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A 46-year-old premenopausal woman presents with a 3-year history of progressive 
thinning and shedding of her scalp hair. She has well-controlled hypertension and 
relates no recent surgery, weight loss, or change in her medications or medical 
conditions. She has mild hirsutism treated with plucking. On examination, she has 
a decrease in hair density in the central scalp with frontal accentuation, retention 
of her anterior hairline, absence of scalp inflammation, and release of multiple 
hairs on a gentle hair pull. Eyebrows and eyelashes are intact. How would you treat 
this patient?

The Clinic a l Problem

Female-pattern hair loss is the most common cause of hair loss 
in women.1 The prevalence of this condition is 3 to 12% among women of 
European descent in their 20s and 30s, 14 to 28% among those in their 50s, 

and 56% among those older than 70 years of age.2,3 The prevalence is lower among 
Asian women — 12 to 25% among those older than 70 years of age2 — and is 
unknown among women of African descent owing to the common overlap of the 
clinical findings of female-pattern hair loss with those of early central centrifugal 
cicatricial alopecia. It is unclear whether the decrease in hair density or diameter (or 
both) commonly seen in older persons, known as senescent or involutional alopecia, 
is a distinct entity or a part of pattern hair loss (i.e., pattern hair loss that occurs in 
men or women).

Both male-pattern hair loss and female-pattern hair loss are characterized by pro-
gressive miniaturization of the hair follicle, a shortened anagen (growth) phase, and 
a prolonged latent phase1 (Fig. 1). Scalp hair is arranged in follicular units of two to 
four terminal hairs (>60 μm in diameter) and one or two vellus hairs (<30 μm in 
diameter), with the degree of miniaturization specific to each individual hair. This 
miniaturization process leads to a progressive, but variable, decrease in the caliber, 
length, and number of hairs in an affected follicular unit.1,4 Female-pattern hair loss 
manifests as decreased hair density in a diffuse central or frontal accentuation pat-
tern but without baldness1,5 (Fig. 2). The rare manifestation of female-pattern hair loss 
in women that mimicks that of male-pattern hair loss is usually related to marked 
hyperandrogenemia and, if accompanied by virilization, should arouse suspicion for 
a tumor. Female-pattern hair loss may first manifest between puberty and the late 
20s (early-onset female-pattern hair loss) or in the late 40s through menopause (late-
onset female-pattern hair loss).

Whereas male-pattern hair loss is a genetically determined, androgen-dependent 
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process, the causes of female-pattern hair loss 
appear to be more complex, involving hormonal, 
genetic, and environmental factors. Follicular 
androgen sensitivity in both male- and female-
pattern hair loss appears to be related to in-
creased expression of the androgen receptor and 
5α-reductase in affected scalps.6,7 5α-Reductase 
converts testosterone to the more potent, avidly 
bound dihydrotestosterone. In genetically sensitive 
follicles, the binding of androgen to the X-linked 
androgen receptor, which is strategically located 
on the dermal papilla of the follicle, leads to re-
duced proliferation of the dermal papilla cells and 
the closely aligned matrix cells that form the hair 
shaft. Signs of hyperandrogenism are common in 
women with female-pattern hair loss, especially in 
those with early-onset female-pattern hair loss.1 
Among those with female-pattern hair loss and 
hirsutism, more than 80% will have hyperandro-
genemia,1 and polycystic ovarian syndrome is not 
uncommon.3

However, female-pattern hair loss has neither 
a clear association with any of the various loci 
identified in male-pattern hair loss nor the 
strong paternal relation with hair loss seen in 
male-pattern hair loss.2,3,8-11 Most women with 
female-pattern hair loss have no clinical or bio-
chemical evidence of androgen excess, and the 
response to antiandrogens or 5α-reductase inhibi-
tors among women with this condition is incon-
sistent. The female-pattern hair loss phenotype 
has also been reported in the complete androgen 
insensitivity syndrome and in the absence of 
androgens.10 In addition, waning plasma andro-

gen levels are present in women with late-onset 
female-pattern hair loss.

