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Background and objective: The use of low levels of visible or near infrared lightAbstract
for reducing pain, inflammation and oedema, promoting healing of wounds,
deeper tissue and nerves, and preventing tissue damage has been known for
almost 40 years since the invention of lasers. The HairMax LaserComb® is a
hand-held Class 3R lower level laser therapy device that contains a single laser
module that emulates 9 beams at a wavelength of 655 nm (±5%). The device uses
a technique of parting the user’s hair by combs that are attached to the device. This
improves delivery of distributed laser light to the scalp. The combs are designed
so that each of the teeth on the combs aligns with a laser beam. By aligning the
teeth with the laser beams, the hair can be parted and the laser energy delivered to
the scalp of the user without obstruction by the individual hairs on the scalp. The
primary aim of the study was to assess the safety and effectiveness of the HairMax
LaserComb® laser phototherapy device in the promotion of hair growth and in the
cessation of hair loss in males diagnosed with androgenetic alopecia (AGA).
Methods:  This double-blind, sham device-controlled, multicentre, 26-week trial
randomized male patients with Norwood-Hamilton classes IIa–V AGA to treat-
ment with the HairMax LaserComb® or the sham device (2 : 1). The sham device
used in the study was identical to the active device except that the laser light was
replaced by a non-active incandescent light source.
Results:  Of the 110 patients who completed the study, subjects in the HairMax
LaserComb® treatment group exhibited a significantly greater increase in mean
terminal hair density than subjects in the sham device group (p < 0.0001).
Consistent with this evidence for primary effectiveness, significant improvements
in overall hair regrowth were demonstrated in terms of patients’ subjective
assessment (p < 0.015) at 26 weeks over baseline. The HairMax LaserComb® was
well tolerated with no serious adverse events reported and no statistical difference
in adverse effects between the study groups.
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Conclusions:  The results of this study suggest that the HairMax LaserComb® is
an effective, well tolerated and safe laser phototherapy device for the treatment of
AGA in males.

Background ing is also characterized by faster wound re-epitheli-
alization and neovascularization,[14] direct enhance-

Laser phototherapy is a popular therapeutic mo- ment of epidermal and endothelial proliferation in
dality that relies on exposure of biological tissues to wound sites is plausible. In addition, the pro-
low power coherent monochromatic light;[1] this in- proliferative action of laser phototherapy can be
duces a variety of positive therapeutic benefits asso- attributed to other indirect effects, one of which is a
ciated with a range of wavelengths from red through ‘metabolic boost’ of the regenerating tissues
to infrared. Pioneer studies on laser biostimulation through increased cutaneous microcirculation that
performed more than 40 years ago reported a promi- occurs upon laser irradiation.[16] Another effect is
nent hair growth stimulatory effect in mice.[2] In linked to stimulated secretion of endogenous growth
recent years, considerable attention has been given factors, such as basic fibroblast growth factor and
to establishing a regeneration-promoting effect of insulin-like growth factor-1, by fibroblasts exposed
laser phototherapy in wound healing and tendon, to laser phototherapy.[17] Both of these growth fac-
muscle,[3] fractured bone[4,5] and skin.[6] Most promi- tors are potent natural stimulators of proliferation
nently, several recent studies have confirmed the for a variety of cell types.[17]

stimulatory effect of laser phototherapy on cutane-
Hair is one of the fastest growing tissues of theous wound regeneration (i.e. wound healing).[6-10]

