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Female pattern hair loss (FPHL), or androgenetic alopecia 
(AGA), is a common cause of alopecia in women character-
ized by nonscarring, progressive loss of terminal hairs over the 

frontal and vertex regions of the scalp.1 The hair loss occurs due to 
a process called follicular miniaturization, in which there is short-
ening of anagen phase and an increase in vellus hairs over frontal 
and vertex scalp.1 FPHL may occur at any age with varying sever-
ity, and it becomes clinically detectable in about 3% of women 
by 29 years of age, in 13% by 49 years, in 19% by 69 years, and 
in 25% among those over 69.2,3 Clinical severity and progression 
tends to be more intense with earlier onset. Prevalence appears to 
be lower among women of Asian descent.1

Typically, women complain of a thinning ponytail, scalp visibil-
ity in frontal and vertex areas, and gradual thinning of hair density 
on the central scalp. Patients frequently relate an increased sunburn 
in those thinned areas. Clinically, there is a gradual transition of 
terminal scalp hairs to vellus hairs over the areas of frontal and 
vertex of scalp, without scaling, inflammation, or scarring. How-
ever, scalp seborrhea and seborrheic dermatitis may be associated 
with FPHL. Loss of scalp hair density is progressive but slow, and 
usually there are no areas of complete baldness. 

FPHL is a major concern for women and is associated with 
reduced quality of life. Herein, we review the various treatments 
used for FPHL and their efficacy. 

Diagnosing FPHL
The approach to any hair loss is challenging and involves a com-
bination of a patient’s medical and family history, trichoscopy, 
laboratory evaluation, and potential biopsy to further examine the 
possibility of an inflammatory and scarring alopecia. Patient his-

tory should include questions regarding duration and progression 
of hair loss; amount of shedding; hair habits such as coloring or 
bleaching, heat styling, or the use of perms and keratin treatments; 
any additional symptoms such as itching, scaling, or burning; re-
cent changes in medication; hospitalizations or new stresses; di-
etary habits; and general personal and family medical conditions. 
To assess current amount of hair shedding, the hair-pull test, in 
which 50 to 60 hairs are grasped at the scalp and pulled away from 
the head, should be performed. By doing this, loose telogen hairs 
are removed, and removal of more than 10% of hairs indicates ex-
cess shedding. Examining the differences between left and right 
parietal, frontal, and occipital scalp can give further clues to the 
disease.4 Trichoscopy can be further used to assess loss of terminal 
hairs within follicular units and variations in hair diameter due to 
follicular miniaturization (>20% reduction in hair shaft diameter) 
characteristic of male and female pattern hair loss.5-7 Other signs 
that may be present are follicular atrichia, yellow dots (due to fill-
ing of follicular ostia with keratin and sebum), and white peripi-
lar signs.5,8 If a biopsy is needed, local anesthetic is applied, and 
4-mm scalp punch biopsies—preferably from the midline—are 
obtained and sectioned horizontally. Terminal-to-vellus hair ratio 
of less than 3:1 and lack of other pathologic signs are indicative of 
FPHL.4 In our practice, we routinely perform laboratory analyses 
for complete blood count, metabolic panel, ferritin, zinc, and vi-
tamin D levels, as well as thyroid-stimulating hormone, total and 
free testosterone, and dihydroepiandrosterone sulfate. Additional 
testing is relative to the patient’s history but can include more ex-
tensive thyroid evaluation, microsomal antibodies, and antinuclear 
antibodies.

Topicals
A summary of topical treatments is presented in Table 1.

Minoxidil
First-line treatment for FPHL is minoxidil, a potassium channel 
opener that is hypothesized to enhance angiogenesis and vasodila-
tion, in addition to having anti-inflammatory and anti-androgenic 
effects.9 Of note, only 2% and 5% minoxidil are US Food and Drug 
Administration approved for FPHL; all other therapies discussed 
are off-label. The resulting anagen phase is prolonged while telo-
gen is shortened and miniaturized follicles are enlarged, resulting 
in increased hair counts and weight. Minoxidil is available in 2% 
and 5% solution or 5% foam.10 Minoxidil solutions should be ap-
plied to the affected scalp 1 to 2 times a day, while foam is applied 
once a day. A randomized placebo-controlled trial demonstrated 
superior efficacy for hair count and patient and physician assess-
ment of hair growth for 5% and 2% topical minoxidil after 48 
weeks.10 Similarly, a phase 3 trial comparing 5% minoxidil and 
placebo improved regrowth and scalp coverage after 24 weeks in 
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both physician and patient assessment.11 Recently, a phase 3 trial 
of 5% and 2% minoxidil for FPHL showed similar effects in hair 
regrowth after 24 weeks, but minoxidil was unable to meet non-
inferiority criteria.12 For nonresponders to 5% minoxidil, there 
is some evidence that using 15% topical minoxidil could induce 
hair growth in 60% of patients without increasing adverse events; 
however, further investigation is necessary.13 In our practice, we 
recommend 5% minoxidil for its effect on hair regrowth and higher 
patient satisfaction. During the initial treatment period of 2 to 8 
weeks, there can be transient increase in shedding, of which pa-
tients must be informed.14 Additional adverse effects include scalp 
pruritus, flaking, and facial hypertrichosis, which are more likely 
to occur with 5% minoxidil.10 Minoxidil should be used for at least 
12 months for optimal results.9

Shampoo
Ketoconazole is an imidazole antifungal with anti-inflammatory 
and anti-androgenic properties. The anti-androgenic mechanism is 
due to a decrease in dihydrotestosterone at the level of the hair 
follicle.15 It comes in 1% (over the counter) and 2% (prescription) 
solutions. The patient is supposed to lather the shampoo and leave 
it on for 5 minutes before rinsing off. Limited data are available for 

females; however, in a study of 6 Japanese males, 2 experienced 
hair growth at 6 and 10 months with ketoconazole alone.15 Another 
study examining 39 patients using ketoconazole and 2% minoxidil 
and ketoconazole alone found similar improvement in hair density 
as well as size and proportion of anagen follicles.16 Side effects 
include irritation, scalp oiliness or dryness, pustules, discoloration, 
and abnormal hair texture. There is no evidence regarding safety 
profile during pregnancy or breastfeeding.

