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Alopecia areata (AA) is a common, chronic, inflammatory disease resulting in an unpredictable, 
non-scarring form of hair loss. It affects almost 0.1% of the general population. Although the cause 
of AA is poorly understood, it is hypothesized to have an autoimmune etiology. Supporting this 
theory is the fact that activated CD4 and CD8 T lymphocytes have been found in characteristic 
perifollicular and intrafollicular inflammatory infiltrates of affected individuals’ anagen hair follicles. 
AA provides an excellent opportunity to study the role of immunogenetics. In fact, various genes 
that have a role in regulating immunity have also been associated with susceptibility to AA. Several 
reports have indicated a significant association between AA and certain human leukocyte antigens 
(HLA) genes such as HLA-DRB1*0401 and DQB1*. This review provides an overview of current 
knowledge about the molecular genetics of AA. The literature review has shown overlapping gene 
patterns suggestive of common pathogenic mechanisms. However, many questions remain unan-
swered because data about local gene expression patterns in affected tissues are still scarce.

Epidemiology
Alopecia areata (AA) is a common, chronic, in

(AA), or recurrent hair loss with patches on legs, arms, 

the pubic region, scalp, lashes, or brows (1);; b) Alope

cia totalis (AT), or complete (or near complete) loss of 

facial and scalp hair (2);; and c) Alopecia universalis 
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Immunogenic factors

mononuclear cells of patients showed no relation be

Similarly, the association of Helicobacter pylori with AA 

anagen stage hair follicle structures have been detect

ily CD4+ and CD8+ lymphocytes is closely associated 

transmission of AA by T lymphocytes cultivated from 

affected scalp cells and transferred to human scalp 

Alopecia areata and atopy

ies have suggested that a history of atopic diseases 

such as asthma, atopic dermatitis, and hay fever are 

suggested as a strong risk factor for atopic dermati

that mutations in these types of genes may also play 

a role in AA, particularly in the severe form of AA 

tional evidence that atopic diseases are associated with 

of AA, which also increase the chances of an allergic 

On the other hand, immunoglobulin E (IgE) is 

a class of immunoglobulin essential for the allergic 

response that has traditionally been associated with 

correlations between AA patients and elevation of 

and atopic diseases share a Th2 cytokine pattern and 

increase levels of IgE antibodies, mast cells, and eo

a shift from a Th1 response in early AA to a more 

Genetic factors

the occurrence of AA in twins, with a concordance 

Down syndrome compared to the general population 

that depends on the additive action of several major 

come acceptable because genetic and ecological fac

delian inheritance attributable to a single gene locus 

but do have a genetic component, as demonstrated 

There are four separate observations in favor of poly

posing alleles are more common than the relatively 

of disease progression and the distribution of the dis

ease, with a threshold effect that may be lowered, for 

type or autoimmune susceptibility (51);; (iii) heritabil

members, ranging from 3% to 42% (44), and concor

dance in twins (52);; and (iv) the presence of congenital 

AA, strongly suggesting the contribution of genetic 

tempt to determine the genetic basis of AA, a number 

of association studies for suspected genes have been 
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Candidate genes

mune diseases have developed rapidly in the last de

tion of many candidate genes in humans that confer 

susceptibility to the development of autoimmunity in 

is the possibility of false associations as a result of 

advantage that it is not biased by an initial hypoth

Histocompatibility locus antigen 
(HLA) genes

region represents the major susceptibility locus on 

phocytes have the capacity to recognize cellular anti

gens presented in association with class I via their T 

that encodes components of the complement system, 

such as complement factors, tumor necrosis factor 

ecules are responsible for presenting antigen to CD4+ 

areas in AA demonstrates the presence of a perifol

ed as being associated with a high prevalence of AA 

tion of follicular autoantigens may be induced by the 

class II region and AA, showing an LOD (logarithm 

p

coding) as the most likely region for genes that regu

late susceptibility, severity of, or resistance to disease 
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Another study has demonstrated a predisposing effect 

may provide relative protection from AA, as has been 

was a protective factor against AA compared to con

als with a familial history of AA and less commonly 

Notch4, which maps to the centromeric end of the 

In mammals, Notch 1–4 genes are known to be in

associations have been reported between Notch4 gene 

polymorphisms and mild to severe AA, particularly 

tion of AA in the overall data set with the Notch4 

p

Conclusion
To conclude, we have provided an overview of 

available current knowledge about the molecular 

lating immunity have been associated with suscepti

Table 1. Various HLA genes have been associated with susceptibility to alopecia alopecia areata among 
several populations. AA - alopecia areata, AU - alopecia universalis, AT - alopecia totalis, USA - 
United States of America, UK - United Kingdom of Great Britain.

Alopecia HLA class I Population HLA class II Population 
AA A1 Turkish

Israelis

Chinese

Americans

Turkish

US

Denmark

US

Italy

Denmark

US

Denmark 

AU/AT US

US

US
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