
1 ARTICLE IN PRESSAD 104523 

Actas Dermo-Sifiliográficas xxx (xxxx) 104523
2 

Contents lists available at ScienceDirect

 Actas Dermo-Sifiliográficas  
 journal homepage: www.actasdermo.org

Opinion Article
3 
4 

Male-pattern Androgenetic Alopecia in Women on Hormonal Treatment: 
Further Evidence for a Dual Male–Female Pathogenic Mechanism

5 

6 

A. Fernandez-FloresQ1 a,b,∗, J. García Silva c
7 

a Servicio de Anatomía Patológica, Hospital El Bierzo, Ponferrada, Spain8 
b Servicio de Anatomía Patológica, Hospital de la Reina, Ponferrada, Spain9 
c Servicio de Dermatología, Hospital QuironSalud, A Coruña, Spain10 

11 

Q2 In the oncologic management of hormone-dependent tumors, drugs 13 

with pronounced antihormonal effects are frequently used. Examples 14 

include prostate cancer and breast cancer, in which various antiandro­15 

genic agents are administered.16 

Patients receiving treatment with antiandrogenic effects may 17 

develop androgenetic alopecia (AGA) due to the therapy-induced hor­18 

monal state. In hormone-dependent neoplasms of the male genital 19 

system, such as prostate cancer, the expected alopecia pattern is that of 20 

typical male AGA, predominantly involving the frontotemporal regions. 21 

Conversely, in women with breast cancer undergoing antiandrogenic 22 

therapy, the typical pattern of female AGA – generally with thinning 23 

over the vertex – is anticipated. However, it is not uncommon for these 24 

patients to develop AGA with a characteristically male distribution pat­25 

tern, particularly affecting the frontotemporal areas.26 

We recently observed such a case in a 45-year-old woman who pre­27 

sented with progressive hair loss in the frontal scalp over the previous 28 

two years, with more marked worsening during the last year. The patient 29 

denied traction hairstyles or practices involving hair pulling. Her past 30 

medical history included breast cancer six years earlier, treated with 12 31 

cycles of paclitaxel, followed by 4 cycles of doxorubicin and cyclophos­32 

phamide, and subsequent radiotherapy. This oncologic treatment had 33 

concluded six years prior. She later began hormonal therapy consisting 34 

of goserelin (Zoladexr).35 

Physical examination revealed marked reduction in hair density in 36 

both temporal regions, along with bitemporal recession of the frontal 37 

hairline (Fig. 1A and B). The hair-pull test was negative, and no 38 

nail abnormalities were observed. Trichoscopy demonstrated marked 39 

anisotrichosis with only one hair shaft per follicular unit in the affected 40 

areas. No perifollicular hyperkeratosis, black dots, broken hairs, or 41 

peripilar cylinders were identified.42 

Although alopecia was considered highly likely to be due to hor­43 

monal therapy, a biopsy was performed due to a slightly indurated 44 

sensation on palpation of the alopecic areas to exclude an inflammatory 45 

or scarring alopecia.46 

Histologic examination showed a reduction in follicular density 47 

with follicular miniaturization (Fig. 2A). No sebaceous gland atrophy 48 

was observed (Fig. 2B). A minimal superficial perivascular lymphohis­49 
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Fig. 1. (A) Clinical examination showing marked reduction in hair density in 
both temporal regions, with preserved eyebrow hair. (B) Overhead view show­
ing bitemporal recession of the frontal hairline and decreased follicular density.

tiocytic infiltrate was noted, without evidence of dermo-follicular or 50

dermo-epidermal interface damage. There was no peri-isthmic fibro­ 51

sis (Fig. 2C), and the elastic fiber network was Q3preserved (Fig. 3A). No 52

inflammatory infiltrates were seen either in the inferior portion of the 53

follicles or in the hair bulbs (Fig. 3B). Some follicles showed clear minia­ 54
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Fig. 2. (A) Panoramic view of the biopsy showing follicular miniaturization with a minimal superficial perivascular inflammatory infiltrate and no evidence of 
scarring. (B) Preserved sebaceous glands without signs of atrophy or destruction. (C) Detailed view of the follicular isthmus demonstrating preservation without 
interface damage or peri-isthmic fibrosis. The follicle on the left shows marked miniaturization. (D) Orcein histochemical staining for elastic fibers, demonstrating 
preservation of the reticular network without signs of destruction or scarring. (E) No abnormalities were observed in the follicular bulbs; notably, no peribulbar 
lymphocytic infiltrates were identified. (F) At sebaceous duct opening level inside a pilosebaceous unit, a significant reduction in hair shaft diameter is evident in a 
miniaturized follicle.