Zinc pyrithione is another antimicrobial shampoo used for seb-
orrheic dermatitis. It likely releases zinc ion, causing a reduction 
in inflammation. It is also a skin antioxidant and has been demon-
strated to inhibit 5-alpha reductase in vitro.17-19 Limited data on ef-
ficacy are available. In a randomized controlled trial of 200 males 
on placebo, zinc pyrithione shampoo, minoxidil, or a combination, 
there was a significant increase in total hair counts compared with 
placebo; however, this was about half of the increase seen in the 
group treated with minoxidil.20 Despite this, the effects of zinc py-
rithione were apparent only to the investigator.20 Side effects in-
clude irritation and itching.

Others
Several other less used topical therapies exist, including 17α es-
tradiol and methyl vanillate. A study of 53 women using 0.025% 
17α estradiol, which inhibits conversion of androstenedione to 
testosterone, demonstrated significant improvement by physician 
and patient assessment.21 In addition, a randomized controlled trial 
demonstrated a 63% reduction in telogen hairs, and another study 
reported maintaining 88% of anagen hairs but no hair regrowth.21,22 
However, in comparison to minoxidil, 17α estradiol demonstrates 
lower efficacy for hair regrowth.23

A newer treatment option is topical methyl vanillate, which ac-
tivates the WNT/α-catenin signaling pathway. A 0.2% spray was 
used on 20 women, and there was a 6% increase in hair count and 
12% increase in hair density after 6 months.24

Systemic
A summary of systemic treatments is presented in Table 2.

Anti-androgens
Anti-androgen therapy is used in FPHL if there is presence of hy-
perandrogenism or if there is a poor response to minoxidil; howev-
er, information on their efficacy is limited.25 The most commonly 
used anti-androgenic drugs are 5-alpha reductase inhibitors (fin-

■ TABLE 1.  Topical treatments for female pattern hair loss

Mechanism of Action Dosage Side Effects

Topical minoxidil K+ channel opener with anti-
inflammatory, antiandrogenic 
properties

2% solution; 5% solution; 5% 
foam

Hair shedding during the first 2-8 weeks, scalp 
pruritus, flaking, facial hypertrichosis

Zinc pyrithione Releases zinc ion, inhibits 5α reductase Irritation, itching

Ketoconazole Reduction of dihydrotestosterone in 
the hair follicle

1% shampoo; 2% shampoo Irritation, scalp oiliness or dryness, pustules, 
discoloration, abnormal hair texture

■ FIGURE 1.   A 46-year-old woman with FPHL, before and after spi-
ronolactone 100 mg daily, minoxidil 5% once daily, daily multivita-
min, and ketoconazole shampoo 3 times weekly. Photos courtesy 
of Melissa Piliang, MD. Abbreviation: FPHL, female pattern hair loss.
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asteride, dutasteride), spironolactone, flutamide, and cyproterone 
acetate (progesterone), which are typically used in conjunction 
with minoxidil.

Oral contraceptives
Systemic estrogens up-regulate sex-hormone-binding globulin, re-
sulting in decreased circulating testosterone.26 In addition, they can 
increase the anagen phase and decrease telogen, which is support-
ed by telogen effluvium following cessation of oral contraceptives. 
Little information exists on usage of oral contraceptives alone in 
FPHL, and we recommend using them as an adjunctive therapy for 
premenstrual women, particularly if there’s a history of hormonal 
imbalance or polycystic ovarian syndrome or if patients are taking 
finasteride.

5-alpha reductase inhibitors
Finasteride is a type 2 5-alpha reductase inhibitor that works by 
blocking conversion of testosterone to dihydrotestosterone.27 Vari-
able efficacy has been demonstrated in studies, with some retro-
spective studies showing no significant improvement with 1.25 
mg/day and one large, multicenter placebo-controlled trial of 
postmenopausal women concluding that 1 mg of finasteride does 
not increase hair growth or slow progression.28,29 However, other 
case reports and retrospective studies demonstrated that dosage be-
tween 1.25 mg/day, 2.5 mg/day, and 5 mg/day are associated with 
increase in hair thickness and improvement in hair regrowth.30-35 
An additional retrospective study of 112 premenopausal and post-
menopausal females on 2.5-mg finasteride found significant im-
provement of hair loss in 65.2% and slight improvement in 29.5% 
and that patients with a lower Ludwig score and older age at onset 
demonstrated better response to therapy.33 Potential side effects in-
clude depression, allergic reactions, and loss of libido; however, 
limited data are available in women.36 This treatment is not advis-
able in those with a history of breast cancer and requires use of 
contraception in women of childbearing age because finasteride is 
teratogenic.36,37 Liver function tests should be performed as finas-

teride is metabolized in the liver.37 Finasteride treatment should be 
continued for 12 months to establish efficacy.

Dutasteride is superior to finasteride in inhibiting conversion of 
testosterone to dihydrotestosterone due to blocking type 1 and 2 of 
5-alpha reductase.37,38 It has effectively been used off-label in doses 
of 0.25 to 0.5 mg/day in postmenopausal women.38 In addition, 
patients undergoing 12 sessions of mesotherapy with dutasteride 
demonstrated a 62.8% improvement from baseline compared with 
17.5% in controls, with no difference in side effects between the 2 
groups.39 Treatment should continue for 6 months to achieve effect.

