
dates January 1, 1942 and December 31, 2008. The following 
keywords were used for the PubMed search: “female andro-
genic alopecia,” “male androgenic alopecia,” “pathogenesis 
of female AGA/male AGA,” “AR variants,” “genetics in AGA,” 
“Antigen Receptor variants in AGA,” “mesenchyme-epithelial 
interactions” and “pathological molecular mechanisms in 
AGA.” In total, over 65 original articles and expert reviews from 
major journals were reviewed. 

 Results
The Hair Growth Cycle
The average human head has approximately 100,000–150,000 
hair follicles, with each follicle growing approximately 20 in-
dividual hairs in a person’s lifetime by way of the hair growth 
cycle. This cycle consists of three main phases: anagen, catagen 
and telogen. The anagen phase is the growth phase and the 
determinant of hair length. It is followed by a short transition 
stage called the catagen, which signals the end of the active 
growth of a hair. Finally, the telogen phase is the resting phase 
of the hair follicle. The club hair, which is a dead fully keratinized 
hair is the final product of a hair follicle in the telogen stage.9

Pathogenesis of Male Pattern Hair Loss (MPHL)
Genetically pre-programmed scalp follicles progress through long 
growth (anagen) cycles and short resting (telogen) cycles. Normal-
ly, 85–90 percent of the hair follicles are in anagen phase, 10–14 
percent are in telogen and 1–2 percent in catagen. But, with each 
passage through the hair cycle, the duration of the anagen phase 
decreases whereas the telogen phase increases.10 Hair loss oc-
curs when there is a significant increase in the number of telogen 
hairs compared to anagen hairs, and it is marked by several key 
features which include alteration in hair cycle dynamics, follicular 
miniaturization and local hormonal factors such as androgens.
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 Introduction

Androgenic alopecia (AGA) is the most common form of 
hair loss, affecting both men and women. In men with 
AGA (also known as male pattern baldness) hair is lost 

in defined patterns that have been described by the Hamilton 
and Norwood scales.1,2 Female pattern hair loss (FPHL) is char-
acterized by more diffuse thinning.

The prevalence of AGA in both sexes increases with age. In 
Caucasians, 30 percent of males over age 30 and 50 percent of 
males over age 50 are affected.2 By age 80, 80 percent of Cau-
casian males will experience signs of AGA.3 The prevalence of 
male AGA also varies by race.4–6 Caucasian males are four times 
more likely to develop premature balding compared African-
American males.6 

FPHL is estimated to affect 21 million women worldwide and, 
while more common in older women, can have a relatively 
early onset.7 FPHL affects 6–12 percent of women by age 20–30 
years and up to 40–55 percent above age 70. Prevalence may 
vary by race.8 

The purpose of this paper is to review several major advances 
in the study of AGA that have occurred over the past decade. 
These include identifying several key features in the pathogen-
esis of AGA; the discovery of the AR gene and related genes; 
further study of pharmacotherapy; the development of a new 
device for the treatment of AGA and the development of a nov-
el genetic screening test for AGA.

 Methods
To review the current pathogenesis and treatment of andro-
genic alopecia, a literature review was performed between the 