Aromatase, a key enzyme regulating both 
estradiol and testosterone levels, is decreased in 
the affected scalp of those with female-pattern 
hair loss.7 This fact suggests not only a potential 
relationship of estrogen with this condition but 
another mechanism for increased tissue andro-
gen in women with female-pattern hair loss. A 
female-pattern hair loss phenotype indistinguish-
able from naturally occurring female-pattern 
hair loss develops in women taking antiestrogen 
agents. Several studies have suggested associa-
tions, inconsistently confirmed, between female-
pattern hair loss and polymorphisms of the genes 
CYP19A1 and ESR2, which encode aromatase and 
the target receptor for estrogen, respectively.11,12 
Because the relation of androgens to the female-
pattern hair loss phenotype is complex and an-
drogen-independent factors may also play a role, 
the term “female-pattern hair loss” has largely 
supplanted the term “androgenetic alopecia” with 
respect to women.3

S tr ategies a nd E v idence

The pattern of decreased hair density on the 
central or frontal scalp (or both) and the general 
sparing of hair on the occiput are key features of 
female-pattern hair loss. Parietal and bitemporal 
areas may also be involved. Trichoscopic evalua-
tion shows variation of hair-shaft diameter and 
preservation of follicular openings (ostia), the 
latter confirming the presence of intact follicu-

Key Clinical Points

Hair Loss in Women

•	 Female-pattern hair loss is common and increases with age. Distinguishing between early-onset and late-onset 
female-pattern hair loss and establishing the presence or absence of hyperandrogenism or hyperandrogenemia 
may identify subpopulations of patients with varied etiologic factors and response to treatment.

•	 The major clinical features of female-pattern hair loss are a pattern of central-scalp hair loss with or without 
frontal accentuation, preservation of follicular ostia, and variation of hair-shaft diameter. A scalp biopsy can 
confirm the disorder and determine the potential for regrowth.

•	 One treatment strategy for female-pattern hair loss is to start with either 5% topical minoxidil twice a day or a 
low dose of oral minoxidil and escalate the latter if no unacceptable side effects occur (e.g., symptomatic low 
blood pressure, peripheral edema, or hypertrichosis).

•	 Antiandrogen agents or 5α-reductase inhibitors are effective treatments in women with female-pattern hair 
loss and are useful in combination with minoxidil.

•	 For patients with female-pattern hair loss who prefer to avoid medications or wish to augment their medical 
therapy, microneedling, platelet-rich plasma, nonablative fractional laser treatment, and low-level light therapy 
may be useful.
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losebaceous units and a potentially reversible 
process. Focal atrichia — 2-to-4-mm hairless 
areas commonly seen in late-onset female-pattern 
hair loss — may reflect the prolonged latent 
period after hair shafts have been shed or the 

loss of follicles seen on scalp biopsy in advanced 
pattern hair loss.13 Clinical inflammation is ab-
sent unless the patient has an additional scalp 
condition.

The differential diagnosis of female-pattern 

Figure 1 (facing page). The Hair Cycle with Normal Hair Growth and with Pattern Hair Loss.

Panel A shows the hair cycle of a normal-scalp terminal hair. The cycle includes 3-to-6-year periods of active hair growth (anagen) sepa-
rated by periods of inactivity. This latency phase is initiated by a brief period of apoptosis-driven regression of the inferior portion of the 
hair follicle and upward movement of the remaining follicle and its dermal papilla to the area immediately below the arrector pili muscle. 
This brief transition period (catagen) is followed by a quiescent period (telogen) that lasts several months. At the conclusion of telogen, 
the hair shaft is shed (exogen), anagen is reinitiated, and the anagen follicle moves downward along the collapsed follicular streamer to 
its former location in the subcutaneous tissue. Panel B shows the hair cycle in pattern hair loss. In male-pattern or female-pattern hair 
loss, the process of miniaturization of individual hairs in affected follicular units drives the degree and location of the hair loss. The der-
mal papilla and the bulb of affected hairs, which determine the diameter of the hair shaft, synchronously become smaller and the dura-
tion of the anagen phase, which determines the length of the hair shaft, becomes shorter over several cycles. An additional period of quies-
cence called kenogen follows telogen in pattern hair loss, which lengthens the latency phase between active anagen phases and 
increases the time that affected follicles and follicular ostia may remain empty of hair shafts. In severe pattern hair loss, this miniaturiza-
tion process can evolve into actual follicular loss. The net result is a decrease in follicular density and volume.
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hair loss includes types of reversible as well as 
cicatricial (scarring) hair loss3 (Fig. 3). Telogen 
effluvium, which is characterized by a history of 
increased shedding of scalp hair and a diffuse 
decrease in hair density, is associated with a 
reversible increase in the percentage of hair in 
the telogen phase. Chronic telogen effluvium 
may occur in concert with female-pattern hair 
loss.14 Frontal fibrosing alopecia, which was first 
described in 1994, is now the most common 
type of cicatricial alopecia. It manifests pre-
dominantly in postmenopausal White women 
as recession of the anterior and parietal hair-
lines, perifollicular erythema, loss of follicular 
ostia, and loss of eyebrows, each of which may 
appear independently and in any temporal order.15 
Fibrosing alopecia in a pattern distribution is a 
type of cicatricial hair loss that appears spe-
cifically in areas of the scalp where pattern hair 
loss occurs. Central centrifugal cicatricial alo-
pecia, seen predominantly in women of African 
descent, manifests as a progressive decrease in 
hair density in the central or vertex scalp with 

loss of follicular ostia and potential balding.16 
Scalp-biopsy specimens from patients with these 
conditions have characteristic histopathologi-
cal findings but also commonly show follicu-
lar miniaturization suggestive of underlying 
female-pattern hair loss. Previously published 
articles have suggested female-pattern hair loss 
as one etiologic factor in each of these condi-
tions.17,18