human body. Hair follicles undergo repetitive physi-Stimulation of proliferation was found to be at least
ological regenerative cycles,[18] and each such cycleone of the mechanisms underlying the pro-regenera-
consists of three principal phases: telogen (restingtive effect of laser phototherapy.[11-13] Because both
phase), anagen (active phase) and catagen (physio-reparative regeneration, which occurs during wound
logical involution phase). At the basis of this hairhealing, and physiological regeneration, which oc-
growth cycle are two major processes. The firstcurs during the hair cycle, rely heavily on cell proli-
represents tightly controlled activation of epithelialferation, it is plausible to suggest that the hair
bulge stem cells and secondary hair germ cells thatgrowth stimulatory effect of laser phototherapy is
give rise to transient amplifying (TA) progeny cellsalso mediated through either a direct or an indirect
during telogen-to-anagen transition.[19] The secondincrease in proliferative activity within the hair folli-
process constitutes robust proliferation of these TAcle epithelial matrix.
cells within the epithelial matrix of the hair follicleThe basis of the biostimulatory effect of laser
throughout the entire length of anagen. Proliferationphototherapy during wound healing is not fully un-
trichocytes terminally differentiate to form the bulkderstood. As noted above, at the cellular level, laser
of the hair filament – the final product of the hairphototherapy has been shown to increase prolifera-
cycle. The dermal papilla of the hair follicle istion of fibroblasts,[11-13] including fibroblasts de-
believed to play a key regulatory role in orchestrat-rived from streptozotocin-diabetic rats that other-
ing the above described processes of progenitor cellwise exhibit impaired proliferative activity.[14] Sev-
activation, hair matrix cell proliferation and terminaleral intracellular processes are believed to underlie
differentiation of trichocytes.[20]

this pro-proliferative effect, including short-term ac-
Androgenetic alopecia (AGA) is one of the mosttivation of the mitochondrial electron-transport

common forms of hair loss in males and females.[21]chain, accumulation of intracellular adenosine tri-
In genetically predisposed scalp hair follicles,phosphate and alkalization of the cytoplasm.[11,15]

dihydrotestosterone – a potent derivative of the maleBecause laser phototherapy-promoted wound heal-
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sex hormone testosterone – initiates the cascade of the scalp. The combs are designed so that each of the
teeth on the combs aligns with a laser beam. Bydownstream signalling changes beginning in the
aligning the teeth with the laser beams, the hair candermal papillae fibroblasts that ultimately disturb
be parted and the laser energy delivered to the scalpnormal metabolic and cellular dynamics of the entire
of the user without obstruction by the individualfollicle.[22] As a result, a marked reduction in
hairs on the scalp. Here we report on the outcome ofproliferative activity in the hair follicle epithelium
this trial.leads to morphological miniaturization of terminal

scalp hairs into vellus-like hairs.[23] Furthermore, a
Methodsbroken mechanism of bulge stem cell and secondary

hair germ cell activation prevents new anagen re- This clinical study was performed in accordance
entry, converting cycling hair follicles into quies- with Good Clinical Practice. The protocol was ap-
cent telogen follicles. Thus, while the aetiological proved by the Investigational Review Board, Re-
basis of AGA is clearly in abnormal androgen sig- search Testing Laboratories Inc., Great Neck, NY,
nalling, disruption of epithelial progenitor cell acti- USA, and written informed consent was obtained
vation and TA cell proliferation forms an essential from each patient in the study before study proce-
pathophysiological component of this condition.[23] dures were conducted.

Since laser phototherapy has pro-proliferative ef-
Study Objectivesfects in a variety of tissues and cell types, we hy-

pothesized that it might have similar pro-prolifera- The primary aim of the study was to assess
tive activity in hair follicles and might normalize the safety and effectiveness of the HairMax
physiological regeneration of scalp hair follicles LaserComb® laser phototherapy device in the pro-
affected in AGA. The phenomenon of so-called motion of hair growth and in the cessation of hair
‘terminalization’ of vellus human hair follicles (i.e. loss in males diagnosed with AGA. After the study
when small vellus hairs transform into larger, termi- began it was amended to include only males at the
nal hairs) upon low fluence diode laser treatment has suggestion of the US FDA; female subjects will
been independently reported by two research- form the basis of a similar study.
ers.[24,25]