Androgenic alopecia (AGA), or pattern hair loss, is a common condition that affects both men and women has been gradually increas-
ing. The discovery of the androgen receptor (AR) gene and related genes has expanded the knowledge on the genetics of hair loss. 
These basic science studies, combined with more recent clinical studies, have led to a better understanding of the pathogenesis of 
AGA in both men and women. These genetic advances have also led to the development of a new screening test for AGA. Recently, 
in addition to the two currently approved U.S. Food and Drug Administration (FDA) medications (minoxidil and finasteride), a novel 
device was FDA-approved for the treatment of hair loss, the laser hair comb. Further studies are needed to verify the accuracy and 
validity of the genetic screening test and the efficacy of the laser hair comb. 
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hair growth. All hair follicles are formed in utero and their spa-
tial relationship is determined by follicle inducing/repressing 
molecules. Hair shaft production in the follicle is regulated by 
signals from both the dermal papilla as well as lateral signaling 
between the epithelial cell. Changes in hair size cause chang-
es in dermal papilla volume and follicle cell number, but the 
relationship between hair and dermal papilla size remains con-
stant. This suggests that alterations within the dermal papilla 
itself are the target for androgen medicated changes within the 
hair cycle and miniaturization of the follicle. In addition, dermal 
papilla cells from non-balding scalps produce soluble factors 
which stimulate the growth of human scalp cells (in vitro). On 
the contrary, human balding dermal papilla cells cause a signif-
icant reduction in human scalp cell growth (in vitro). Therefore, 
balding dermal papilla cells probably produce inhibitory fac-
tors, which cause the formation of smaller dermal papillae as 
well as smaller hairs in MPHL.15 

Pathogenesis of FPHL
FPHL is a common form of hair loss affecting approximately 21 
million women world wide.7 Clinically it presents as a diffuse 
reduction in scalp hair density which mostly affects the crown 
and frontal scalp and is staged by the Ludwig scale system.16 
FPHL appears to be age dependent with both prevalence and 
severity increasing with age. Approximately 40–55 percent of 
women are affected above age 70. However, it can have a rela-
tively early onset; with an estimated 6–12 percent of women 
affected between the ages of 20–30 years.17 

It is important to differentiate FPHL from FPHL due to other 
medical problems. Iron deficiency anemia, fatty acid deficiency 
and thyroid disease are examples of conditions that can also 
lead to hair loss in women. In these conditions, hair loss occurs 
by a different mechanism than FPHL, and usually resolves after 
the underlying condition has been treated.18–20

Until recently, FPHL had been regarded as the female counter-
part of male pattern hair loss (MPHL). FPHL resembles MPHL 
in that there is an alteration of the hair cycle with gradual re-
duction in the duration of the anagen phase, and progressive 
follicular miniaturization. There is also increased emphasis on 
the prolongation of the latent (kenogen) phase, (a period of per-
sistent suspension of growth of the follicle after the hair shaft 
has been shed). 

A study by Guarrera et al.21 showed that the number of kenogen 
phases increased in parallel with vellus hairs and diminished 
the number of normal hair cycles, features that mark the 
progression of female AGA. Miniaturization is suggested by 
reduction in terminal to vellus ratio on scalp biopsies.22 As 
the severity of FPHL increases the number of vellus follicles 
increases, demonstrating that miniaturization does occur. Inter-
estingly, the terminal/vellus ratio also falls but only to a certain 

Alteration of Hair Cycle Dynamics
In males with androgenic alopecia, the duration of the anagen 
phase decreases whereas the telogen phase increases causing 
a reduction in the anagen to telogen ratio from around 12:1 
to 5:1.11 Since hair length is determined by the anagen phase, 
each passage through the cycle causes the length of the new 
anagen hair to be shorter than its predecessor. Eventually, the 
anagen phase being so short does not allow any time for the 
new hair to acquire enough length to reach the skin surface. 
Telogen hairs, which now make up an increasing percent of the 
total hair, are more loosely anchored to the follicle than anagen 
hairs, which explains the increased hair shedding. In addition, 
the latency period (kenogen phase) between telogen hair shed-
ding and anagen regrowth becomes longer, ultimately leading 
to a reduction in the number of hairs present on the scalp. 