If a diagnosis of female-pattern hair loss is 
suspected, a 4-mm scalp biopsy will help to con-
firm the diagnosis and can provide information 
on follicular density. Typical histologic findings 
include a decreased ratio of anagen hair to telo-
gen hair and of terminal hair to vellus hair. A 
lymphohistiocytic infiltrate at the infundibulum 
or isthmus (upper part) of the follicle is present 
in approximately 70% of biopsy specimens,14 
which raises the potential relevance of microin-
flammation in female-pattern hair loss. A biop-
sy can also identify any resident microflora in 
the infundibulum (bacteria, fungus, or demo-
dex), which could be related to the microinflam-

Figure 2. Severity Scale for Female-Pattern Hair Loss.

Patients with female-pattern hair loss may present with minimal evidence of scalp hair loss. A midline part in early female-pattern hair 
loss usually will show an increase in part width and a decrease in hair density (left panel) that are especially notable when compared 
with that in the occiput. An increasing part width from the vertex toward the anterior hairline, even if subtle, will help to differentiate the 
condition from telogen effluvium. As female-pattern hair loss progresses, one of the two primary patterns becomes obvious — a central 
spreading (Ludwig) pattern (left-middle panel) or a “Christmas tree” or frontal accentuation (Olsen) pattern (right-middle panel). The 
degree of hair loss may occasionally progress to a marked decrease in density across the entire top of the scalp (right panel), simulating 
a primary cicatricial alopecia; a scalp biopsy is recommended in these cases.
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mation and benefit from treatment. Both inflam-
mation and follicular density have been shown 
to affect response to treatment.17

A targeted history that includes age at onset, 
evolution of the hair loss, menopausal status, 
signs and symptoms of potential hyperan-
drogenism (hirsutism, irregular menses, infer-
tility, or cystic acne), current medications or 
supplements that have androgenic properties, 
and hair-care practices is key to help determine 
further evaluation and treatment. Also useful 
are blood tests to assess androgen levels in per-

sons with signs of hyperandrogenism and as-
sessment of complete blood count, iron and vi-
tamin D levels, and thyroid profile to identify 
the major potential factors that may affect hair 
regrowth.

Tr e atmen t of Fem a le-Pat ter n 
H a ir L oss

The decision on which treatment to administer 
first is dependent on the patient’s childbearing 
potential and anticipation of pregnancy in the near 

Figure 3. Differential Diagnosis of Female-Pattern Hair Loss.

The conditions listed in the four right columns may warrant a scalp biopsy to distinguish them from female-pattern hair loss. In addi-
tion, miniaturization may be present histologically in each of these conditions, which would suggest concomitant female-pattern  
hair loss.
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future, coexisting conditions including any hyper-
androgenism, and history of breast cancer. Most 
of the treatments used for female-pattern hair loss 
have not been subjected to randomized, placebo-
controlled clinical trials, and comparative assess-

ment of efficacy is difficult. A combination of 
medications with different mechanisms of action 
is commonly used, albeit with limited data on 
whether these combinations provide superior effi-
cacy as compared with monotherapy.3,19 An algo-
rithm for the evaluation and treatment of female-
pattern hair loss is presented in Figure 4.

Medical Therapy
Minoxidil

The only treatments for female-pattern hair loss 
currently approved by the Food and Drug Ad-
ministration (FDA) are a 2% topical minoxidil 
solution administered twice daily and a 5% 
topical minoxidil foam administered once daily. 
Both resulted in hair growth in more than 50% 
of the participants in a controlled 48-week tri-
al.20 A 5% topical minoxidil solution adminis-
tered twice a day, approved only for male-pattern 
hair loss, is regularly used for female-pattern hair 
loss, with data to support enhanced efficacy.21 
Minoxidil is converted to its active metabolite, 
minoxidil sulfate, by sulfotransferases in skin, 
platelets, and liver.22 Whether the mechanism 
by which minoxidil sulfate reverses the minia-
turization process is related to the opening of 
ATP-sensitive potassium channels, prostaglan-
dins, increased expression of vascular endothe-
lial growth factor, downstream activation of the 
β-catenin–Wnt pathway,22 or down-regulation of 
the androgen receptor on follicular dermal pa-
pillae23 is unclear. Common side effects include 
transient shedding of scalp hair (a positive sign 
of the transition from the telogen phase to the 
anagen phase that is shared with oral minoxidil), 
irritant or contact dermatitis, and facial hypertri-
chosis.20,21 Concomitant use of microneedling24 or 
low-level light therapy25 may increase the efficacy 
of topical minoxidil.

