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 Alopecia areata is an autoimmune patchy hair loss often takes shape of a 

quarter. Many factors participate in its expression. Androgenic hormones 

are suspected to have role in Alopecia Areata. The aim of this research to 

assess serum testosterone & estrogen levels in alopecia areata patients. 40 

patients alopecia areata lesions (18 females and 22 males; ages varying 

from 20-45 years and 40 healthy individuals as control group (23 males and 

17 females; ages varied from 20–45years) were included. All patients were 

enrolled from Medical research center of excellence of National Research 

Centre, Egypt, from (January 2022 to May 2022).  AA cases are diagnosed 

clinically and then can be confirmed by dermoscope. Blood samples were 

collected from both groups; both testosterone & estrogen were evaluated. 

Results:  The current study stated a significant increase in testosterone 

levels in males with alopecia areata compared to control, on the other hand 

no significant increase in estrogen level was noted in females with alopecia 

areata. Conclusion: Androgenic hormones may have a role in pathogenesis 

of AA. 
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1. INTRODUCTION 

Alopecia areata is a T-cell mediated autoimmune disorder of hair follicles in the form of patches that occurs 

when the immune system attacks hair follicles and causes sudden, recurrent, and psychologically distressing 

hair loss [3], [8], [6]. 

 

Diagnosis can often be made clinically and confirmed by dermoscope, based on the characteristic 

asymptomatic, non-scarring, round, normal and smooth. areas or multiple patches of hair loss, with small 

“exclamation mark” (hallmark of the disorder) hairs at the peripherals in early stages and extends above the 

scalp Fig.1 [2]. Diagnosis of more difficult cases can be aided by biopsy & histologic examination. Prognosis 

broadly differs since hair classically falls out in trivial, circular patches, but sometimes, hair loss is more 

extensive Fig.3 [8], [10]. The hair cycle is highly influenced by various androgenic hormones [7]. 5-alpha 
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reductase enzyme converts testosterone to dihydrotestosterone (an endogenous androgen) in tissues for 

instance skin, hair follicles, etc. Androgens can also be produced from adrenal precursors (DHEA) [7]. 

Estrogen receptors are found in hair follicles thus estrogens can modulate hair growth, though its role is still 

a debate [12]. Thus sex hormones imbalance are involved in initiating AA, though further studies are needed 

to illuminate the benefit of anti-androgen therapy in clinical management of AA - [4]. 

 

Androgens act via androgen receptor in hair follicle activated by binding of testosterone and 

dihydrotestosterone causing an alteration in gene expression. The role of androgen on hair growth is 

undeniable. Androgen effect depends on the hair site in the body. Thru puberty, elevated androgen levels 

occur, pubic and axillary vellus hair is transformed into terminal hair. Androgens exert stimulatory effect on 

hair follicles in the face, axilla, pubis and chest & inhibitory effect on hair follicles in the scalp region. 

Androgens, as testosterone (T), dihydrotestosterone (DHT), dehydroepiandrosterone sulfate (DHEAS) and 

androstenedione (A) are fundamental factors in terminal hair growth converting small, fair vellus hairs into 

larger and darker terminal hairs in sex-specific areas [7]. 

 

Hair loss is divided into 2 major sets, scarring & non-scarring alopecia [8]. There are various subtypes of AA 

including patchy alopecia, alopecia totalis (AT), alopecia universalis (AU) & ophiasis [13]. Whereas, (AT) 

is complete scalp hair loss Fig.2, (AU) is complete loss of scalp, face & body hair while patchy alopecia 

areata which is the most common, hair loss occurs in one or more patches on scalp or other body parts [8], 

[5]. 

 

Our study suggests that the alopecia areata patient may be influenced by androgen excess and its sequel. 

Future prospective studies are needed to confirm our findings. 

 

 
Figure 1. Characteristic “exclamation mark” hairs of alopecia areata: [3] 

 

 
Figure 2. Alopecia totalis: Total loss of scalp hair [3] 
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Figure 3. Alopecia areata with oval patches of hair loss on the scalp [3]. 

 

2. Subjects and methods 

 

2.1 Subjects  

The study was carried out among 80 subjects attending the outpatient Dermatology Clinic of Medical research 

center of excellence of National Research Centre, Egypt, during a period of 4 months (January 2022 to May 

2022). Contributors have written an informed approval. 40 patients with alopecia areata lesions (18 females 

and 22 males; ages ranged from 20–45years and 40 healthy volunteers as control group (23 males and 17 

females; ages ranged from 20–45years) were included. A clinical dermatological examination was performed. 