Follicular Miniaturization
Follicular miniaturization is another phenomenon that ac-
companies hair loss, where the size of the follicle is reduced 
with each consecutive cycle. Thus, a proportion of the large 
(terminal) follicles become miniaturized (vellus) making hair 
significantly finer and more susceptible to falling out. In this 
process, the dermal papilla, the matrix and, ultimately, the hair 
shaft are affected.11

Androgens 
In the first half of the twentieth century, androgens were rec-
ognized as a contributor to MPHL.12 More recently certain 
androgens, in particular dihydrotestosterone (DHT) and testos-
terone, as well as the androgen receptor, have been shown to 
play a major role in MPHL. In a non-balding scalp, testosterone 
enters the follicular cell and is converted to DHT via the enzyme 
5-alpha-reductase which exists in two forms, types I and II. Both 
isomers are found in scalp follicles.11 While the precise physi-
ologic function of type I 5-alpha-reductase is unknown, there 
is strong evidence that type II 5-alpha-reductase is a signifi-
cant contributor to MPHL. It has been shown that men who are 
genetically deficient in type II 5-alpha-reductase do not experi-
ence MPHL.12 In addition, treatment with finasteride, a selective 
inhibitor of type II slows the progression of MPHL and produces 
regrowth of hair in up to 66 percent of men. 

After its conversion, DHT binds to the androgen receptor, a mem-
ber of the steroid thyroid hormone nuclear super family, and 
acts as a transcription factor for androgen dependent genes.13 
In a balding scalp, the concentration of 5-alpha-reductase is in-
creased; therefore, there is an increase in production of DHT. 
The concentration of androgen receptor is also increased, which 
leads to an over abundance of androgen dependent genes.14 

Until recently, the location of action of androgen in the hair fol-
licle has been uncertain, but recent research suggests that it 
occurs in the dermal papilla. The dermal papilla is critical for 
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with androgen levels and is associated with female hirsutism, 
acne and male balding. This conclusion opened up the door for 
a number of studies which aimed to identify the significance of 
certain genetic sequences in both male and FPHL.

MPHL
Ellis et al.3 looked at whether polymorphism of the AR gene 
is associated with MPHL. This was accomplished by compar-
ing allele frequencies of the AR gene polymorphisms in both 
an experimental group (n=446) and a control group (n=107). 
The experimental group was composed of men with cosmeti-
cally significant baldness. The majority (n=392) was over age 
50, while a small subset (n=54) was between ages 18–30. The 
control group was composed of men over 50 years old with 
no indication of baldness. There were three AR gene polymor-
phisms of particular interest: (1) the StuI restriction fragment, 
(2) the CAG triplet repeat length and (3) the GCC triplet repeat 
lengths. 

The study found that 98 percent of all balding men and 92.3 
percent of older balding men had the StuI restriction fragment 
present in their DNA, compared to 76 percent of the non-balding 
control group. In addition shorter CAG and GCC triplet repeat 
lengths were more prevalent in the balding experimental 
group. The study concluded that that the AR gene StuI restric-
tion fragment and shorter CAG and GCC triplet repeat lengths 
were associated with MPHL. 

A more recent study by Prodi et al.32 aimed at identifying more 
genes associated with male AGA. Subjects were pooled from 
remote villages in Central Sardinia in order to keep a small 
gene pool. Initially the researchers were looking to see if a 
particular section of the X-chromosome (Xq11-q12) was as-
sociated with AGA. The DNA from 200 subjects with AGA was 
compared to 200 controls. This was done by taking individual 
single nucleotide polymorphisms (SNP) within the region and 
using them as markers. Several SNPs were found to be associ-
ated with AGA, in particular SNP rs1352015. This SNP is located 
in close proximity to the EDA2R gene as well as the AR gene. 
This realization led to the second part of the study, in which the 
researchers looked at EDA2R in its relation to AGA. 

In the second part of the study, 492 male subjects and 492 male 
controls were taken from the same region in Sardinia. Their DNA 
was inspected using similar methods as before, and the results 
showed that SNP rs 1385694 within the EDA2R gene was linked 
with AGA. The researchers concluded that the EDA2R gene is 
also associated with AGA.

