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Abstract
Although the exact etiology of alopecia areata is unknown, it is accepted that it is an organ-specific autoimmune disease in a
genetically predisposed individuals, which is triggered by different environmental factors like emotional stress, anemia,
parasitic infestations, and thyroid disorders.Alopecia areata (AA), an autoimmune condition, characterized by a chronic
remitting-relapsing course of patchy hair loss, affects approximately 2.1% of the population. It typically presents with sharply
demarcated round patches of hair loss and may present at any age,AA is the second-most frequent non-scarring alopecia,
after male and female pattern alopecia
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Introduction

Gf Historically, numerous hypotheses on the causes of AA have been proposed, such as infection, a trophoneurotic
hypothesis (based on the association between the time of onset of AA and emotional or physical stress and/or trauma),
thallium acetate poisoning (owing to a similar clinical presentation), thyroid disease and hormonal fluctuations (for example,
in pregnancy or menopause) (1).

Inflammation of the hair follicles in AA mediated by leukocytes was described over a century ago; yet the involvement of the
immune system in the pathogenesis of AA has only been recognized as the primary underlying cause since the late 1950s,
when several immune-related and several key pathogenetic effector cells were identified (2).

The formation of the National Alopecia Areata Registry in the United States in 2000 provided access to data and clinical
samples from >10,000 patients (3). The registry enabled the application of genome-wide association studies (GWAS) that
have identified candidate genes associated with susceptibility to AA (4), as well as an evaluation of important
epidemiological and socio-medical issues, such as quality of life (QOL) (5).

EPIDEMIOLOGY

AA is an autoimmune condition that attacks the hair follicles, causing non-scarring hair loss. Population studies from the
Rochester Epidemiology Project estimate a lifetime incidence of AA of 2.1%, in a population, with no difference in incidence
between genders (6).

Incidence and prevalence

AA affects approximately 2% of the general population at some point during their lifetime, as documented by several large
epidemiological studies from Europe, North America and Asia. The prevalence of AA in the early 1970s was reported to be
between 0.1% and 0.2%, with a lifetime incidence of 1.7% (1).

ETIOLOGY AND RISK FACTORS

A high degree of phenotypic and genotypic variability is observed in AA, which is a complex genetic disease determined by
genetic and environmental factors. The reported prevalence, age of onset, history and concurrent diseases vary widely (1).
Genetic factors

Several lines of evidence support the notion that AA has a genetic basis. In general, the prevalence of adult patients with a
family history is estimated to be between 0% and 8.6% (7), whereas, in children, the data have been reported between 10%
and 51.6% (8). One study found that men were more likely to have a positive family history and is diagnosed at an earlier age
than women (9).

Concurrent diseases

AA is associated with several concurrent diseases (comorbidities) including depression, anxiety and several autoimmune
diseases, such as thyroid disease (hyperthyroidism, hypothyroidism, goitre and thyroiditis), lupus erythematosus, vitiligo,
psoriasis, rheumatoid arthritis and inflammatory bowel disease (10; 11).
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MECHANISMS/PATHOPHYSIOLOGY

Genetics

Studies aimed at elucidating the complex genetics of AA have been undertaken by several groups using techniques ranging
from candidate gene association studies to transcriptional profiling of affected skin to large GWAS.

The initial genetic studies concentrated on single genes that were known to be involved in related autoimmune diseases.
Interestingly, many of these genes did in fact have a role in AA, in addition to inflammatory bowel disease, multiple
sclerosis, psoriasis and type 1 diabetes mellitus (4).

Owing to the focus on an autoimmune etiology, the HLA region, which encodes MHC molecules in humans, was initially
identified as a major contributor to the AA phenotype (12).

DIAGNOSIS

The diagnosis is typically clinical and may be aided by findings such as a positive hair pull test or trichoscopy. On
trichoscopy, active disease is characterized by yellow dots, black dots, “exclamation mark™ or tapering hairs, and broken
hairs. Vellus hair in lesions is another marker of AA and may indicate late or inactive disease (13). Biopsy may be taken in
uncertain cases (14).

Clinical Features

AA typically presents as smooth, sharply demarcated, round patches of hair loss without atrophy with “exclamation point
hairs” observed on the periphery of the patches (15).

Special designations of the disease include alopecia universalis (AU) (total body hair loss), alopecia totalis (AT) (total scalp
hair loss), or alopecia in an ophiasis pattern (band-like hair loss on the temporal and occipital scalp) (15).

PROGNOSIS

The prognosis of the disease is unpredictable. Current data suggest 34%-50% of patients recover within 1 year, while 14%—
25% of patients will progress to AT or AU, at which point patients rarely fully recover (16).