Although oral minoxidil at doses of 10 to 40 
mg per day is an FDA-approved treatment for 
resistant hypertension, low-dose oral minoxidil 
(defined as a dose of ≤5 mg per day) is com-
monly used off label to treat a variety of hair-
loss conditions. A randomized, prospective trial 
involving participants with female-pattern hair 
loss showed that 1 mg of oral minoxidil per day 
was at least as effective as a daily application of 
a 5% topical minoxidil solution.26 Oral minoxidil 
is rapidly absorbed and, through peripheral va-

Figure 4. Evaluation and Treatment of Female-Pattern Hair Loss.
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sodilation, may cause a decrease in blood pres-
sure and a potential compensatory increase in 
pulse rate and cardiac contractility, with these 
effects peaking at 1 to 2 hours after dose admin-
istration. Although low-dose oral minoxidil has 
no substantial effect on blood pressure in most 
persons, women may benefit from starting at a 
dose of 1.25 mg per day or less and escalating 
slowly as long as unacceptable side effects do 
not occur.22 Peripheral edema and hypertrichosis, 
both of which can manifest after approximately 
2 to 4 months of treatment and are dose related, 
have been reported in 1.1% and 15.1% of pa-
tients, respectively.22 The incidence of pericardial 
effusion, a rare side effect of oral minoxidil 
when prescribed for hypertension, is unknown 
for low-dose oral minoxidil, but both symptom-
atic and asymptomatic cases have been report-
ed.22 A sublingual and an extended-release prep-
aration of minoxidil are in clinical trials for 
pattern hair loss.

5α-Reductase Inhibitors
Both type 1 and type 2 5α-reductase isoenzymes 
are present in the hair follicle. There are two 
FDA-approved 5α-reductase inhibitors: finasteride, 
which primarily inhibits the type 2 5α-reductase 
isoenzyme, and dutasteride, which inhibits both 
type 1 and type 2 5α-reductase isoenzymes. Both 
lead to a decrease in serum dihydrotestosterone 
and an increase in testosterone and, potentially, 
estradiol.27 Neither treatment is FDA-approved for 
use in women.

A double-blind, randomized, placebo-controlled 
trial involving 137 postmenopausal women with 
mild-to-moderate female-pattern hair loss diag-
nosed clinically, with stratification according to 
hormone-replacement therapy, showed no signifi-
cant differences between finasteride at a dose of 
1 mg and placebo in hair counts, patient or in-
vestigator assessment of response to treatment, or 
scalp-biopsy results.28 However, subsequent retro-
spective case series and nonrandomized prospec-
tive studies have documented improvement with 
daily finasteride at a dose of 2.5 mg or 5 mg in 
more than 60% of pre- and postmenopausal 
women with female-pattern hair loss with or 
without concomitant hyperandrogenism or hy-
perandrogenemia.3,29,30

In a randomized, placebo-controlled trial in-

volving men with male-pattern hair loss, dutas-
teride at a dose of 0.5 mg per day showed en-
hanced efficacy as compared with finasteride at 
a dose of 5 mg per day, with dihydrotestosterone 
suppression occurring in approximately 90% of 
men treated with dutasteride and in 70% treated 
with finasteride.27 Although oral dutasteride is 
used regularly in women with hair loss, data on its 
efficacy for female-pattern hair loss are limited.

Reports of side effects in women receiving 
finasteride are infrequent but include decreased 
libido, headache, dizziness, gastrointestinal dis-
orders, depression, increased body hair, dry skin, 
increased liver-enzyme levels, and irregular men-
ses.31 Safety issues associated with dutasteride in 
women appear to be similar to finasteride, but 
because of the long half-life of dutasteride, its 
use is best reserved for women of nonchildbear-
ing potential. Topical finasteride may add a level 
of safety as compared with oral finasteride, with 
some data suggesting similar increases in hair 
count but lower levels of plasma finasteride and 
less reduction in serum dihydrotestosterone lev-
els with topical as compared with oral finaste-
ride.32 Multiple non–FDA-approved topical prep-
arations of various vehicles and concentrations 
of finasteride, minoxidil, and other agents that 
purport enhancement of hair growth are pro-
moted and sold directly to patients online or are 
available in compounding pharmacies. Because 
feminization of a male fetus is possible if a 
5α-reductase inhibitor or antiandrogen is taken 
during pregnancy, contraception measures are 
recommended for women of childbearing po-
tential.