FPHL
The initial study by Sawaya et al.31 also encouraged researchers 
to examine if CAG repeat length had significance in the devel-
opment of FPHL. 

grade in FPHL after which it begins to plateau. This suggests 
that miniaturization does not stop with vellus follicle formation, 
but actually progresses to follicular deletion.23 

Androgens
It is now thought that the differences between male and female 
AGA are related to different androgenic affects. In the past, fe-
male AGA was believed to be associated with increased DHT 
levels by way of the same mechanism as in the males; however, 
recent studies have shown that, unlike men with MPHL, women 
with FPHL are characterized by increased production rates of 
testosterone, but not of DHT, suggesting that the concentration 
of 5-alpha-reductase is not crucial.24

While hormones do affect the hair growth cycle in females, 
the actual mechanism of this is unclear. In certain cases, fe-
male hair loss does seem to occur with hyperandrogenism 
and is accompanied by other signs such as hirsutism or 
polycystic ovarian syndrome (or PCOS).9 However, not all 
women with hair loss show biochemical evidence of hy-
perandrogenism.61 At this point in time, FPHL appears to 
be a multifactorial, genetically determined trait, with both 
androgen-dependent and androgen-independent mecha-
nisms contributing to the phenotype. 

The Genetics of Androgenic Alopecia
The increased concentration of the ARs in balding scalps has 
encouraged a surge of research that looked at differences in 
the DNA sequence of the genes encoding the receptor as well 
as AR regulatory sequences. Recently, patients with particular 
variants in the AR gene, were shown to have an increased risk 
of developing AGA.27 

The AR gene is located on the X-chromosome and belongs to 
a family of nuclear transcription factors. The amino-terminal 
domain of the AR gene, which contains a region encoded 
by CAG repeats, is required for transcriptional activation. 
It has been hypothesized that an inverse relationship ex-
ists between repeat number and AR activity, whereby tracts 
of shorter size display greater activity than tracts of longer 
size.28 In humans, the number of CAG repeats is polymor-
phic and expansion of this trinucleotide sequence has been 
shown to have clinical implications for human disease, such 
as PCOS, hirsutism and acne.29,30 

One of the first studies to look at the clinical implications of AR 
gene variants was a study by Sawaya et al.31 This study spe-
cifically looked to see if variations in number of CAG repeats 
within the AR gene had any clinical significance in the devel-
opment of AGA. Normal lymphatic genomic DNA of 48 men 
and 60 women was analyzed and CAG repeats within the AR 
gene was amplified via PCR. After careful analysis, the study 
concluded that the number of CAG repeats correlates inversely 
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X-inactivation status (X-inactivation refers to one X-chromosome 
becoming inactive in every female cell).35 The study concluded 
that FPHL and facial hirsutism positively correlated with shorter 
CAG repeat length in post menopausal women over age 65. The 
study also demonstrated that X-inactivation showed skewing to-
ward the shorter allele in this age group, meaning that the longer 
allele was expressed. In conclusion these findings support a role 
for the CAG repeat polymorphism of the AR gene in the develop-
ment of post-menopausal facial hirsutism and FPHL.

Table 1 summarizes the findings of various studies on the ge-
netics of AGA.3,11,27,31–38

Screening Test for Androgenetic Hair Loss
Findings from the above have led to the development of the Hair 
Genetic Test (hairdx.com), a screening test for predicting hair 

Westeberg et al.33 showed that pre-menopausal women with 
relatively few CAG repeats in the AR gene had higher tran-
scriptional activity of the receptor and displayed higher levels 
of serum androgens, than those with longer CAG repeat se-
quences. In addition, the study showed that short CA repeat 
regions of the ERb gene was associated with higher levels of 
androgens and lower SHBG levels than regions with many CA 
repeats. They concluded that serum levels of androgens in pre-
menopausal women may be influenced by variants of both the 
AR gene and the ERb gene.

Ali et al.34 looked at the role of CAG polymorphism as well as 
X-chromosome inactivation in women with varying degrees of 
hair loss. In this study, 235 post-menopausal women over age 
45 with varying degrees of AGA were selected for genetic anal-
ysis. Their DNA was analyzed for CAG repeat length as well as 

TABLE 1.