Alopecia Areata was diagnosed clinically and by dermoscope. Inclusion criteria include, male and female 

patients with Alopecia Areata, ages from 20 to 45 years, stable disease for 1 year, patients not suffering from 

other autoimmune diseases, not receiving hormonal therapy, ultraviolet therapy & any topical or systemic 

treatments in the last 3 months,. History has been recorded about age, period, progression and onset of disease, 

precipitating factors and any preceding treatment. Blood samples were obtained from both the patient and 

control groups. Testosterone and estrogen levels were examined. The study protocol followed the Declaration 

of Medical research and clinical studies institute, National Research Centre (NRC); all subjects were informed 

about the study protocol. The study was approved by Ethics Committee of NRC, Cairo, Egypt with no"19- 

052. 

 

2.2 Laboratory assessment 

Blood samples from patients and healthy individuals were obtained in EDTA-containing tubes and 

anticoagulant-free tubes. After centrifugation (3,000 g) for 10 min at 4oC, serum was separated in Eppendorf 

tubes and frozen at −80oC until analysis. 

 

Human estradiol ELISA Core Kit and   testosterone ELISA kit (Biopark, Optics Valley, and Wuhan, CHINA 

and ALPCO immunoassays, USA respectively) were used for measuring serum estrogen and testosterone. 

 

3. Results 

 

Table 1: Evaluation of testosterone & estrogen levels in both case and control. 

Parameter Gender 
Case Control 

T-

value 
P-value 

Min max 
Mean + 

S.D. 
Min max 

Mean + 

S.D. 
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T 

M 78.1  569  
249.91 + 

164.51 
19   71 

39.68 + 

12.09  
4.51  

* 

0.00006  

F  6.1  509 

60.01 + 

115.39 

  

 0.19  62 
30.10 + 

18.78  
0.89  0.1713  

E  

M 11.9  49  
41.02 + 

11.14  
 19.71  59 

40.10 + 

9.88  
1.21  0.132  

F  18.1  130 
70.10 + 
29.93 

 12 120  
72.11 + 
30.23  

7.91    0.141  

 

Data are interpreted as Mean + S.D. Statistics is performed using SPSS PC database version 22 with co- state 

computer software 

S.D.: Standard deviation, M:male, F:female, T: testosterone, E: estrogen. 

 * There is a significant difference by using independent student T-test at p < 0.05. 

 

Table 1 illustrates that within group of 80 participants (40 patients & 40 control), a study was accomplished 

to measure testosterone and estrogen levels in subjects with Alopecia Areata. A student T test was carried out 

for 2 independent means at P < 0.05 which elucidated a significant rise in testosterone levels in male patients 

but no difference in female ones; however, estrogen levels revealed no significant difference in female 

patients as well as control ones [9]. 

 

4. Discussion 

In AA, immune system assaults hair follicles, causing hair loss [3], [8]. Diagnosis can often be made 

clinically, since it is characterized either by non-scarring, well defined round patches of hair loss with its 

idiosyncratic “exclamation mark” or total hair loss [3]. In more complex cases, biopsy or histological 

examination may be required [3], [10]. AA usually affects both face and scalp [8] & equally affects both sex 

[11], [5]. 

 

Alopecia areata is classified into patchy Alopecia, Alopecia totalis and Alopecia universalis [2]. Alopecia 

either affects the hair follicle or the cycling of hair growth [10]. 

 

The hair follicle & its cycle are vastly affected by androgens as testosterone (T), dihydrotestosterone (DHT), 

dehydroepiandrosterone sulfate (DHEAS) & androstendione (A) that are the crucial factors in terminal hair 

growth. The role of androgen on hair growth is undeniable. Androgens act via an intracellular androgen 

receptor in hair follicle cells. Androgen receptors are sited in hair follicles in dermal papilla. Estradiol can 

considerably modify hair follicle growth & cycle via dual actions. It binds to estrogen receptors activating 

aromatase enzyme, responsible for converting androgen into estrogen (E2). The other action of estradiol is 

aromatase activity suppression, responsible for alteration of androgen into estrogen [7]. 

 

Another point of view suggests that there is an increased prevalence of sex hormone dysfunction among 

alopecia areata patients. This suggests that altered testosterone and estrogen balance may be involved in 

modulating AA. From this study, however, we were unable to ascertain a causal relationship with AA onset 

or progression. As sex hormone imbalance may play a role in the course of AA, this point of view supports 

the role of estrogen in AA but doesn’t explain the role of testosterone in AA which is elucidated in the results 
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of our study. Further studies will be needed to illuminate the benefit of anti-androgen therapy in the clinical 

management of AA patients [4]. 

 

5. Conclusion 

The assessment for excess androgen in the alopecia areata patient population is challenging. Thus 

recommended further laboratory investigations are required that could provide the clinician with the essential 

information.  
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