Spironolactone
Spironolactone is an aldosterone antagonist with weak 5-alpha 
reductase inhibitor activity that depletes cytochrome p450, thus 
decreasing testosterone production. Starting dose is usually 50 
mg per day and is increased as needed by 50 mg per month as 
tolerated, until dosage reaches 200 mg per day.40 In a retrospec-
tive study, 74.3% of female patients on spironolactone reported 
stabilization or improvement of hair loss.41 In a comparison study 
of spironolactone and cyproterone acetate efficacy, about 44% of 
females experienced hair regrowth and 12% had continued hair 
loss.42 Another study examined efficacy of oral minoxidil 0.25 mg 
and spironolactone 25 mg and found reductions in hair shedding 
and hair loss severity at 12 months.43 Side effects of spironolac-
tone only include breast tenderness, lethargy, headache, nausea, 
menorrhagia, hyperkalemia, and orthostatic hypotension, while 
urticarial, hypertrichosis, and postural hypotension were seen in 
the oral minoxidil and spironolactone combination. Blood pressure 
and serum potassium should be monitored.43,44 Efficacy should be 
assessed after 6 months of usage.

Flutamide
Flutamide competitively blocks the binding of androgen to its re-
ceptor and decreases testosterone production by depleting micro-
somal cytochrome p450.45,46 It is rarely used in FPHL, typically 
only if women failed to improve with another anti-androgen. A 

■ TABLE 2.  Systemic treatments for female pattern hair loss

Mechanism of Action Dosage Side Effects

5α reductase Blocks conversion of testosterone to 
dihydrotestosterone

  Finasteride Blocks type 2 5α reductase 2.5 mg/day-5 mg/day Depression, allergic reactions and loss of 
libido, teratogenic

  Dutasteride Blocks type 1 and 2 5α reductase 0.25-0.5 mg/day 
postmenopausal

Depression, allergic reactions and loss of 
libido, teratogenic

Spironolactone Aldosterone antagonist, weak 5α 
reductase inhibitor, decreases 
microsomal cytochrome p450 activity

50 mg/day increased by 50 mg 
per month to up to 200 mg/day

Breast tenderness, lethargy, headache, 
nausea, menorrhagia, hyperkalemia, and 
orthostatic hypotension

Flutamide Competitive blockage of androgen 
binding to its receptor, decreases 
microsomal cytochrome p450 activity

62.5 mg/day Headache, dry skin, reduction in libido, 
gastrointestinal distress, liver function test 
abnormalities, and hepatic failure

Cyproterone acetate Direct inhibition of androgen receptors 
and gonadotropin-releasing hormone

Premenopausal: 100 mg/
day for 10 days per month; 
postmenopausal: 50 mg/day 

Weight gain, menstrual irregularities, loss of 
libido, depression, and gastrointestinal upset
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prospective cohort study of premenopausal women demonstrated 
a 15% improvement in hair loss severity within 6 months, 20% 
improvement after 1 year, and 28% improvement after 2 years.45 
Dosage of 62.5 mg per day has proven safe and effective.45,46 Side 
effects are headache, dry skin, reduction in libido, gastrointestinal 
distress, liver function test abnormalities, and hepatic failure.45 Ef-
ficacy can be assessed after 6 months.45 

Cyproterone acetate
Cyproterone acetate, which acts as a progesterone, directly blocks 
androgen receptors and inhibits gonadotropin-releasing hormone.14 
It was found to be more effective in women with signs of hyper-
androgenism compared with 2% minoxidil.47 In women without 
hyperandrogenism, it is effective in conjunction with oral contra-
ceptives.48 Dosage is 100 mg/day for 10 days per month in pre-

menopausal women and 50 mg/day for postmenopausal women.49 
Side effects include weight gain, menstrual irregularities, loss of 
libido, depression, and gastrointestinal upset.47,48 This medication 
is not available for use in the United States. 

Interventional treatments
A summary of interventional treatments is presented in Table 3.

Low-level laser light therapy
The initial discovery of low-level laser light therapy (LLLT) in hair 
loss followed reports of hypertrichosis in patients undergoing in-
tense pulsed light to remove unwanted hair. This was termed para-
doxical hypertrichosis and is hypothesized to occur when the laser 
fluence is suboptimal for thermolysis but sufficient for stimulating 
hair growth by acting on hair follicle stem cells or follicular kera-
tinocytes and thus accelerating mitotic rate.50,51 In addition, it re-
duces inflammation by increasing transforming growth factor beta 
1 and interleukin 10 and reducing proinflammatory cytokines and 
prostaglandin E2. Usually, wavelengths between 600 and 1,400 nm 
in the infrared spectrum are used.52 There are various devices that 
can be used, including excimer, helium–neon, fractional erbium 
glass lasers, laser combs, and head caps. HairMax was the first 
approved device for FPHL, and a study of 7 female patients re-
ported an increase in hair count and strength in the temporal and 
vertex area.53 Similarly, a helmet-shaped device reported an in-
crease in mean hair diameter after 23 weeks of daily treatment for 
18 minutes; however, patients did not perceive the improvement.54 
Another randomized controlled trial of a 655-nm helmet-shaped 
device for utility in 47 FPHL patients found a 37% improvement 
after 16 weeks of treatment every other day.55 Adverse effects in-
clude headache, erythema, pruritus, burning, pain, and mild pares-
thesia.56 This is a good adjunct for patients who do not respond to 
other therapies and do not wish to undergo hair transplantation.50

Platelet-rich plasma
Platelet-rich plasma (PRP) is produced by centrifuging patient 
blood, thus increasing platelet concentration 300% to 700% from 
baseline and injecting it into androgen-dependent areas of the 

■ TABLE 3.  Interventions for female pattern hair loss

Mechanism of Action Dosage Side Effects

PRP Growth factors, chemokines, 
cytokines induce hair growth

Monthly sessions for the first 3 months, 
then every 3 months for the first year 

Swelling, bruising, headache, pain

Low-level laser light therapy Vasodilation, anti-
inflammation; mitochondria 
activation

600-1,400 nm; ~25 minutes every other 
day

Headache, erythema, pruritus, 
burning, pain, mild paresthesia

Microneedling Mechanical disruption of 
collagen fibers resulting in 
increased growth factors and 
cytokines in the area

Same as PRP Itching, erythema, pain, headache, 
and infection

Mesotherapy Microinjection of medication Same as PRP Itching, erythema, pain, headache, 
and infection

Hair transplant Depends on patient

Abbreviation: PRP, platelet-rich plasma.