Study Inclusion/Exclusion CriteriaTo further evaluate the validity of our assump-
tions, we measured the hair growth-promoting effi- For inclusion in the study, subjects must not have
cacy of the HairMax LaserComb® laser photothera- used or taken any of the following medications for
py device in a randomized, double-blind, sham de- 6 months prior to initiation of the study: minoxidil,
vice-controlled, multicentre trial in male patients finasteride (or any other 5α-reductase inhibitor
with AGA. The HairMax LaserComb® is a hand- medications), medications with anti-androgenic
held Class 3R lower level laser therapy device that properties (e.g. cyproterone, spironolactone, ketoco-
contains a single laser module that emulates 9 beams nazole, flutamide and bicalutamide), topical estro-
at a wavelength of 655 nm (±5%). From past ‘in- gens, progesterone, tamoxifen, anabolic steroids,
use’ experience with the first devices it was found medications that can potentially cause hyper-
that there is a so-called ‘optical window’ for lower trichosis (e.g. ciclosporin, diazoxide, phenytoin and
level light (LLL) in skin. LLL in skin appears to be psoralens), oral glucocorticoids (inhaled glucocorti-
effective in red and near-infared spectrum (600–950 coids were permitted), lithium, phenothiazines or
nm) and the HairMax LaserComb® was found to be other medications at the discretion of the investiga-
optimally effective at a wavelength of 655 nm tor. Subjects were excluded if they had had hair
(±5%).[26] The device uses a technique of parting the transplantation, scalp reduction, current hair weave
user’s hair by combs that are attached to the device. or tattooing of the alopecic area, which would have
This improves delivery of distributed laser light to made for difficulties in performing objective hair
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density assessments. Subjects were also excluded if HairMax LaserComb®, it was found that application
they had any known underlying medical conditions of the device three times a week was sufficient to
that could adversely affect hair growth, such as HIV induce hair growth.[26] Therefore, subjects were
infection, connective tissue disease, inflammatory asked in the current study to use the device assigned
bowel disease, or other pathologies at the discretion three times per week for 15 minutes on non-concur-
of the investigator. rent days for a total of 26 weeks/6 months. Subjects

were given diaries to document use of the device.
Patient Population Subjects returned to the clinic at 8 and 16 weeks

to undergo assessment for adverse events and con-The study population included males between the
comitant medications, collection of vital signs, scalpages of 30 and 60 years with a diagnosis of AGA
evaluation for local dermatitis and other pathologi-who had been experiencing progressive hair loss
cal conditions, and completion of an 11-item ques-within the last 12 months. Subjects were also re-
tionnaire. Clinical assessment of treated scalp sitesquired to have a Norwood-Hamilton male pattern
was carried out objectively at 26 weeks/6 monthshair loss classification of IIa to V and to have skin
utilizing macroimaging techniques, hair clippings,type I to IV on the Fitzpatrick Skin Type Scale.
computer-aided hair counts (see Evaluation of Clin-
ical Efficacy section) and global assessment ofStudy Design
new hair growth (i.e. without referring to any

The study was designed as a randomized, double- macroimages) by subjects and the investigator. Sub-
blind, sham device-controlled, multicentre trial con- jects who terminated prematurely had their hair den-
ducted at four sites in the US. Subjects who met sity measured at their termination visit.
all entry criteria received either the HairMax The evaluator of the baseline and endpoint analy-
LaserComb®, which emitted laser light, or a sham ses of the macroimages used blinded patient files
device, which was identical to the active device in and was not involved in patient selection or distribu-
appearance but emitted incandescent light instead. tion of either device. The cut-off time for use of the

Screened subjects who fulfilled study entry crite- device was 6 months. At the completion of the
ria attended a baseline visit. At this visit, medical study, all subjects in each arm of the study were
personnel assessed the subject’s scalp for any signs offered a HairMax LaserComb® for their personal
of irritation or dermatological conditions that would use.
disqualify the subject from participation. All sub- No post-study follow-up was conducted.
jects had systolic and diastolic blood pressure
(mmHg) and heart rate (beats/min) vital signs re- Evaluation of Clinical Efficacy
corded. Scalp macroimages utilizing dot mapping