Antiandrogens
The antiandrogens flutamide, bicalutamide, and 
spironolactone have all shown efficacy for  
female-pattern hair loss, but multicenter, pro-
spective, randomized clinical trials are lacking. 
Flutamide and bicalutamide are nonsteroidal 
antiandrogens that appear to be more effective 
for female-pattern hair loss than either spirono-
lactone or finasteride.3,33 However, they are gen-
erally not considered to be first-line treatments 
for this condition because of the potential for 
fatal liver toxicity, which is greatest with flu-
tamide. Efficacy has been reported for flutamide 
at doses of 62.5 to 250 mg per day, with side 
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effects including gastrointestinal symptoms, dry 
skin, reduced libido, and hepatic toxic effects.3 
Bicalutamide has a longer half-life than flu-
tamide, allowing administration once per day as 
compared with three times per day, respectively. 
Retrospective studies of bicalutamide, typically 
at doses of 10 to 50 mg per day, have shown 
mild increases of 2.9 to 11.4% in levels of ami-
notransferases as well as side effects such as 
peripheral edema, gastrointestinal symptoms, 
and breast tenderness.34 Spironolactone is a ster-
oidal antiandrogen and aldosterone antagonist 
that affects hair growth through interference 
with ovarian production or secretion of andro-
gens and through peripheral androgen action. 
Potential adverse reactions associated with spi-
ronolactone include breast tenderness, irregular 
menses, hyperkalemia, polyuria, postural hypo-
tension, and lightheadedness or dizziness.33,35 A 
minimal dose of spironolactone of 100 mg per day 
appears to be necessary for efficacy in female-
pattern hair loss.3 Cyproterone acetate, a syn-
thetic steroidal antiandrogen and progestin, is 
not approved in the United States but is used in 
other countries for the hyperandrogenism spec-
trum of disorders.

Topical antiandrogens for treatment of male- 
and female-pattern hair loss are currently in 
clinical trials. Ketoconazole, an imidazole anti-
fungal agent that is FDA-approved as a 2% cream, 
foam, and shampoo for superficial fungal infec-
tions, tinea versicolor, and seborrheic dermatitis, 
also has antiandrogen properties. An open-label 
study of a lotion formulation of ketoconazole and 
a controlled comparative trial of a 2% ketocon-
azole shampoo as compared with a nonmedi-
cated shampoo have shown hair regrowth with 
topical ketoconazole in participants with male-
pattern hair loss.36,37 The shampoo is commonly 
prescribed for female-pattern hair loss.

Procedural Treatments

Among the procedural treatments for female-
pattern hair loss, platelet-rich plasma is one of 
the most commonly used. Platelet-rich plasma 
may augment the efficacy of hair-growth medica-
tions or provide an alternative treatment option. 
Multisite, well-controlled studies are lacking, 
but many single-site studies have shown an in-
crease in hair-shaft diameter or density (or both) 
as compared with baseline. The general consen-
sus is that at least three treatments with platelet-Tr
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rich plasma, administered 1 month apart, are 
needed to determine efficacy, and continued 
treatments are necessary to maintain response.38-40 
Procedural treatment options are given in  
Table 1.24,25,38-46

Female-Pattern Hair Loss in Survivors  
of Breast Cancer

For survivors of breast cancer with female-pattern 
hair loss, minoxidil (topical or low-dose oral) is 
an effective frontline therapy.47 On the basis  
of large-scale studies,48 spironolactone is con-
sidered to be a low-risk treatment in survivors 
of estrogen receptor–positive cancers, whereas 
5α-reductase inhibitors and other antiandrogens 
should be avoided in this group of patients 
until further safety data are available. Low-level 
light therapy, microneedling, nonablative frac-
tional laser treatment, and hair transplants are 
reasonable additional treatments in this popu-
lation.

A r e a s of Uncerta in t y

Well-controlled clinical trials involving women 
with a firm clinical and histopathological diag-
nosis of female-pattern hair loss that take into 
account key variables, including age at onset, 
race or ethnic group, the presence or absence of 
hyperandrogenism or hyperandrogenemia, and 
menopausal status, will help to identify poten-
tial new genetic, hormonal, and environmental 
factors that are key to prognosis and effective 
treatment. Comparative-effectiveness trials are 
warranted to assess the relative efficacy of indi-
vidual agents as well as the benefits and safety 
of combinations of agents with different mecha-
nisms of action.