■ FIGURE 2.  A 41-year-old woman with FPHL who had been stable 
on 5 years of spironolactone 50 mg daily, 5% minoxidil daily, and 3 
mg of biotin daily (left). She desired additional hair growth, so she 
underwent 3 monthly sessions of PRP (right). Photos courtesy of 
Shilpi Khetarpal, MD. Abbreviations: FPHL, female pattern hair loss; 
PRP, platelet-rich plasma.
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scalp.57 Platelets in the centrifuged solution become activated when 
injected into the scalp and release numerous growth factors from 
alpha granules as part of the wound-healing process.58 The growth 
factors bind to the bulge area of the hair follicles and promote hair 
growth through fibroblast activation, collagen synthesis, stimula-
tion of the extracellular matrix, and overexpression of endogenous 
growth factors. A study of 20 FPHL patients undergoing 1 session 
of PRP and 11 sessions of polydeoxyribonucleotide demonstrated 
improvement in hair thickness compared with 20 patients under-
going just polydeoxyribonucleotide injections.59,60 Microneedling 
combined with PRP once a month for 6 months was compared to 
5% minoxidil monotherapy in 40 FPHL patients, and both groups 
showed similar improvement in hair counts; however, minoxidil 
produced faster hair regrowth.61 Finally, in a meta-analysis exam-
ining 6 studies of both male and female pattern hair loss, there was 
a significant increase in hair density and thickness.58 

PRP has become a promising treatment modality for FPHL; 
however, no standard practice for PRP preparation and administra-
tion or methods for evaluation of results have been established. 
In our practice, we recommend the use of PRP as a co-adjuvant 
treatment for FPHL and encourage patients to continue topical 
and/or oral therapies because PRP does not suppress the hormonal 
component of FPHL. Based on review of the published studies, we 
suggest PRP preparation by a single-spin centrifugation method 
to produce pure PRP with a mean platelet enrichment 3- to 6-fold 
the mean concentration of whole blood and minimize the granulo-
cytes. We recommend administration of PRP as subdermal depo 
bolus injections, which allow for diffusion of PRP and result in 
fewer injections because this is less painful and an overall more 
efficient injection technique. Injections should be spaced out in the 
thinning area, which is typically along the hairline, part, vertex, 
and crown of the scalp. Side effects include pain at injection site, 
swelling, bruising, and rarely headaches, all of which are mild and 
transient. Treatment intervals should include monthly sessions for 
the first 3 months, then every 3 months for the first year (6 treat-
ment sessions in first year—months 1, 2, 3, 6, 9, and 12). However, 
3 monthly sessions followed by sessions at 6-month intervals has 
also been effective. Overall, our male and female patients have had 
positive results from PRP injections in AGA in terms of regrowth, 
increased hair density, and improved quality of life.

Mesotherapy and microneedling
Mesotherapy involves microinjection of various vitamins, miner-
als, lipolysis agents, and medications into the middle layer of skin. 
Microneedling is another technique that involves creating multiple 
punctures in the skin using dermal rollers or stamp devices and can 
be followed by application of various solutions to improve their 
absorption.62 Prior to either technique, a topical anesthetic is ap-
plied 15 to 45 minutes prior to starting, followed by disinfection 
if needed. If using the microneedling stamp, linear movement over 
the treatment area is necessary with lifting of the device between 
strokes. In the case of dermal rollers, 0.5- to 1.5-mm needles are 
used, and the rolling motion is performed in a vertical, horizontal, 
and diagonal direction 15 to 20 times until there is mild erythema 
of the scalp. Once treatment is completed, antibiotic should be ap-
plied.63 Potential complications include itching, erythema, pain, 

headache, and infection.62 In addition, there have been reported 
cases of cicatricial and reversible alopecia following mesotherapy 
for AGA (patterned alopecia), indicating that caution needs to be 
taken with technique and quality of injectable solutions.64,65 Con-
traindications include pregnancy, history of stroke or cancer, and 
anticoagulation medication.66

Hair transplantation
Hair transplantation is an important alternative if response to phar-
macological therapy is unsatisfactory; however, realistic goals 
must be set. The results depend on technique used, donor area, 
quality of harvested hair, amount of hairs transplanted, and recipi-
ent area.67 Other therapies must be continued post-transplant, or 
progression of hair loss will continue to occur. Adjuvant use of 
PRP as a direct injection to the scalp, or in conjunction with hair 
transplant procedures, has shown better results compared with hair 
transplant alone.67,68

Combination therapy
Combination therapy is often necessary for hair loss treatment; 
however, few studies examine the efficacy of various combina-
tions. Most often, topical minoxidil is combined with some form 
of cosmetic coverage, and/or anti-androgenic therapy is employed. 
More recently, at-home treatment with LLLT is added along with 
PRP once every 3 to 6 months.69

A recent study evaluating combination 2% minoxidil and bo-
tanical hair solution demonstrated improvement in hair growth, as 
well as patient satisfaction with hair volume and quality within 6 
weeks.70,71,72 Similar findings were present in men using 5% mi-
noxidil and botanical hair solution.73 Another study evaluated ef-
fects of a combination of 3% minoxidil and 0.025% 17α estradiol 
on 34 women and found increases in hair count and density after 
6 months of treatment.74 However, none of these studies had com-
parison groups available. 

