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Abstract 
Alopecia areata (AA) is an autoimmune disorder that affects hair follicles during the anagen phase, 

resulting in non-scarring hair loss that is difficult to manage. All therapies for AA are regarded as off-

label. Although these treatments may promote hair growth, they aren't deemed curative since they can't 

modify the disease's typical trajectory. Age, overall health, and the extent of hair loss all influence the 

optimal treatment approach. Therapeutic drugs utilized for the management of alopecia areata 

including topical and systemic corticosteroids, minoxidil, phototherapy, anthralin, and topical 

immunotherapy.  
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Introduction 

Alopecia areata (AA) is a multifaceted autoimmune disorder which impacts hair follicles and 

nails. Clinical classification is based on the quantity and location of lesions and the degree of 

involvement, categorising them into the following patterns: multifocal, unifocal, 

totalis, ophiasis, universalis, sisaipho (or ophiasis inversus), diffuse and reticular [1].  

AA affects males and females of all ages and all ethnic or cultural backgrounds with equal 

probability. The prevalence is greater in children than in adults. In the majority of instances, 

the onset of AA transpires prior to the age of 40, with a peak prevalence occurring in the 

twenties and thirties. The exact processes by which this sickness develops remain 

unidentified. A combination of environmental and genetic factors has been suggested to 

initiate an autoimmune response in the hair follicles, resulting in AA [2]. 
Therapeutic techniques have been utilised to address AA, with varying degrees of 
effectiveness and safety profiles. Various therapeutic options for AA exist, which 
include topical therapies like corticosteroids and minoxidil, systemic therapies like 
corticosteroids, methotrexate, photochemotherapy, and surgical interventions [3]. 
Nonetheless, these therapeutic approaches have inconsistent clinical results, and no existing 
medications can induce and maintain remission [4]. 
 

Alopecia areata 

Alopecia areata (AA) is a chronic, immune-mediated dermatological condition marked by 
abrupt, non-scarring hair loss on the beard, scalp, and sometimes affecting 
eyelashes, eyebrows, and body hair. AA is an autoimmune illness whereby the immune 
system targets hair follicles, resulting in reduced hair size, inhibited growth, or complete 
cessation of hair growth. This loss of hair is very erratic, with hair growth potentially 
normalising at any moment, only to abruptly cease once again. It may also impact nails and, 
seldom, the retinal pigment epithelium. More than one-third of dermatologists in Egypt 
indicated that the prevalence of AA surpasses 10% [5]. 
The concept that AA is an autoimmune illness affecting the hair bulb has gained prominence. 
The predominant theory regarding the etiopathogenesis of AA posits that intricate 
interactions occur between epigenetic or genetic variables and unidentified triggering events, 
such as viral infections, trauma, and emotional or physical stress. These interactions result in 
a localised increase of interferon (IFN)-γ, which disrupts the hair follicle's immune privilege 
(HF-IP) and provokes immune system responses that target exposed hair follicle 
autoantigens through the activation of autoreactive cytotoxic CD8+NKG2D+ T cells [6]. 

This immunoreaction has shown a type 1 inflammatory response; however, recent  
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investigations suggest a potential involvement of type 2 and 

the Th17 axis in the immuno-pathogenesis of AA. These 

results may elucidate the relationship between diseases like 

depression and AD as comorbidity with AA. The precise 

pathogenesis of the condition remains unclear. Evidence 

indicates that AA results from an autoimmune response 

targeting hair follicles, influenced by hereditary and 

environmental factors [7]. 

There are several forms of hair loss manifestation in AA. 

The most prevalent form is patch, characterised by circular 

patches identifiable on the beard or scalp regions that may 

merge as the condition advances. Ophiasis denotes a band of 

alopecia in the occipital and parietal regions, whereas 

sisaipho indicates a contrasting pattern [8]. 

 

Treatment of alopecia areata 

Topical treatment 

Corticosteroids: Topical corticosteroids have significantly 

reduced efficacy in AA. The ideal way for administering 

topical corticosteroids is by a very powerful formulation 

under occlusion [9]. 

Intralesional corticosteroids (ILCs) are the primary 

treatment for adult individuals with involvement less than 

50% scalp. The preparations utilised consist of 

triamcinolone hexacetonide, triamcinolone acetonide, and 

hydrocortisone acetate. Triamcinolone acetonide is the 

favoured intralesional agent due to its lower atrophogenic 

potential compared to triamcinolone hexacetonide [10]. 

Concentrations ranging from 2.5 to 10 mg/ml are 

permissible, with 5 mg/ml being the optimal dose for the 

scalp. For the face and eyebrows, a concentration of 2.5 

mg/ml may be administered at a volume of 0.5 ml per 

eyebrow [11]. 

