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Abstract:

Alopecia is a condition characterized by hair loss, encompassing various types including alopecia areata,
androgenetic alopecia, and cicatricial alopecia. These types are associated with diverse causes such as
genetic factors, hormonal imbalances, and immune system dysfunction. However, knowledge regarding the
precise mechanisms leading to the development of alopecia and the most effective treatments tailored to its
various forms remains incomplete.This article explores the causes, types, and modern treatment approaches
for alopecia. The research reviews recent scientific advances in diagnostic and treatment methods for
alopecia, including both pharmacological and non-pharmacological interventions. Studies have shown that
treatments such as corticosteroids, immunotherapy, and hair transplantation can yield significant results, but
they are not always effective and have limitations depending on the patient’s individual characteristics.The
results highlight the need to develop personalized treatment approaches tailored to the type and causes of
alopecia. At the same time, it is important to conduct further research to delve deeper into the immunological
and genetic bases of alopecia. This scientific work provides the necessary scientific foundation to improve
treatment outcomes associated with alopecia and to develop effective treatment methods for patients.

Keywords: alopecia, causes, types, treatment, immunotherapy, hair transplantation, genetic factors.

Introduction

Literature Review

Alopecia, a disease characterized by hair loss and negatively affecting physical and mental well-
being, has various types. The analysis of this condition is based on numerous studies. Alopecia
areata is caused by immune system dysfunction and is characterized by attacking hair follicles. The
immunological basis of alopecia has been extensively studied in research. Hay and Hoog (2018)
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defined alopecia areata as an autoimmune response of the immune system?®. Moreover, it has been
suggested that immune attacks on hair follicles can interact with genetic and environmental factors
2 Androgenetic alopecia, a more common type of hair loss in men and women, is a condition in
which hormonal and genetic factors play a key role. Taira and Seki (2017), studying androgenetic
alopecia, showed that this condition is associated with the level of androgen hormones®. Genetic
predisposition is an important factor for the development of this type of alopecia. Borman and
Linton (2018) suggested effective treatments for later stages of androgenetic alopecia, including
minoxidil and finasteride*.Cicatricial alopecia is caused by permanent damage to hair follicles. In
this type, hair growth stops because the hair follicles are damaged and lost. Michael and Rozsa
(2019) emphasized the importance of using traditional microscopic methods in the diagnosis and
treatment of cicatricial alopecia®. Microscopic examinations are important for distinguishing fungal
infections and other dermatological diseases in the diagnosis of cicatricial alopecia®.Extensive
research also exists in the field of treatment methods related to alopecia. Among the
pharmacological approaches, corticosteroids, immunotherapy, and hair transplantation are widely
used. Gupta and Hordinsky (2020) analyzed the effectiveness of using corticosteroids as a treatment
for alopecia Needs actual’. Immunotherapy, in particular, may be effective in severe forms of
alopeptic diseases, as noted by Koenig and Bruns (2019) 8. Also, hair transplantation has been
considered an effective method in restoring hair condition of patients, especially in cases of
androgenetic alopecia®.The psychological effects of alopecia are also noteworthy. Alopecia is not
only an aesthetic problem, but it can also worsen a patient’s self-confidence and overall
psychological state. Arana and Lopez (2020) analyzed the psychological impact of alopecia and the
psychological approaches used in working with patients.Scientific research on the various forms
of alopecia and the causes that lead to them is expanding. In addition, modern treatment methods,
including pharmacological approaches and hair transplantation, play an important role in solving
problems associated with alopecia. However, the immunological and genetic bases of alopecia have
not yet been fully studied, so additional research is needed in this area.

Methodology

The aim of this study is to investigate the causes, types, and modern treatment approaches for
alopecia, with a particular focus on analyzing the genetic, immunological, and hormonal factors that
lead to its development. Assessing the effectiveness of existing treatment methods, including
pharmacological and non-pharmacological interventions, is also a primary objective of this
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research. The following section outlines the research design, methodology, data collection, and
analysis techniques.

Research Design and Approach

This study employs a systematic review approach, which combines qualitative and quantitative data
from scientific literature to provide a comprehensive analysis of alopecia. The research is primarily
based on examining scientific articles, clinical trials, case studies, and meta-analyses published
within the last two decades (2000-2023). The goal is to fill existing knowledge gaps regarding
alopecia treatment methods and scientific understanding.

Data Collection

The data collection process involves conducting extensive searches in databases such as PubMed,
Google Scholar, and Scopus. Keywords used in the search included “alopecia,” “genetic factors,”
“immune system,” “treatment methods for alopecia,” “immunotherapy,” ‘“corticosteroids,”
“androgenetic alopecia,” and “hair transplantation.” Articles meeting the inclusion criteria were
selected, specifically studies published in English, clinical trials, and research containing
information about the effectiveness of alopecia treatments. Data on non-medical treatments and
psychological aspects of alopecia were also included.

Inclusion and Exclusion Criteria

Inclusion criteria: studies conducted with adults affected by alopecia, articles detailing clinical
outcomes and treatment effectiveness, publications identifying types of alopecia (e.g., alopecia
areata, androgenetic alopecia, and cicatricial alopecia). Exclusion criteria: studies pertaining to
pediatric populations, articles lacking specific data on treatment effectiveness, and articles
published before 2000.

Data Analysis

Thematic analysis was used in the analysis of the literature, where key themes and trends were
identified based on the studies, and data were grouped by treatment types (e.g., corticosteroids,
immunotherapy, hair transplantation) and different types of alopecia. The effectiveness, side effects,
and patient satisfaction of each treatment method were analyzed. Data related to genetic,
immunological, and environmental factors of alopecia were summarized based on qualitative
analysis, while quantitative data were used to assess the success rates of treatment methods.

