analysis tools in 

future studies. 

5.4 Suggestions 

 Future research should include larger and more diverse study populations, 

incorporating both male and postmenopausal female participants, to enhance the 

validity and generalizability of findings. Extended follow-up periods of 6 to 12 months 

are recommended to evaluate the durability of clinical efficacy and to monitor for any 

delayed adverse effects. The integration of histological assessments or high-resolution 

dermoscopic imaging could offer more detailed insights into the underlying 

mechanisms of follicular stimulation. Furthermore, formulation strategies warrant 

further investigation; advanced delivery systems may improve follicular penetration 

and enhance localized drug activity while minimizing systemic exposure. Comparative 
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studies examining different application methods, such as spray versus drop 

formulations, are also needed to determine the most effective and user-friendly mode 

of administration. Finally, dose-ranging studies are essential to identify the optimal 

concentration of topical finasteride for eyebrow enhancement, ensuring a balance 

between clinical efficacy, safety, and patient adherence. 
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APPENDIX B 
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APPENDIX C 

FIGURES 

 

Figure C1 Global photographic scores by treatment group 

 

Figure C2 Average of hair count by treatment group 
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APPENDIX D 

INFORMED CONSENT FORM 
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