A 10 mg/ml concentration, with a maximum total volume of 

2 ml, or 5 mg/ml, with a maximum total volume of 4 ml, 

was additionally documented for application on the scalp at 

a single visit. Triamcinolone acetonide is administered 

intradermally using a 0.5-inch, 30-gauge needle, via several 

0.1-ml injections spaced 1 cm apart [12].  

 

Minoxidil: Topical minoxidil is a hair growth stimulator. 

Minoxidil works by abbreviating the telogen phase, 

prompting dormant hair follicles to prematurely transition 

into the anagen phase. Furthermore, minoxidil prolongs the 

anagen phase. The clinical benefits of minoxidil include 

increasing diameter and length of hair [13].  

The first benefits of minoxidil manifest following around 

eight weeks of therapy, whereas optimal results are achieved 

following four months. Minoxidil seems to influence the 

potassium channels in hair follicles and vascular smooth 

muscle [14]. 

 

Anthralin: It has the capability to inhibit T-lymphocyte 

activation and normalise differentiation of keratinocytes, 

maybe via a direct impact on mitochondria [15]. 

 

Topical Immunotherapy 

Topical immunotherapies provide optimal effectiveness and 

safety for the long-term management of individuals with 

persistent alopecia areata. It stimulates hair regeneration by 

provoking an inflammatory reaction to contact sensitising 

chemicals at the application site [16]. 

The primary method is on antigenic competition, employing 

immunomodulators to provoke allergic contact dermatitis at 

the application site via delayed-type hypersensitivity [17]. 

 

Dinitrochlorobenzene (DNCB): it was formerly widely 

employed for the therapeutic management of severe or 

resistant AA, with hair regeneration rates between 25% and 

89%, and full regrowth rates ranging from 6.7% to 25%. [17]. 

 

Squaric Acid Dibutylester (SADBE): it is unstable in 

acetone solution and may deteriorate within several hours at 

ambient temperature. A light-resistant, temperature-

controlled container is utilised to maintain its optimal 

efficacy [17]. 

 

Phenol: prospective research used 88% phenol topically on 

AA areas shown a 78% enhancement to hair structure and 

pigmentation [18]. 

 

Systemic Treatment  

Corticosteroids: Corticosteroids are often reserved for 

more severe cases of A.A or when rapid hair loss occurs, as 

long-term use of these drugs can have significant side 

effects [19]. 

The initial dosage of oral prednisone for adults might start at 

a higher dose, for instance, 40-60 mg daily, and is often 

tapered down over weeks to months depending on the 

response. In contrast, for children, the dosage is typically 

determined based on weight, usually around 1-2 mg/kg/day, 

with the stipulation that it should not exceed the established 

adult dose [20]. 

AA occurs when the immune system incorrectly targets hair 

follicles, resulting in loss of hair. Corticosteroids interfere 

with the immune response via decreasing the activity and 

volume of the lymphatic system. They inhibit the maturation 

and proliferation of immune cells, thereby decreasing the 

immune system's ability to respond to stimuli. This 

suppression helps in cases like AA, where the immune 

system is overly active and attacking healthy cells, such as 

hair follicles [19]. 

 

Cyclosporine: Cyclosporine obstructs the activation of 

helper T cells which might be harmful in AA [21]. 

 

Azathioprine: It is a purine analog that converts to its 

active metabolites. It then inhibits purine synthesis [22]. 

 

Methotrexate: It is considered beneficial for addressing the 

autoimmune cell-mediated assault and the inflammatory 

responses involved in the pathophysiology of AA. 

Methotrexates regulate the inflammatory response around 

the follicle [23]. 

Methotrexate and corticosteroids may be utilised together in 

the systemic treatment of AA. Approximately 77.3% of AA 

individuals on a regimen of systemic corticosteroids and 

methotrexate treatment had above 50% hair regrowth [24]. A 

43-year-old female with long-standing AT achieved 

successful therapy with an initial regimen of 30 mg 

subcutaneous MTX combined with 20 mg oral prednisone 

until complete remission was attained [25]. 

Single-dose auto-injectors may provide MTX in certain 

dosages: 7.5 mg, 10 mg, 12.5 mg, 15 mg, 17.5 mg, 20 mg, 

22.5 mg, 25 mg, 27.5 mg, and 30 mg. Following the 

commencement of MTX treatment, it is advisable to do 

follow-up tests, including a complete blood count, renal 

function tests, and liver function tests, every week for four 
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weeks, subsequently at least bi-monthly [26]. The 

predominant side effects consist of hepatotoxicity, 

leukopenia with an associated susceptibility to infection, 

nausea, stomach discomfort, lethargy, fever, disorientation, 

acute pneumonitis, seldom pulmonary fibrosis, and renal 

failure [27]. 