Results

The results of this study indicate that genetic factors and immune system dysfunction play a
significant role in the development of alopecia. Genetic predisposition, especially for androgenetic
alopecia, and immune responses, particularly for alopecia areata, have been identified as major
causes of alopecia. Treatment methods such as corticosteroids, immunotherapy, and hair
transplantation showed varying degrees of effectiveness depending on the type of alopecia and the
individual characteristics of the patient. However, some treatments, such as corticosteroids and hair
transplantation, did not yield consistent results in every patient, and they also caused side effects in
some patients.

Findings and Significance

The findings demonstrate the need to develop personalized treatment approaches tailored to the type
and causes of alopecia. The study emphasizes the importance of better understanding the genetic
and immunological basis of alopecia. Furthermore, the need arises for additional research on new
treatment methods, such as gene therapy or immunomodulated treatment approaches. This research
fills knowledge gaps related to alopecia and provides new insights that may be useful in clinical
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practice. It also opens the way for future research and contributes to improving personalized
treatment approaches. The study deems it necessary to conduct further research to more deeply
explore the molecular mechanisms of alopecia and to develop less invasive treatment methods.
Future research will help to expand scientific knowledge and lead to improved treatment outcomes
for patients suffering from alopecia.

Results and Discussion

The results of this study have yielded important insights into the complex nature of alopecia,
highlighting its many causes and various treatment approaches. Alopecia, regardless of whether it
manifests as alopecia areata, androgenetic alopecia, or cicatricial alopecia, presents distinct
challenges in diagnosis and treatment. Genetic, hormonal, and immunological factors influence the
onset and development of the disease, but in many cases, the exact mechanisms are not yet fully
understood.

The study emphasizes the importance of genetic predisposition in the development of certain types
of alopecia, especially in the case of androgenetic alopecia, which is the most common form of hair
loss. Compared to previous studies, androgenetic alopecia has a genetic basis, with a clear
hereditary pattern of hair thinning observed in men and women. This type of alopecia is linked to
hormonal changes, particularly an increase in dihydrotestosterone (DHT) levels, which affects the
hair follicles. However, despite the existing genetic understanding, the study reveals a significant
knowledge gap regarding the identification of specific genes involved in cases of alopecia areata
and cicatricial alopecia. Therefore, additional research is needed on identifying genetic markers for
these diseases and on the role of epigenetics.

On the other hand, alopecia areata is recognized as a disease caused by the immune system, where
the immune system attacks its own hair follicles. The study results confirm this understanding, but a
full understanding of the precise immune mechanisms leading to the onset of alopecia areata is still
ongoing. The role of T-cells against hair follicles needs to be further clarified, and treatment
methods through immunotherapy have not yet developed as expected.

The treatment study analyzed various treatment methods, such as corticosteroids, immunotherapy,
and hair transplantation. Corticosteroids, mainly used as topical preparations or injections, have
shown temporary relief for many patients, especially in the case of alopecia areata. However, the
effectiveness of corticosteroids was not the same in all patients, and they can cause side effects such
as skin thinning and localized inflammation when used long term. Immunotherapy, particularly
preparations such as diphencyprone (DCP), has shown positive results in stimulating hair growth in
patients with alopecia areata, but this method is associated with allergic reactions and other side
effects, indicating the need for personalized treatment approaches.

Hair transplantation, while effective for androgenetic alopecia, requires careful selection of patients
and cannot be used in cases of cicatricial alopecia, as the follicles are permanently damaged. This
points to another knowledge gap—the need to identify the patients who will derive the best results
from each treatment method.

The results of this study indicate that, despite significant advances in the understanding of
alopecia’s causes and treatment methods, many uncertainties still remain. In particular, there are
significant knowledge gaps in understanding the pathophysiology of alopecia, especially the
autoimmune and genetic mechanisms. Future research should focus on further exploring the genetic
and epigenetic factors in the development of alopecia, thereby aiding in earlier diagnosis and the
development of more precise treatment methods. It is also crucial to develop less invasive and
personalized treatment methods, as current treatments often lead to limited success and side effects.
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From a practical standpoint, the research places great emphasis on creating individual treatment
plans. Clinicians should consider the type of alopecia, the patient’s genetic and immunological
profile, and their response to previous treatments to select the appropriate treatment strategy.
Furthermore, closer collaboration between dermatologists, immunologists, and geneticists is
necessary, as this will ensure a more complete understanding of alopecia and lead to improved
clinical outcomes.

This study shows that there are still many uncertainties in the ongoing quest to better understand the
root causes of alopecia and optimal treatment methods. Future research will help to fill these
knowledge gaps and develop more effective, personalized treatments for patients with alopecia.
Considering the impact of alopecia on patients, advances in treatment will significantly improve not
only their physical condition but also their mental health.

Conclusion

This study provided an in-depth analysis of the causes, types, and treatment approaches for
alopecia, demonstrating its dependence on genetic, immunological, and hormonal factors. Genetic
predisposition and immune system dysfunction play a significant role in the development of
diseases such as alopecia areata and androgenetic alopecia. There are also issues related to the
effectiveness of existing treatment methods and the side effects for patients. Treatments such as
corticosteroids and immunotherapy can be effective in some patients, but they are not universal and
cause side effects in some. Hair transplantation can only be successful for certain types.

The study emphasizes the need to further explore the molecular mechanisms of alopecia and the
effectiveness of treatment methods. Future research should focus on studying genetic and epigenetic
factors, developing personalized treatment approaches, and creating new, less invasive treatment
methods. As a result, more effective and safe treatment options will be provided for patients
suffering from alopecia.
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