Guidelines

The most recent guidelines for female-pattern 
hair loss are based largely on consensus expert 
opinions. The guidelines highlight the lack of 
high-quality data for the treatment of female-
pattern hair loss outside of topical minoxidil.49,50

Conclusions a nd 
R ecommendations

The patient in the vignette has a combination of 
late-onset female-pattern hair loss, chronic telo-
gen eff luvium, and hirsutism. Her workup re-
vealed mildly elevated free and total testosterone 
levels but did not indicate the source of telogen 
effluvium, as is often the case. A biopsy was not 
essential for diagnosis.

I would start treatment with combination 
therapy, either spironolactone or finasteride for 
both the hirsutism and the female-pattern hair 
loss and either topical or oral minoxidil to ad-
dress both the female-pattern hair loss and the 
chronic telogen effluvium, providing counsel on 
the continued need for contraception while she 
is still of childbearing potential. Standardized 
photographs of the central scalp with a midline 
part (as shown in Fig. 2) are a simple and effec-
tive measure to help both the physician and the 
patient determine the efficacy of treatment, and 
trichoscopic evaluation of changes in hair-shaft 
diameter and density documents the mechanism 
of improvement.

Disclosure forms provided by the author are available with the 
full text of this article at NEJM.org.

Author Information
1 Duke University Medical Center, Durham, NC.

References
1.	 Olsen EA. Female pattern hair loss.  
J Am Acad Dermatol 2001;​45:​Suppl 3:​S70-
S80.
2.	 Redler S, Messenger AG, Betz RC. Ge-
netics and other factors in the aetiology 
of female pattern hair loss. Exp Dermatol 
2017;​26:​510-7.
3.	 Carmina E, Azziz R, Bergfeld W, et al. 
Female pattern hair loss and androgen ex-
cess: a report from the multidisciplinary 
androgen excess and PCOS committee.  

J Clin Endocrinol Metab 2019;​104:​2875-91.
4.	 Whiting DA. Possible mechanisms of 
miniaturization during androgenetic alo-
pecia or pattern hair loss. J Am Acad Der-
matol 2001;​45:​Suppl 3:​S81-S86.
5.	 Olsen EA. The midline part: an im-
portant physical clue to the clinical diag-
nosis of androgenetic alopecia in women. 
J Am Acad Dermatol 1999;​40:​106-9.
6.	 Inui S, Itami S. Molecular basis of 
androgenetic alopecia: from androgen to 

paracrine mediators through dermal pa-
pilla. J Dermatol Sci 2011;​61:​1-6.
7.	 Sawaya ME, Price VH. Different levels 
of 5α-reductase type I and II, aromatase, 
and androgen receptor in hair follicles of 
women and men with androgenetic alo-
pecia. J Invest Dermatol 1997;​109:​296-
300.
8.	 Kinoshita-Ise M, Fukuyama M, Ohya-
ma M. Recent advances in understand-
ing of the etiopathogenesis, diagnosis, and 

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by Kirk Barber on November 3, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