Intralesional MTX is an excellent therapy for AA, resulting 

in considerable hair regrowth via a mechanism that involves 

the reduction of TNF-α [28].  

Intralesional MTX may provide as a viable treatment 

approach for localised AA [29]. Intralesional MTX for AA in 

adults is safe, mitigating any systemic adverse effects 

associated with MTX treatment, and may expedite response 

without a discernible rise in adverse event profile [30]. 

 

Vitamin D: it helps to modulate the immune response, 

including the activities of T cells, that are involved in 

autoimmune reactions. Additionally, vitamin D receptors 

are present in hair follicles and are integral to hair cycle 

regulation and growth. One study has noted a greater 

vitamin D deficiency prevalence in individuals with AA, 

and supplementing with this vitamin, under professional 

guidance, might enhance the effectiveness of AA 

treatments. However, more comprehensive research is 

needed to fully establish this relationship and integrate it 

into clinical practice [31]. 

• Biological therapies: It has been reported that the first 

patient with AA was effectively managed with the 

Janus kinase inhibitor (JAKi) tofacitinib. Afterwards, 

open-label clinical studies, case series, and reports on 

tofacitinib and ruxolitinib corroborated the usage of 

JAK inhibitors for AA. Industry-sponsored clinical 

studies culminated in June 2022 with the historic 

approval by the Food and Drug Administration of the 

first medication for AA, baricitinib, and a year later by 

the second, ritlecitinib [32]. 

• Candida albicans antigen: The connection between 

Candida albicans antigen and AA stems from the 

intriguing interplay of immune responses. In AA, 

intralesional Candida antigen injections elicit delayed-

type hypersensitivity reactions, which includes CD4+ 

and CD8+ T cells, which may suppress autoimmune 

responses against hair follicles via antigenic 

competition. This treatment has been linked to the 

rectification of the imbalance between Th1 and Th2 cell 

lines, regarded as a primary pathogenic mechanism of 

AA [3]. 

• Photochemotherapy: All types of psoralen and 

ultraviolet-A (UVA) (PUVA) (oral PUVA, topical 

PUVA, and local or whole-body UVA irradiation) have 

been utilised with rates of success of up to 60%-65% 
[33]. 

• Phototherapy: Narrowband ultraviolet-B is one of the 

most successful treatments for certain immune-

mediated skin disorders; however, the same efficiency 

hasn't been shown in AA [33]. 

• Excimer laser and excimer light 

The effectiveness of excimer laser and excimer light in 

AA has been established. The therapy is well tolerated, 

with erythema being the only recorded side effect [34]. 

The administered dose per session varied between 300 

to 2300 mJ/cm² [35]. 

• Low-Level Light Therapy: Low-Level Light Therapy 

(LLLT), a non-invasive method that utilises low-power 

lasers or LEDs to encourage healing, reduce 

inflammation, and alleviate pain, can be particularly 

relevant for managing AA. LLLT can potentially 

stimulate cellular activity and promote hair regrowth, 

offering a gentle and effective therapeutic option for 

individuals with AA [36]. 

• Microneedling: Microneedling has been integrated 

with the administration of topical triamcinolone 

acetonide in AA (110). Recently, microneedling become 

often used in conjunction with other medications to 

increase efficacy in treating AA such as combined with 

betamethasone, topical vitamin D3, methotrexate, and 

pentoxifylline [37]. 

• Platelet-rich plasma: Platelet-rich plasma (PRP) is a 

novel therapy which employs an autologous plasma 

preparation enriched with concentrated platelets to 

promote hair follicle repair and regeneration. PRP is 

believed to commence wound healing by releasing 

several growth factors and cytokines. It has been 

utilised to manage AA [38]. 

• Surgical procedures: Surgical interventions are not 

typically frontline treatments for AA due to its 

autoimmune nature and the potential for hair regrowth 

or further loss without warning [39]. 

 

Hair transplantation: Hair transplantation in individuals 

with AA can be complex and is typically approached with 

caution. AA is characterized by unpredictable hair loss, so 

there’s a risk that transplanted hair may also be attacked and 

lost due to the ongoing autoimmune response. The 

transplantation may provide temporary relief, but it does not 

address the underlying autoimmune issue [40] 

 

Threads: Some practitioners use threads (like PDO threads) 

implanted in the scalp to stimulate blood flow and 

potentially promote hair growth. The idea is that increased 

blood flow can stimulate hair follicles, although it's not a 

widely recognized or established treatment for AA [41]. 

 

Camouflage: A non-invasive and successful method for 

concealing loss of hair has been offered, assisting persons 

with AA in restoring confidence and enhancing comfort 

with their look. They are also compatible with medicinal 

therapy designed to address AA [42]. 
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