turization of hair shafts (Fig. 3C). PAS staining did not reveal fungal 55 

elements, nor were mucin deposits identified in the reticular dermis.56 

Based on these findings, along with the clinical context, the diagnosis 57 

of a non-inflammatory, non-scarring alopecia with follicular miniatur­58 

ization – consistent with therapy-induced AGA – was established.59 

The presence of a male-pattern distribution of alopecia in a woman in 60 

response to antiandrogenic therapy supports a recently proposed inter­61 

pretation of divergent pathogenic pathways in male and female AGA.1 62 

According to this model, the predominant pathogenic mechanism in 63 

men involves follicular miniaturization, whereas in women it consists of 64 

a reduction in the number of hairs per follicular unit. This may explain 65 

why drugs that induce follicular miniaturization predominantly produce 66 

a male-pattern alopecia rather than the typical female pattern, in both 67 

men and women.68 

This patient had been treated with goserelin and tamoxifen. While 69 

tamoxifen is an estrogen-receptor antagonist, goserelin initially stim­70 

ulates gonadotropin-releasing hormone receptors, causing a transient 71

increase in luteinizing hormone (LH) and follicle-stimulating hormone 72

(FSH), before ultimately desensitizing pituitary receptors with contin­ 73

ued use, leading to sustained suppression of LH and FSH and decreased 74

testosterone and estrogen levels.2,3 These two agents may induce 75

alopecia,4,5 although usually less severe than that caused by chemother­ 76

apeutic agents and generally under-recognized.4 77

We found only a single published case with histopathologic descrip­ 78

tion of alopecia in a patient treated with goserelin for prostate cancer. 79

Interestingly, that case demonstrated features of scarring alopecia con­ 80

sistent with frontal fibrosing alopecia.6 81

This case, however, carries a limitation in attributing the alopecia 82

solely to hormonal therapy: the patient had previously been treated 83

with paclitaxel, a taxane. This class of drugs – particularly docetaxel 84

– has been associated with androgenetic-type alopecia in both male and 85

female patterns, even years after treatment.7,8 86

2



AD 104523 

A. Fernandez-Flores and J. García Silva Actas Dermo-Sifiliográficas xxx (xxxx) 104523

References87 

1. Kamishima T, Hirabe C, Myint KZY, Taguchi J. Divergent progression pathways in 88 
male androgenetic alopecia and female pattern hair loss: trichoscopic perspectives. J 89 
Cosmet Dermatol. 2024;23:1828–1839, http://dx.doi.org/10.1111/jocd.16177.90 

2. Jonat W, Kaufmann M, Sauerbrei W, et al. Goserelin versus cyclophos­91 
phamide, methotrexate, and fluorouracil as adjuvant therapy in premenopausal 92 
patients with node-positive breast cancer: the Zoladex Early Breast 93 
Cancer Research Association Study. J Clin Oncol. 2002;20:4628–4635, 94 
http://dx.doi.org/10.1200/jco.2002.05.042.95 

3. Jonat W. Role of LHRH agonists in premenopausal women with oestrogen 96 
receptor-positive breast cancer: the ZEBRA experience. Eur J Cancer. 2002;38(suppl 97 
6):S39–S40, http://dx.doi.org/10.1016/s0959-8049(02)00280-0.98 

4. Saggar V, Wu S, Dickler MN, Lacouture ME. Alopecia with endocrine 99 
therapies in patients with cancer. Oncologist. 2013;18:1126–1134, 100 
http://dx.doi.org/10.1634/theoncologist.2013-0193.101 

5. Freites-Martinez A, Shapiro J, Chan D, et al. Endocrine therapy-induced 102
alopecia in patients with breast cancer. JAMA Dermatol. 2018;154:670–675, 103
http://dx.doi.org/10.1001/jamadermatol.2018.0454. 104

6. Lobato-Berezo A, March-Rodríguez A, Deza G, Bertolín-Colilla M, Pujol RM. Frontal 105
fibrosing alopecia after antiandrogen hormonal therapy in a male patient. J Eur Acad 106
Dermatol Venereol. 2018;32:e291–e292, http://dx.doi.org/10.1111/jdv.14825. 107

7. Martín M, de la Torre-Montero JC, López-Tarruella S, et al. Persistent major 108
alopecia following adjuvant docetaxel for breast cancer: incidence, characteristics, 109
and prevention with scalp cooling. Breast Cancer Res Treat. 2018;171:627–634, 110
http://dx.doi.org/10.1007/s10549-018-4855-2. 111

8. Mokbel K, Kodresko A, Trembley J, Jouhara H. Therapeutic effect of superficial scalp 112
hypothermia on chemotherapy-induced alopecia in breast cancer survivors. J Clin 113
Med. 2024;13, http://dx.doi.org/10.3390/jcm13185397. 114

3

dx.doi.org/10.1111/jocd.16177
dx.doi.org/10.1200/jco.2002.05.042
dx.doi.org/10.1634/theoncologist.2013-0193
dx.doi.org/10.1001/jamadermatol.2018.0454
dx.doi.org/10.1111/jdv.14825

	Male-pattern Androgenetic Alopecia in Women on Hormonal Treatment: Further Evidence for a Dual Male-Female Pathogenic Mechanism