Genes Involved in MPHL and FPHL

Study Population # Subjects Gene Studied Primary Findings

Sawaya et al. 

1998

Male and Female 108 subjects AR CAG repeat length in AR may affect androgen 

mediated gene expression in hair follicles and 

sebaceous glands in men and women.

Ellis et al. 2001 Male 54 young subjects

392 older subjects

107 control

AR (particularly 

StuI restriction 

site)

Functional mutation in or near AR gene may explain 

the reported high levels of expression of this gene in 

balding scalp.

Westeberg et 

al. 2001

Female 1137 subjects AR

ERb

Serum levels of androgens in pre-menopausal 

women may be influenced by variants of both the AR 

gene and the ERb gene.

Hillmer et al. 

2005

Male (who had at 

least two first degree 

relatives with early 

onset AGA)

391 subjects

(201 subjects with 

AGA)

AR Genetic variability in the AR gene is associated with 

early onset AGA.

Levy-

Nissenbaum 

et al. 2005

Male 41 subjects

39 controls

AR (particularly 

StuI restriction 

site)

AR gene polymorphism is strongly associated with 

AGA.

Ellis et al. 2001 Male 1200 subjects 

(father/son)

AR The identification of functional non-coding variants 

surrounding AR may have significance.

Hillmer et al. 

2008

Male who had at 

least two first degree 

relatives with early 

onset AGA (same as 

Hilmer et al. 2005)

391 subjects

(201 subjects with 

AGA)(same as 

Hilmer et al. 2005)

3q26 locus on 

X-chromosome

3q26 locus strongly linked to AGA.

Richards et al. 

2008

Male 1125 men 20p11.22 locus on 

X-chromosome

One out of seven men who harbors risk alleles at AR 

and 20p11.22  will develop AGA.

Prodi et al.

2008

Sardinians 200 subjects

200 controls

EDA2R EDA2R gene, (located on Xq11-q12, in close proximity 

to AR gene) is strongly associated with AGA

Ali et al. 2008 Female 235 subjects 

(post-menopausal

aged >45 years)

AR gene CAG repeat polymorphism of the AR gene plays a 

role in the development of post-menopausal facial 

hirsutism and FPHL.
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ing topical 5% solution with topical 2% and placebo in woman 
demonstrated statistically significant increased hair growth in 
both the 2% and 5% groups as compared to placebo.53 

Most experts agree that the more recent the hair loss, the more 
success patients will have with the drug, especially if patients 
have a large number of partially miniaturized hairs. Unfortu-
nately, significant hair loss is much more difficult to reverse. 
In addition, it is important to note that if patients discontinue 
using minoxidil, all its benefits will be lost.39 

Finasteride 
Finasteride is a potent 5-alpha-reductase type II inhibitor which 
lowers serum and scalp levels of DHT while increasing scalp 
levels of testosterone. It increases the growth rate and thick-
ness of hair more than the actual hair count.54 Finasteride 
was approved in 1997 for treatment of androgenic alopecia in 
men after large, double-blind, randomized, placebo-controlled 
studies showed it effectiveness. In total, 1,553 men with mild-
to-moderate alopecia were randomized to receive 1 mg of oral 
finasteride per day or placebo for one year.55 In addition, 1,215 
men continued in blinded extension studies for a second year. 
Efficacy was evaluated by scalp hair counts, patient and inves-
tigator assessments and review of photographs by an expert 
panel. Finasteride treatment improved scalp hair by all evalua-
tion techniques at both one and two years. In 51 percent of the 
patients, the hair loss stabilized, and 48 percent regrew hair. 
Several subsequent studies have validated the efficacy and 
safety of finasteride for males with androgenic alopecia.

In current practice, it is suggested that finasteride be taken for 
at least 12 months to evaluate its full effects; however, some 
response to finasteride may be seen as soon as four months. If 
successful, finasteride should be taken indefinitely or hair loss 
will resume.