Combination low-dose oral minoxidil (0.25 mg) and spirono-
lactone (25 mg) demonstrated decrease in severity of hair loss and 
shedding in 100 women.43 Side effects were present in 8 women 
and included urticarial, facial hypertrichosis, and postural hyper-
tension; however, no hyperkalemia or hematological abnormalities 
were noted.43 

LLLT for 25 minutes 3 days a week for 4 months combined with 
5% minoxidil in 45 patients demonstrated a significant increase 
in hair follicles using ultrasound biomicroscopy after 2 months 
and a significant increase in hair follicle regrowth after 4 months 
using dermoscopy.75 Patient satisfaction was highest in the com-
bined minoxidil and LLLT group compared with either modality 
alone. Side effects included warm sensation, irritation, and scalp 
tenderness.75 In contrast, a study of LLLT at 655 nm containing 
32 patients demonstrated no differences between LLLT alone and 
combination with minoxidil or finasteride.76

Mesotherapy with 0.05-mL dutasteride was used in 86 FPHL 
patients, and mesotherapy with saline was used in 40 controls.39 
Treatments were received once a week for 8 weeks, then every 
other week for 4 weeks, and finally once every 4 weeks. Improve-
ment was present in 62.8% of patients and 17.5% of controls. Bet-
ter response was seen in FPHL patients with shorter duration of 
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disease. There is some evidence that increasing the protocol time 
to 3 months could be effective and maintain adherence.77 

Another study evaluated 11 women for whom one-half of the 
scalp was treated with 5 weekly sessions of growth factors followed 
by microneedling with 0.5 mm while the other side received saline 
followed by microneedling.78 The growth-factor-treated side had 
>10% increase in hair count compared with the control side; how-
ever, it is important to note that growth factors likely had an effect on 
the other side of the scalp. No adverse events were noted.79,80

In our practice, we generally prescribe 5% minoxidil daily with 
spironolactone starting at 50 mg (Figure 1). The maintenance 
dose is usually 100 mg of spironolactone due to dose-dependent 
risk of adverse events. For adjunctive therapy, we prescribe daily 
multivitamin—biotin 3 mg and vitamin D3 2,000 international 
units—particularly if patients have nutritional deficiencies or are 
on vegetarian or vegan diets. In addition, we prescribe ketocon-
azole shampoo at least 2-3 times a week, alternating with their 
personal-choice shampoo. If a patient’s hair loss is stable but hair 
regrowth is unsatisfactory, additional recommendations include a 
trial of PRP, LLLT, or combination PRP and LLLT and possibly 
microneedling with and without minoxidil (Figure 2).

References
1.	 Olsen EA. Female pattern hair loss. J Am Acad Dermatol. 2001;45(3 Suppl):S70-

S80.
2.	 Norwood OT. Incidence of female androgenetic alopecia (female pattern alopecia). 

Dermatol Surg. 2001;27(1):53-54.
3.	 Birch MP, Messenger JF, Messenger AG. Hair density, hair diameter and the preva-

lence of female pattern hair loss. Br J Dermatol. 2001;144(2):297-304.
4.	 Harries M, Tosti A, Bergfeld W, et al. Towards a consensus on how to diagnose and 

quantify female pattern hair loss - The ‘Female Pattern Hair Loss Severity Index 
(FPHL-SI)’. J Eur Acad Dermatol Venereol. 2015;30(4):667-676. doi: 10.1111/
jdv.13455.

5.	 Zhang X, Caulloo S, Zhao Y, Zhang B, Cai Z, Yang J. Female pattern hair loss: 
clinico-laboratory findings and trichoscopy depending on disease severity. Int J Tri-
chology. 2012;4(1):23-28. doi: 10.4103/0974-7753.96082.

6.	 Bhamla SA, Dhurat RS, Saraogi PP. Is trichoscopy a reliable tool to diagnose early 
female pattern hair loss? Int J Trichology. 2014;5(3):121-125. doi: 10.4103/0974-
7753.125603.

7.	 Sewell LD, Elston DM, Dorion RP. “Anisotrichosis”: a novel term to describe pattern 
alopecia. J Am Acad Dermatol. 2007;56(5):856. doi: 10.1016/j.jaad.2007.01.020.

8.	 Messenger AG, Sinclair R. Follicular miniaturization in female pattern hair loss: 
clinicopathological correlations. Br J Dermatol. 2006;155(5):926-930. doi: 
10.1111/j.1365-2133.2006.07409.x.

9.	 Olsen EA, Messenger AG, Shapiro J, et al. Evaluation and treatment of male and 
female pattern hair loss. J Am Acad Dermatol. 2005;52(2):301-311. doi: 10.1016/j.
jaad.2004.04.008.

10.	 Lucky AW, Piacquadio DJ, Ditre CM, et al. A randomized, placebo-controlled trial 
of 5% and 2% topical minoxidil solutions in the treatment of female pattern hair 
loss. J Am Acad Dermatol. 2004;50(4):541-553. doi: 10.1016/j.jaad.2003.06.014.

11.	 Bergfeld W, Washenik K, Callender V, et al. A Phase III, Multicenter, Parallel-
Design Clinical Trial to Compare the Efficacy and Safety of 5% Minoxidil Foam 
Versus Vehicle in Women With Female Pattern Hair Loss. J Drugs Dermatol. 
2016;15(7):874-881.

12.	 Blume-Peytavi U, Shapiro J, Messenger AG, et al. Efficacy and Safety of Once-
Daily Minoxidil Foam 5% Versus Twice-Daily Minoxidil Solution 2% in Female 
Pattern Hair Loss: A Phase III, Randomized, Investigator-Blinded Study. J Drugs 
Dermatol. 2016;15(7):883-889.

13.	 McCoy J, Goren A, Kovacevic M, Shapiro J. Minoxidil dose response study in fe-
male pattern hair loss patients determined to be non-responders to 5% topical min-
oxidil. J Biol Regul Homeost Agents. 2017;30(4):1153-1155.

14.	 Atanaskova Mesinkovska N, Bergfeld WF. Hair: what is new in diagnosis and man-
agement? Female pattern hair loss update: diagnosis and treatment. Dermatol Clin. 
2012;31(1):119-127. doi: 10.1016/j.det.2012.08.005.