n engl j med 393;15  nejm.org  October 16, 2025 1519

Clinical Pr actice

management of hair loss diseases. J Clin 
Med 2023;​12:​3259.
9.	 Lee J, Choi J-E, Ha J, Kim Y, Lee C, 
Hong K-W. Genetic differences between 
male and female pattern hair loss in a Ko-
rean population. Life (Basel) 2024;​14:​939.
10.	 Birch MP, Lalla SC, Messenger AG. 
Female pattern hair loss. Clin Exp Derma-
tol 2002;​27:​383-8.
11.	 Ho C-Y, Chen JY-F, Hsu W-L, et al. Fe-
male pattern hair loss: an overview with 
focus on the genetics. Genes (Basel) 2023;​
14:​1326.
12.	 Łukasik A, Kozicka K, Pisarek A, 
Wojas-Pelc A. The role of CYP19A1 and 
ESR2 gene polymorphisms in female an-
drogenetic alopecia in the Polish popula-
tion. Postepy Dermatol Alergol 2022;​39:​
708-13.
13.	 Olsen EA, Whiting DA. Focal atrichia: 
a diagnostic clue in female pattern hair 
loss. J Am Acad Dermatol 2019;​80(6):​
1538-1543.e1.
14.	 Whiting DA. Chronic telogen effluvi-
um: increased scalp hair shedding in 
middle-aged women. J Am Acad Dermatol 
1996;​35:​899-906.
15.	 Messenger AG, Asfour L, Harries M. 
Frontal fibrosing alopecia: an update. Am 
J Clin Dermatol 2025;​26:​155-74.
16.	 Olsen EA, Callender V, McMichael A, 
et al. Central hair loss in African Ameri-
can women: incidence and potential risk 
factors. J Am Acad Dermatol 2011;​64:​245-
52.
17.	 Olsen EA. Female pattern hair loss 
and its relationship to permanent/cicatri-
cial alopecia: a new perspective. J Investig 
Dermatol Symp Proc 2005;​10:​217-21.
18.	Daunton A, Harries M, Sinclair R, 
Paus R, Tosti A, Messenger A. Chronic 
telogen effluvium: is it a distinct condi-
tion? A systematic review. Am J Clin Der-
matol 2023;​24:​513-20.
19.	 Hoedemaker C, van Egmond S, Sin-
clair R. Treatment of female pattern hair 
loss with a combination of spironolactone 
and minoxidil. Australas J Dermatol 2007;​
48:​43-5.
20.	Blume-Peytavi U, Hillmann K, Dietz 
E, Canfield D, Garcia Bartels N. A ran-
domized, single-blind trial of 5% min-
oxidil foam once daily versus 2% min-
oxidil solution twice daily in the 
treatment of androgenetic alopecia in 
women. J Am Acad Dermatol 2011;​65(6):​
1126-1134.e2.
21.	 Lucky AW, Piacquadio DJ, Ditre CM, et 
al. A randomized placebo-controlled trial 
of 5% and 2% topical minoxidil solution 
in the treatment of androgenetic alopecia 
in females. J Am Acad Dermatol 2004;​50:​
541-53.
22.	Olsen EA, Sinclair R, Hordinsky M, et 
al. Summation and recommendations for 
the safe and effective use of topical and 

oral minoxidil. J Am Acad Dermatol 2025;​
93:​457-65.
23.	 Shen Y, Zhu Y, Zhang L, et al. New 
target for minoxidil in the treatment of 
androgenetic alopecia. Drug Des Devel 
Ther 2023;​17:​2537-47.
24.	 English RS Jr, Ruiz S, DoAmaral P. 
Microneedling and its use in hair loss 
disorders: a systematic review. Dermatol 
Ther (Heidelb) 2022;​12:​41-60.
25.	 Liu Y, Jiang L-L, Liu F, et al. Compari-
son of low-level light therapy and combi-
nation therapy of 5% minoxidil in the 
treatment of female pattern hair loss. La-
sers Med Sci 2021;​36:​1085-93.
26.	Ramos PM, Sinclair RD, Kasprzak M, 
Miot HA. Minoxidil 1 mg oral versus mi-
noxidil 5% topical solution for the treat-
ment of female-pattern hair loss: a ran-
domized clinical trial. J Am Acad Dermatol 
2020;​82:​252-3.
27.	 Olsen EA, Hordinsky M, Whiting D, et 
al. The importance of dual 5α-reductase 
inhibition in the treatment of male pat-
tern hair loss: results of a randomized 
placebo-controlled study of dutasteride 
versus finasteride. J Am Acad Dermatol 
2006;​55:​1014-23.
28.	Price VH, Roberts JL, Hordinsky M, 
et al. Lack of efficacy of f inasteride in 
postmenopausal women with androge-
netic alopecia. J Am Acad Dermatol 2000;​
43:​768-76.
29.	Iamsumang W, Leerunyakul K, 
Suchonwanit P. Finasteride and its poten-
tial for the treatment of female pattern 
hair loss: evidence to date. Drug Des De-
vel Ther 2020;​14:​951-9.
30.	Won Y-Y, Lew B-L, Sim W-Y. Clinical 
efficacy of oral administration of finaste-
ride at a dose of 2.5 mg/day in women 
with female pattern hair loss. Dermatol 
Ther 2018;​31(2):​e12588.
31.	Hirshburg JM, Kelsey PA, Therrien 
CA, Gavino AC, Reichenberg JS. Adverse 
effects and safety of 5-alpha reductase 
inhibitors (finasteride, dutasteride): a sys-
tematic review. J Clin Aesthet Dermatol 
2016;​9:​56-62.
32.	 Piraccini BM, Blume-Peytavi U, Scarci 
F, et al. Efficacy and safety of topical fi-
nasteride spray solution for male andro-
genetic alopecia: a phase III, randomized, 
controlled clinical trial. J Eur Acad Der-
matol Venereol 2022;​36:​286-94.
33.	 Jha AK, Zeeshan MD, Singh A, Singh 
AK. Efficacy and safety of spironolac-
tone versus bicalutamide in female pat-
tern hair loss: a retrospective comparative 
study. Australas J Dermatol 2024;​65:​437-
43.
34.	Carvalho RM, Santos LDN, Ramos 
PM, et al. Bicalutamide and the new per-
spectives for female pattern hair loss 
treatment: what dermatologists should 
know. J Cosmet Dermatol 2022;​21:​4171-5.