The success of finasteride in treating MPHL is not seen in FPHL. 
Since finasteride is a category X drug, studies have thus far 
been conducted with post-menopausal women. In this popu-
lation, finasteride does not appear to be effective at the 1 mg 
dose.56 However, finasteride was found to benefit four women 
with hyperandrogenism, which suggests that not all FPHL has 
the same mechanism.57 In the future, it may be learned that 
finasteride is successful for a subset of patients with FPHL or 
that it may be effective at higher doses. 

Dutasteride
Dutasteride is an inhibitor of both type I and type II 5-alpha-
reductase. It has enhanced efficacy compared to finasteride and 
in vitro is three times more potent in inhibiting type II and 100 
times more potent in inhibiting the type I isomer. Dutasteride 
was approved in 2002 for treatment of symptomatic BPH at 0.5 
mg daily, but has been used off-label by some physicians to 

loss. The goal of the test is to identify people who are at risk for 
AGA before they start developing any significant symptoms. 

Due to the difference in pathogenesis in male and female AGA, 
the Hair Genetic Test is different for men and women. For men, 
the test examines a total of eight variants of the AR gene, in-
cluding variants located on Chromosome 20. One of the most 
important variants of the AR gene is located at the StuI site, 
also known as rs6152. This variant is associated with changes 
in the hair follicle response to dihydrotestosterone leading to 
alterations in hair growth cycle. A man who tests positive for 
the variant has a 70 percent chance of developing AGA.7,19,31,52 
However, those who test negative have a 70 percent likelihood 
of not developing AGA. 

In women of all ethnicities and in Asian males, the Hair Genetic 
Test measures the length of CAG and GGC repeats within the 
AR gene. Shorter CAG and GGC repeats are associated with a 
significant risk of developing AGA. For example, the percent-
age of female population with a CAG repeat length of 15 or less 
who suffer from Ludwig II or Ludwig III grade female FPHL is as 
high as 97.3 percent. 

Treatment of AGA
There are several treatments available for AGA. Below is a brief 
summary of these therapies. 

Minoxidil 
Minoxidil is an arteriolar vasodilator acting specifically to 
open potassium channels. It was first introduced in 1970s as 
an oral antihypertensive agent but, after hypertrichosis was 
observed as a side effect, was made into a topical agent to 
stimulate hair growth.39 

There is still a debate over the mechanism of action of mi-
noxidil on hair growth. Some of the proposed mechanisms 
include vasodilatory and angiogenic properties, enhanced cell 
proliferation and DNA synthesis, potassium channel opening, 
antiandrogenic and immunosuppressive effects, and suppres-
sion of collagen synthesis. While the exact mechanism may not 
yet be elucidated, several randomized, double-blind, placebo-
controlled trials have proven that minoxidil is efficacious.22,40–50 	

One study compared the efficacy of topical 5% solution with topical 
2% solution and showed that men in the 5% group experienced 45 
percent more hair growth in 48 weeks than the 2% group.51 Anoth-
er randomized double blind controlled trial of 5% minoxidil foam 
formula versus placebo showed a statistically significant increase 
in hair counts as well as a notably better subjective assessment of 
overall hair growth in the treatment group.52 

Studies have also confirmed the efficacy of minoxidil in women. 
A randomized, double-blind, placebo-controlled trial compar-
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treat AGA. However, there have been few studies to assess its 
safety and efficacy for this indication. One study has compared 
dutasteride to finasteride. This study demonstrated that dutas-
teride 2.5 mg was superior to finasteride 5 mg at both 12 and 24 
weeks at increasing target hair growths.58 

Interestingly, dutasteride might prove to be efficacious in 
women. A case report has been published that describes a 
46-year-old woman who had only limited improvement from 
finasteride, and was then placed on dutasteride (0.5 mg) and an 
oral contraceptive daily.59 After six months she had thickening 
of hair shafts, and after nine months, the clinical diagnosis of 
AGA could not be made. 