15.	 Inui S, Itami S. Reversal of androgenetic alopecia by topical ketoconzole: relevance 
of anti-androgenic activity. J Dermatol Sci. 2007;45(1):66-68. doi: 10.1016/j.jderm-

sci.2006.08.011.
16.	 Piérard-Franchimont C, De Doncker P, Cauwenbergh G, Piérard GE. Ketocon-

azole shampoo: effect of long-term use in androgenic alopecia. Dermatology. 
1998;196(4):474-477. doi: 10.1159/000017954.

17.	 Guéniche A, Viac J, Lizard G, Charveron M, Schmitt D. Protective effect of zinc on 
keratinocyte activation markers induced by interferon or nickel. Acta Derm Vene-
reol. 1995;75(1):19-23.

18.	 Stamatiadis D, Bulteau-Portois MC, Mowszowicz I. Inhibition of 5 alpha-reductase 
activity in human skin by zinc and azelaic acid. Br J Dermatol. 1988;119(5):627-632.

19.	 Rostan EF, DeBuys HV, Madey DL, Pinnell SR. Evidence supporting zinc as an 
important antioxidant for skin. Int J Dermatol. 2002;41(9):606-611.

20.	 Berger RS, Fu JL, Smiles KA, et al. The effects of minoxidil, 1% pyrithione zinc and 
a combination of both on hair density: a randomized controlled trial. Br J Dermatol. 
2003;149(2):354-362.

21.	 Kim JH, Lee SY, Lee HJ, Yoon NY, Lee WS. The Efficacy and Safety of 17alpha-
Estradiol (Ell-Cranell(R) alpha 0.025%) Solution on Female Pattern Hair Loss: 
Single Center, Open-Label, Non-Comparative, Phase IV Study. Ann Dermatol. 
2012;24(3):295-305. doi:10.5021/ad.2012.24.3.295.

22.	 Orfanos CE, Vogels L. [Local therapy of androgenetic alopecia with 17 alpha-es-
tradiol. A controlled, randomized double-blind study (author’s transl)]. Dermato-
logica. 1980;161(2):124-132.

23.	 Blume-Peytavi U, Kunte C, Krisp A, Garcia Bartels N, Ellwanger U, Hoffmann 
R. Comparison of the efficacy and safety of topical minoxidil and topical alfatra-
diol in the treatment of androgenetic alopecia in women. J Dtsch Dermatol Ges. 
2007;5(5):391-395. doi:10.1111/j.1610-0387.2007.06295.x.

24.	 Tosti A, Zaiac MN, Canazza A, et al. Topical application of the Wnt/beta-catenin 
activator methyl vanillate increases hair count and hair mass index in women with 
androgenetic alopecia. J Cosmet Dermatol. 2016;15(4):469-474. doi: 10.1111/
jocd.12225. 

25.	 van Zuuren EJ, Fedorowicz Z, Schoones J. Interventions for female pattern hair 
loss. Cochrane Database Syst Rev. 2016;(5):CD007628. doi: 10.1002/14651858.
CD007628.pub4.

26.	 Levy LL, Emer JJ. Female pattern alopecia: current perspectives. Int J Womens 
Health. 2013;5:541-556. doi: 10.2147/IJWH.S49337.

27.	 Shum KW, Cullen DR, Messenger AG. Hair loss in women with hyperandrogen-
ism: four cases responding to finasteride. J Am Acad Dermatol. 2002;47(5):733-739.

28.	 Kim WJ, Song M, Ko HC, Kim BS, Kim MB. Efficacy of Finasteride 1.25 mg 
on Female Pattern Hair Loss; Pilot Study. Ann Dermatol. 2012;24(3):370-372. doi: 
10.5021/ad.2012.24.3.370. 

29.	 Price VH, Roberts JL, Hordinsky M, et al. Lack of efficacy of finasteride in post-
menopausal women with androgenetic alopecia. J Am Acad Dermatol. 2000;43(5 Pt 
1):768-776. doi: 10.1067/mjd.2000.107953.

30.	 Boersma IH, Oranje AP, Grimalt R, Iorizzo M, Piraccini BM, Verdonschot EH. 
The effectiveness of finasteride and dutasteride used for 3 years in women with an-
drogenetic alopecia. Indian J Dermatol Venereol Leprol. 2014;80(6):521-525. doi: 
10.4103/0378-6323.144162.

31.	 Iorizzo M, Vincenzi C, Voudouris S, Piraccini BM, Tosti A. Finasteride treatment of 
female pattern hair loss. Arch Dermatol. 2006;142(3):298-302. doi: 10.1001/arch-
derm.142.3.298.

32.	 Oliveira-Soares R, E Silva JM, Correia MP, André MC. Finasteride 5 mg/day Treat-
ment of Patterned Hair Loss in Normo-androgenetic Postmenopausal Women. Int J 
Trichology. 2013;5(1):22-25. doi: 10.4103/0974-7753.114709.

33.	 Won YY, Lew BL, Sim WY. Clinical efficacy of oral administration of finasteride 
at a dose of 2.5 mg/day in women with female pattern hair loss. Dermatol Ther. 
2018;31(2):e12588. doi: 10.1111/dth.12588.

34.	 Yeon JH, Jung JY, Choi JW, et al. 5 mg/day finasteride treatment for normoandro-
genic Asian women with female pattern hair loss. J Eur Acad Dermatol Venereol. 
2010;25(2):211-214. doi: 10.1111/j.1468-3083.2010.03758.x.

35.	 Kohler C, Tschumi K, Bodmer C, Schneiter M, Birkhaeuser M. Effect of finas-
teride 5 mg (Proscar) on acne and alopecia in female patients with normal se-
rum levels of free testosterone. Gynecol Endocrinol. 2007;23(3):142-145. doi: 
10.1080/09513590701214463.

36.	 Seale LR, Eglini AN, McMichael AJ. Side Effects Related to 5 alpha-Reductase 
Inhibitor Treatment of Hair Loss in Women: A Review. J Drugs Dermatol. 
2016;15(4):414-419.