35.	 James JF, Jamerson TA, Aguh C. Effi-
cacy and safety profile of oral spironolac-
tone use for androgenic alopecia: a sys-
tematic review. J Am Acad Dermatol 2022;​
86:​425-9.
36.	 Piérard-Franchimont C, De Doncker 
P, Cauwenbergh G, Piérard GE. Ketocon-
azole shampoo: effect of long-term use in 
androgenic alopecia. Dermatology 1998;​
196:​474-7.
37.	 Inui S, Itami S. Reversal of androge-
netic alopecia by topical ketoconzole: rel-
evance of anti-androgenic activity. J Der-
matol Sci 2007;​45:​66-8.
38.	Dervishi G, Liu H, Peternel S, Labeit 
A, Peinemann F. Autologous platelet-rich 
plasma therapy for pattern hair loss: a 
systematic review. J Cosmet Dermatol 
2020;​19:​827-35.
39.	 Bruce AJ, Pincelli TP, Heckman MG, 
et al. A randomized, controlled pilot trial 
comparing platelet-rich plasma to topical 
minoxidil foam for treatment of andro-
genic alopecia in women. Dermatol Surg 
2020;​46:​826-32.
40.	Dubin DP, Lin MJ, Leight HM, et al. 
The effect of platelet-rich plasma on fe-
male androgenetic alopecia: a random-
ized controlled trial. J Am Acad Dermatol 
2020;​83:​1294-7.
41.	 Delaney SW, Zhang P. Systematic re-
view of low-level laser therapy for adult 
androgenic alopecia. J Cosmet Laser Ther 
2018;​20:​229-36.
42.	 Li X, Zhang S. Progress of clinical 
research on fractional laser treatment of 
androgenetic alopecia: a review article.  
J Cosmet Dermatol 2024;​23:​3456-65.
43.	 Lee G-Y, Lee S-J, Kim W-S. The effect 
of a 1550 nm fractional erbium-glass laser 
in female pattern hair loss. J Eur Acad Der-
matol Venereol 2011;​25:​1450-4.
44.	Avram MR, Queen D, Shapiro J,  
Munavalli G. Improvement in scalp hair 
appearance following treatment with a 
non-ablative fractional laser: a retrospec-
tive observational study. Lasers Surg Med 
2025;​57:​590-7.
45.	Moftah N, Moftah N, Abd-Elaziz G, 
et al. Mesotherapy using dutasteride-
containing preparation in treatment of 
female pattern hair loss: photographic, 
morphometric and ultrustructural evalua-
tion. J Eur Acad Dermatol Venereol 2013;​
27:​686-93.
46.	Tang Z, Hu Y, Wang J, Fan Z, Qu Q, 
Miao Y. Current application of meso-
therapy in pattern hair loss: a systematic 
review. J Cosmet Dermatol 2022;​21:​4184-
93.
47.	 Zaminski D, Sikora M, Nohria A, et al. 
Tolerability and effectiveness of low-dose 
oral minoxidil for alopecia in patients 
with breast cancer: a retrospective cohort 
study. J Am Acad Dermatol 2025;​92:​906-9.
48.	Rozner RN, Freites-Martinez A, Shap-

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by Kirk Barber on November 3, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



n engl j med 393;15  nejm.org  October 16, 20251520

Clinical Pr actice

iro J, Geer EB, Goldfarb S, Lacouture ME. 
Safety of 5α-reductase inhibitors and spir-
onolactone in breast cancer patients re-
ceiving endocrine therapies. Breast Cancer 
Res Treat 2019;​174:​15-26.
49.	 Kanti V, Messenger A, Dobos G, et al. 

Evidence-based (S3) guideline for the treat-
ment of androgenetic alopecia in women 
and in men — short version. J Eur Acad 
Dermatol Venereol 2018;​32:​11-22.
50.	Manabe M, Tsuboi R, Itami S, et al. 
Guidelines for the diagnosis and treat-

ment of male-pattern and female-pattern 
hair loss, 2017 version. J Dermatol 2018;​
45:​1031-43.
Copyright © 2025 Massachusetts Medical Society.

images in clinical medicine

The Journal welcomes consideration of new submissions for Images in Clinical 
Medicine. Instructions for authors and procedures for submissions can be found 
on the Journal’s website at NEJM.org. At the discretion of the editor, images that  

are accepted for publication may appear in the print version of the Journal,  
the electronic version, or both. 

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by Kirk Barber on November 3, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.