Fluridil 
Fluridil is a topical antiandrogen used for treatment of hyperan-
drogenic skin syndromes. It is widely used through out Europe, 
but is still awaiting FDA approval in the U.S. A study by Kucerova 
et al.60 tested the efficacy of 2% solution of fluridil in anhydrous 
isopropanol (Eucapil). This was an open clinical study consist-
ing of female patients with mild-to-moderate AGA. Hair growth 
was evaluated at six and nine months using phototrichograms. 
The anagen to telogen ratio showed no significant statistical 
changes but after nine months there was no AGA progression. 
The anagen hair stem diameter was measured as well and did 
show a statistically significant increase after both six and nine 
months. With regards to safety, no changes in biochemical and 
hematological values were found. Overall, Eucapil may be an 
attractive alternative for treatment of female AGA. 

Cyproterone Acetate 
Cyproterone acetate is an oral antiandrogen. It acts by blocking 
androgen receptors and suppresses LH release which decreas-
es testosterone levels.61 It is currently not available in the U.S., 
but it is approved for use in the European Union as a treatment 
for hirsutism, acne and female alopecia, but is used less com-
monly for the latter indication.

Several studies have suggested that cyproterone, with or 
without ethinyl estradiol and spironolactone, can ameliorate 
female androgenic alopecia in women with normal hormone 
levels. A study by Rushton et al.20 compared the efficacy of cy-
proterone (with ethynil estradiol) to placebo in 40 Caucasian 
pre-menopausal women and found that the experimental 
group had greater improvement of their alopecia over controls. 
The greatest improvement was in patients who had serum fer-
ritin levels over 40 ug/l. 

In another study, a 12-month, randomized trial looked at the 
effects of minoxidil 2% versus cyproterone acetate treatment 
on females with androgenic alopecia.61 The study consisted of 
66 women, half of whom received minoxidil 2% plus combined 
OCP, the other half received cyproterone acetate plus ethylene 

estradiol. The patients in the minoxidil arm had a mean in-
crease in hair and those in the cyproterone group had a mean 
reduction on hair after the 12 months. The authors concluded 
that minoxidil is a superior treatment when there are no signs 
of hyperandrogenism, whereas cyproterone acetate treatment 
is effective when signs of hyperandrogenism are present.26 

Laser Hair Comb 
The HairMax® laser comb is non-invasive device that has been 
approved by the FDA for male AGA since 2005. While the exact 
mechanism of action is unknown, it is believed that this hand-
held device works by improving the scalp’s blood circulation 
and stimulating the growth of individual hair follicles.

There has been one double-blinded study evaluating this de-
vice. In the study, male subjects who received treatment with 
the laser comb had a significantly greater increase in mean ter-
minal hair density than subjects in the control group (P<0.0001). 
The treatment group also had significantly better subjective as-
sessments of overall hair growth compared with subjects in the 
controls (P=0.010). No subject experienced any serious adverse 
events in either group. 

The laser hair comb is designed to be used like a regular comb, 
three times a week in 15-minute sessions. If efficacious, results 
are expected to see results in eight to 16 weeks. Currently, the 
laser comb is only approved for men; however, the company 
has recently filed with the FDA for permission to market the 
device for females with pattern baldness and is awaiting their 
review. Further studies, especially long-term trials, are needed 
to verify the efficacy of this device in both men and women.

 conclusion
AGA is a common condition that affects both men and women. 
In recent years, new research has provided us with a better 
understanding of the pathogenesis and genetics of AGA. This 
knowledge is necessary for developing more effective treat-
ment modalities and has led to the invention of a novel genetic 
test that may be able to predict which patients may develop 
AGA in the future. In addition to the current pharmacotherapy 
options, a novel hand held laser device has been FDA-approved 
to treat males with AGA. Continued research should reveal the 
clinical usefulness of new screening tests, the true efficacy of 
laser devices, the ideal dosing of currently available medica-
tions and, hopefully, bring a new array of medical therapies 
that are not yet under the radar. 
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