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INTRODUCTION 

lopecia areata (AA) is a nonscarring, autoimmune, 

inflammatory hair loss on the scalp and/or body (Rajabi 

et al., 2018). AA may occur as an acute self-limiting disorder 

with one to five patches that resolve within 6-12 months or as a 

chronic disorder with multiple patches relapsing and remitting 

over many years (Cranwell et al., 2018). 

Recognized subgroups of this disease include those 

patients with the complete absence of terminal scalp hair 

(alopecia totalis) and those patients with total loss of terminal 

scalp and body hair (alopecia universalis) (Pratt et al., 2017). 

Although few studies of incidence and prevalence have 

been performed, AA has a reported incidence of 0.1-0.2% with 

a lifetime risk of 1.7% with men and women being affected 

equally (Villasante et al., 2015). 

Alopecia Areata is the third most common childhood 

dermatosis with a female to male ratio of 1.5:1 and is most 

commonly associated with atopic dermatitis (32.7%) 

(Wohlmuth et al., 2018). It affects both sexes and all age 

groups (Majid et al., 2018).  

The pathogenesis of AA is unknown despite the presence 

of evidences suggesting the link between lymphocytic 

infiltration of the hair follicle and the disruption of the hair 

cycle provided by a combination of multiple factors including 

A 
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cytokine release, cytotoxic T-cell activity, and apoptosis 

(Gohary et al., 2017). 

The persistence of AA lesions is attributed to disequilibrium 

in the production of cytokines, with a relative excess of pro-

inflammatory and Th1 types cytokines versus anti-inflammatory 

cytokines, as shown in human scalp biopsies (Halilovic et al., 

2018). Positive family history of AA has been reported in 

approximately 10-42% of patients (Darwin et al., 2018). 

Some patients show hair regrowth spontaneously without 

medical intervention, many can be managed with topical or 

intralesional treatment alone, no systemic agents are currently 

approved for use by Food and Drugs Administration or 

Therapeutic Goods Administration (Lai et al., 2018).  

Tumor necrosis factor α (TNF-α, also known as cachectin) 

is a strong pro-inflammatory cytokine which plays a key role in 

the immune system during inflammation, cell proliferation, 

differentiation, and apoptosis. It was first described by Carwell et 

al., in 1975 as a cytokine which showed significant cytotoxic 

activity after stimulation of the immune system, and, thus, caused 

tumor necrosis (Kany et al., 2019).  

This cytokine is synthesized in epidermal keratinocytes 

along with several other cytokines and is known to be a very potent 

inhibitor of proliferation. The changes in serum TNF-α levels were 

found in many diseases, such as psoriasis and systemic lupus 
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erythematosus. In some of these diseases, serum TNF-α 

concentration correlated with activity and intensity of the disease, 

and may be used as a prognostic factor (Baliwag et al., 2015). 

In addition to high serum level of TNF-α in alopecia 

areata patients, it was found that tissue level was significantly 

higher than controls. However, lesional and non-lesional skin 

tissue level was not significantly different in the same patient. 

This supports that alopecia areata is a systemic disease (Gohary 

et al., 2017). 

Methotrexate binds dihydrofolate reductase (DHFR) with 

high affinity for enzymes that require folate cofactors, 

including thymidylate synthetase (TS) and 5-aminoimidazole-

4- carboxamide ribonucleotide (AICAR) transformylase. The 

inhibition of TS, induced by MTX, interferes with DNA 

synthesis in actively dividing cells, and the increase of AICAR 

enzyme system, which plays a key part in the purine 

metabolism of the cell, leads to enhanced release of adenosine 

into the blood (Markandeyan et al., 2016). 

Adenosine is released into the extracellular space and, 

among multiple anti-inflammatory actions, inhibits white blood 

cell accumulation, leads to a reduction in TNF-α and IFN-γ 

synthesis, and inhibits a variety of monocyte, macrophage, and T-

cell activities. This action might explain the effect of MTX in 

AA (Alsufyani et al., 2017). In addition, MTX was found to have 

a role in inhibiting JAK/ STAT pathway (Thomas et al., 2017). 
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Intralesional Methotrexate showed comparable results to 

intralesional triamcinolone in treatment of patchy alopecia 

areata with minor side effects compared to triamcinolone 

(Hamdino et al., 2018). 

Minor side-effects have been reported in the studies 

relating to IL-MTX we have reviewed, namely transient post-

injection pain. These minor side-effects appear unrelated to the 

treated pathology or dose used. Serious side effects, if any, is 

likely due to pre-existing renal failure contributing to serum 

accumulation levels and subsequent toxicity (Searle et al. 2020).