37.	 Varothai S, Bergfeld WF. Androgenetic alopecia: an evidence-based treatment up-
date. Am J Clin Dermatol. 2014;15(3):217-230. doi: 10.1007/s40257-014-0077-5.

38.	 Olszewska M, Rudnicka L. Effective treatment of female androgenic alopecia with 
dutasteride. J Drugs Dermatol. 2005;4(5):637-640.

39.	 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 evaluation. J Eur Acad Dermatol Venereol. 2013;27(6):686-693. 



Vol 37, December 2018, Seminars in Cutaneous Medicine and Surgery  253 

Conic et al

doi: 10.1111/j.1468-3083.2012.04535.x. 
40.	 Camacho-Martínez FM. Hair loss in women. Semin Cutan Med Surg. 2009;28(1):19-

32. doi: 10.1016/j.sder.2009.01.001.
41.	 Famenini S, Slaught C, Duan L, Goh C. Demographics of women with female pat-

tern hair loss and the effectiveness of spironolactone therapy. J Am Acad Dermatol. 
2015 Oct;73(4):705-706. doi: 10.1016/j.jaad.2015.06.063.

42.	 Sinclair R, Wewerinke M, Jolley D. Treatment of female pattern hair loss with 
oral antiandrogens. Br J Dermatol. 2005;152(3):466-473. doi: 10.1111/j.1365-
2133.2005.06218.x.

43.	 Sinclair RD. Female pattern hair loss: a pilot study investigating combination therapy 
with low-dose oral minoxidil and spironolactone. Int J Dermatol. 2017;57(1):104-
109. doi: 10.1111/ijd.13838.

44.	 Rathnayake D, Sinclair R. Innovative use of spironolactone as an antiandrogen in 
the treatment of female pattern hair loss. Dermatol Clin. 2010;28(3):611-618. doi: 
10.1016/j.det.2010.03.011.

45.	 Paradisi R, Porcu E, Fabbri R, Seracchioli R, Battaglia C, Venturoli S. Prospec-
tive cohort study on the effects and tolerability of flutamide in patients with female 
pattern hair loss. Ann Pharmacother. 2011;45(4):469-475. doi: 10.1345/aph.1P600. 

46.	 Yazdabadi A, Sinclair R. Treatment of female pattern hair loss with the androgen 
receptor antagonist flutamide. Australas J Dermatol. 2011;52(2):132-134. doi: 
10.1111/j.1440-0960.2010.00735.x.

47.	 Vexiau P, Chaspoux C, Boudou P, et al. Effects of minoxidil 2% vs. cyproterone ac-
etate treatment on female androgenetic alopecia: a controlled, 12-month randomized 
trial. Br J Dermatol. 2002;146(6):992-999.

48.	 Rogers NE, Avram MR. Medical treatments for male and female pattern hair 
loss. J Am Acad Dermatol. 2008;59(4):547-566; quiz 567-568. doi: 10.1016/j.
jaad.2008.07.001.

49.	 Sinclair R, Patel M, Dawson TL Jr, et al. Hair loss in women: medical and cosmetic 
approaches to increase scalp hair fullness. Br J Dermatol. 2011;165 Suppl 3:12-18. 
doi: 10.1111/j.1365-2133.2011.10630.x.

50.	 Jimenez JJ, Wikramanayake TC, Bergfeld W, et al. Efficacy and safety of a low-level 
laser device in the treatment of male and female pattern hair loss: a multicenter, 
randomized, sham device-controlled, double-blind study. Am J Clin Dermatol. 
2014;15(2):115-127. doi: 10.1007/s40257-013-0060-6.

51.	 Bernstein EF. Hair growth induced by diode laser treatment. Dermatol Surg. 
2005;31(5):584-586.

52.	 Avci P, Gupta GK, Clark J, Wikonkal N, Hamblin MR. Low-level laser (light) ther-
apy (LLLT) for treatment of hair loss. Lasers Surg Med. 2013;46(2):144-151. doi: 
10.1002/lsm.22170.

53.	 Satino J, Markou M. Hair regrowth and increased hair tensile strength using the 
HairMax laser comb for low-level laser therapy. Int J Cosmetic Surg Aesthetic Der-
matol. 2003;5(2):113-117. doi: 10.1089/153082003769591209.

54.	 Kim H, Choi JW, Kim JY, Shin JW, Lee SJ, Huh CH. Low-level light therapy for an-
drogenetic alopecia: a 24-week, randomized, double-blind, sham device-controlled 
multicenter trial. Dermatol Surg. 2013;39(8):1177-1183. doi: 10.1111/dsu.12200.

55.	 Lanzafame RJ, Blanche RR, Chiacchierini RP, Kazmirek ER, Sklar JA. The growth 
of human scalp hair in females using visible red light laser and LED sources. Lasers 
Surg Med. 2014;46(8):601-607. doi: 10.1002/lsm.22277.

56.	 Zarei M, Wikramanayake TC, Falto-Aizpurua L, Schachner LA, Jimenez JJ. Low 
level laser therapy and hair regrowth: an evidence-based review. Lasers Med Sci. 
2015;31(2):363-371. doi: 10.1007/s10103-015-1818-2.

57.	 Li ZJ, Choi HI, Choi DK, et al. Autologous platelet-rich plasma: a potential thera-
peutic tool for promoting hair growth. Dermatol Surg. 2012;38(7 Pt 1):1040-1046. 
doi: 10.1111/j.1524-4725.2012.02394.x.

58.	 Giordano S, Romeo M, Lankinen P. Platelet-rich plasma for androgenetic alopecia: 
Does it work? Evidence from meta analysis. J Cosmet Dermatol. 2017;16(3):374-
381. doi: 10.1111/jocd.12331.