In a retrospective chart review in patients with AU/AT for 10 years, it was found that 12 out of 70 patients with AT/AU
(17.1%) had complete hair regrowth. Seventeen out of 70 patients with AT/AU (24.2%) reported hair regrowth >90%. Thirty
patients with AU (65.2%) had no improvement, and five patients with AT (20.8%) showed no hair regrowth (17).
TREATMENT

Low-level light therapy

Low-level light therapy (LLLT) has primarily been used for androgenic alopecia, but there are some studies examining its use
for AA. The HairmaxLasercomb® (Boca Raton, Florida, USA) was used to treat heat-induced AA in C3H/HeJ mice. At the
end of the trial, the laser-treated mice had increased hair regrowth and increased hair follicles in the anagen phase on
histology in comparison to the sham control (18).

However, in a similar study done by King et al. (19) with spontaneous or graft-induced AA in C3H/HeJ mice, there was no
increase in hair regrowth. They postulate this may be due to a difference between heat-induced AA and spontaneous AA.

In a solitary trial with a pulsed infrared diode 904 nm laser, 32 of 34 treated patches demonstrated hair regrowth without any
adverse events (20). However, this pulsed laser treatment may affect the body differently than the more constant light of
traditional LLLT devices such as the HairmaxLasercomb®.

Abatacept

Sundberg et al. (21)suggested CTLA-4 is a receptor present in the surface of immune cells that through its signaling
pathways is believed to be a critical regulator of AA onset and maintenance. Sundberg et al. (21) performed a comparative
human gene array to identify dysregulated genes in AA.

One of the genes studied was CTLA-4, a co-stimulatory T-cell ligand that binds B7.1 (CD80) and B7.2 (CD86) on antigen-
presenting cells (21).

Abatacept, a monoclonal antibody directed against this receptor, effectively prevented the onset of AA in a mouse model (22;
23). However, John et al. (24) defined CTLA-4 as a major candidate gene for AA susceptibility in humans.

Abatacept as an immunosuppressive drug is used to treat many rheumatologic treatments and acts on the CTLA-4 pathway
(25). Due to many adverse effects, it should be used cautiously.

JAK inhibitors

JAK inhibitors have been approved to treat diseases such as rheumatoid arthritis and myelofibrosis. Oral and topical JAK
inhibitor treatments have both prevented and reversed AA in mouse models. It is thought that JAK inhibitors act by
preventing the upregulation of IFN-y that is necessary for the immune response of AA (2).
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No randomized controlled studies have been completed yet, but there have been several case series and reports demonstrating
hair regrowth in patients with AA and AU (26). Many clinical trials are ongoing involving JAK inhibitors such as ruxolitinib,
tofacitinib, and baricitinib.

Platelet-rich plasma

Platelet-rich plasma (PRP) is thought to initiate wound healing through secretion of various growth factors and cytokines. It
has recently been used to treat AA. In mice, PRP has been shown to prolong the anagen phase through increases in B-catenin
and fibroblast growth factor-7 and also has an antiapoptotic effect on dermal papilla cells (27).

In randomized studies, PRP demonstrated significantly improved hair regrowth compared to placebo and triamcinolone scalp
injections without any noted adverse events (28). However, in another trial in chronic severe AA, there was a variable effect
with PRP treatment (29). A recent trial comparing PRP, topical minoxidil, and placebo showed both significantly increased
hair regrowth with PRP compared to placebo and significantly earlier response than topical minoxidil (30). More randomized
studies will be necessary to determine the comparable efficacy of this treatment to standard therapy.

Statins

Statins have anti-inflammatory and immunomodulatory effects that may improve hair regrowth (31). Statins are theorized to
affect hair regrowth by inhibiting STAT phosphorylation that activates several important inflammatory cytokines and also by
altering the balance of Th1/Th2, suppressing IL-17, decreasing mast cell degranulation, and inhibiting lymphocyte migration
(32).

Vitamin A

Immune cells are highly responsive to oxidative damage (33). Provitamin A and B-carotene have well-known antioxidant
properties, and vitamin A itself has physiologic roles in immune modulation (34).

Valproic acid

Valproic acid (VPA) is a mood stabilizer. VPA affects signaling pathways including protein kinase C, extracellular signal-
regulated kinase, and Wnt/B-catenin pathways (35).

Lee et al. (36) performed topical application of VPA to male C3H mice and found that it stimulated hair regrowth and
induced terminally differentiated epidermal markers such as filaggrin and loricrin, and the dermal papilla marker alkaline
phosphatase. More research has to be done to prove its effectiveness in humans.

Microneedling

Microneedling is a new procedure performed by superficial puncturing of the skin by rolling with miniature needles.
Traditionally, it has been used as a collagen induction therapy for scars and skin rejuvenation; and as a transdermal delivery
system for therapeutic drugs and vaccines (37) and previously in androgenic alopecia (38).

Electroacupuncture

Electroacupuncture (EA) involves insertion of needles into the skin and underlying tissues at acupuncture points with
pulsating electrical current. Evidence has indicated that EA stimulation may enhance immune function in several animal
models of inflammatory diseases (39).
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