59.	 Lee SH, Zheng Z, Kang JS, Kim DY, Oh SH, Cho SB. Therapeutic efficacy of au-
tologous platelet-rich plasma and polydeoxyribonucleotide on female pattern hair 
loss. Wound Repair Regen. 2015;23(1):30-36. doi: 10.1111/wrr.12250.

60.	 Puig CJ, Reese R, Peters M. Double-Blind, Placebo-Controlled Pilot Study on the 

Use of Platelet-Rich Plasma in Women With Female Androgenetic Alopecia. Der-
matol Surg. 2016;42(11):1243-1247. doi: 10.1097/DSS.0000000000000883.

61.	 Farid C, Abdelmaksoud RA. Platelet Rich Plasma microneedling versus topi-
cal 5% minoxidil in the treatment of patterned hair loss. Journal of the Egyp-
tian Women’s Dermatologic Society. 2016;13(1):29-36. doi: 10.1097/01.
EWX.0000472824.29209.a8.

62.	 Lee JC, Daniels MA, Roth MZ. Mesotherapy, Microneedling, and Chemical Peels. 
Clin Plast Surg. Jul;43(3):583-595. doi: 10.1016/j.cps.2016.03.004.

63.	 Fertig RM, Gamret AC, Cervantes J, Tosti A. Microneedling for the treatment of hair 
loss? J Eur Acad Dermatol Venereol. 2017;32(4):564-569. doi: 10.1111/jdv.14722.

64.	 El-Komy M, Hassan A, Tawdy A, Solimon M, Hady MA. Hair loss at injection sites 
of mesotherapy for alopecia. J Cosmet Dermatol. 2017;16(4):e28-e30. doi: 10.1111/
jocd.12320.

65.	 Duque-Estrada B, Vincenzi C, Misciali C, Tosti A. Alopecia secondary to mesother-
apy. J Am Acad Dermatol. 2009;61(4):707-709. doi: 10.1016/j.jaad.2008.11.896. 

66.	 Vedamurthy M. Mesotherapy. Indian J Dermatol Venereol Leprol. 2007;73(1):60-
62.

67.	 Rose PT. The latest innovations in hair transplantation. Facial Plast Surg. 
2011;27(4):366-377. doi: 10.1055/s-0031-1283055.

68.	 Garg S. Outcome of Intra-operative Injected Platelet-rich Plasma Therapy Dur-
ing Follicular Unit Extraction Hair Transplant: A Prospective Randomised Study 
in Forty Patients. J Cutan Aesthet Surg. 2016;9(3):157-164. doi: 10.4103/0974-
2077.191657.

69.	 Banka N, Bunagan MJ, Dubrule Y, Shapiro J. Wigs and hairpieces: evaluating 
dermatologic issues. Dermatol Ther. 2012;25(3):260-266. doi: 10.1111/j.1529-
8019.2012.01506.x.

70.	 Saed S, Ibrahim O, Bergfeld WF. Hair camouflage: A comprehensive review. Int 
J Womens Dermatol. 2017;3(Suppl 1):S75-S80. doi: 10.1016/j.ijwd.2017.02.016.

71.	 Donovan JC, Shapiro RL, Shapiro P, Zupan M, Pierre-Louis M, Hordinsky MK. A 
review of scalp camouflaging agents and prostheses for individuals with hair loss. 
Dermatol Online J. 2012;18(8):1.

72.	 McMichael A, Pham H, von Grote E, Meckfessel MH. Efficacy and Safety of Min-
oxidil 2% Solution in Combination With a Botanical Hair Solution in Women With 
Female Pattern Hair Loss/Androgenic Alopecia. J Drugs Dermatol. 2016;15(4):398-
404.

73.	 Keaney TC, Pham H, von Grote E, Meckfessel MH. Efficacy and Safety of Minoxi-
dil 5% Foam in Combination With a Botanical Hair Solution in Men With Andro-
genic Alopecia. J Drugs Dermatol. 2016;15(4):406-412.

74.	 Choe SJ, Lee S, Choi J, Lee WS. Therapeutic Efficacy of a Combination Therapy 
of Topical 17alpha-Estradiol and Topical Minoxidil on Female Pattern Hair Loss: 
A Noncomparative, Retrospective Evaluation. Ann Dermatol. 2017;29(3):276-282. 
doi: 10.5021/ad.2017.29.3.276.

75.	 Esmat SM, Hegazy RA, Gawdat HI, et al. Low level light-minoxidil 5% combina-
tion versus either therapeutic modality alone in management of female patterned 
hair loss: A randomized controlled study. Lasers Surg Med. 2017;49(9):835-843. 
doi: 10.1002/lsm.22684.

76.	 Munck A, Gavazzoni MF, Trueb RM. Use of low-level laser therapy as monotherapy 
or concomitant therapy for male and female androgenetic alopecia. Int J Trichology. 
2014;6(2):45-49. doi: 10.4103/0974-7753.138584.

77.	 Saceda-Corralo D, Rodrigues-Barata AR, Vaó-Galván S, Jaén-Olasolo P. Mesother-
apy with Dutasteride in the Treatment of Androgenetic Alopecia. Int J Trichology. 
2017;9(3):143-145. doi: 10.4103/ijt.ijt_73_16.

78.	 Lee YB, Eun YS, Lee JH, et al. Effects of topical application of growth factors fol-
lowed by microneedle therapy in women with female pattern hair loss: a pilot study. 
J Dermatol. 2012;40(1):81-83. doi: 10.1111/j.1346-8138.2012.01680.x.

79.	 Moreno-Arrones OM, Becerra A, Vano-Galvan S. Therapeutic experience with oral 
finasteride for androgenetic alopecia in female-to-male transgender patients. Clin 
Exp Dermatol. 2017;42(7):743-748. doi: 10.1111/ced.13184.

80.	 Stevenson MO, Wixon N, Safer JD. Scalp Hair Regrowth in Hormone-Treat-
ed Transgender Woman. Transgend Health. 2017;1(1):202-204. doi: 10.1089/
trgh.2016.0022. 