Hair Clippingand computer-aided hair counts (see Evaluation of
Clinical Efficacy section) were taken to document A circle of approximately 2.96 cm diameter,
hair loss progression since the screening visit. Each positioned in the vertex portion of the scalp, was
target site for investigation was chosen by the clin- identified as the site for hair clipping. This site
ical investigator based on the appearance of minia- contained some miniaturized hairs and was the tar-
turized hairs, which are the hallmark of AGA. Tar- get area for the hair density evaluation. A template
get scalp areas were identified and tattooed, then was provided to the investigator for identifying the
clipped to determine baseline hair density. Subjects area for hair clipping. Once the hair had been
were then provided with their randomized HairMax clipped, trained study personnel used a professional
LaserComb® or sham device (see Statistical Ana- tattooing machine to apply a permanent ink dot,
lysis section for randomization scheme). In previous approximately the size of a full stop/period (.), in the
‘in-use’ studies utilizing various application regi- centre of the circle. The tattoo was used as a guide
mens to find the effective minimum dose of the for placing the template on the scalp surface at
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subsequent visits for the hair clipping and Study Endpoints
macroimages for hair density evaluation.

The primary efficacy endpoint was change in
non-vellus terminal hair density (hairs/cm2) in the

Macroimaging and Hair Density
target region between baseline and endpoint (26Evaluation Procedures
weeks/6 months or the earlier termination visit), as
assessed by scalp macroimaging using dot mappingMacroimage Acquisition
and computer-aided hair counts (see Evaluation ofThe subject sat in a chair and was correctly
Clinical Efficacy section). The techniques used wereplaced in the stereotactic apparatus. The digital
comparable to those used in the protocols for minox-images were standardized for lighting, camera angle
idil.and position of the subject’s head in each digital

Secondary effectiveness endpoints were subjec-image to achieve a similar camera angle and relative
tive global assessment of hair regrowth by subjectsimage size. For macrodigital images a template as
and the investigator at week 26. Patients were askeddescribed in the previous section was placed on the
to complete the 11-question proprietary Subjectlenses for precise and consistent alignment on the
Questionnaire without assistance, aimed at evaluat-tattoo. A 10 mm scale divided into 0.1 mm incre-
ing perception of overall hair regrowth characteris-ments was etched into the template for calibration
tics. These questions encompassed overall results,purposes during the hair density evaluations. The
rate of hair loss, assessment of dandruff, scalpimages were recorded on compact flash cards.
health, hair health, hair thickness, hair shine, hairDuring the subject’s visit, the images were
growth rate, manageability and hair colour changes.previewed to see if they were acceptable; unaccept-
Investigators were asked to evaluate the subject’sable images were retaken. After the subject’s visit
hair growth looking at the baseline and week 26/6had been completed, the images were printed and
months (or early termination) visit global imagessigned by the investigator and uploaded to a desig-
(without reference to macroimages) and graded thenated site for image archiving.
hair growth on a 4-point scale.

The safety endpoints for the study were adverseImage Analysis and Management
events of any nature and vital signs.A state-of-the art software system was utilized

for image management. Macroimages were import-
Statistical Analysis

ed into a blinded subject file labelled by subject
number. The images displayed included a means of Based on prior data for the HairMax
marking each individual hair. Each hair was ‘click- LaserComb®[26] and the drug minoxidil (NDA
ed’ and a running count was displayed at the bottom 20-834, Pharmacia and Upjohn Consumer Health-
of the software window. Only terminal hairs were care, November 14, 1999) the standard deviation of
counted. Archives of the counted hairs were main- change from baseline in terminal hair density was
tained in the subject file. Images could be displayed assumed to be 30 hairs/cm2. Based on this estimate,
side by side. 93 subjects randomized 2 : 1 (62 in the HairMax

The database software functionality also allowed LaserComb® group and 31 in the sham device
subjects to be identified by number while the ad- group) would provide 85% power to detect a differ-
vanced multiple criteria searches facilitated quick ence of 20 hairs/cm2. To allow for a 20% dropout
retrieval of information. In addition, the subject’s rate, 123 subjects needed to be enrolled. Statistical
chart view allowed all of a subject’s images to be comparisons were made between treatment groups
viewed on one screen with scalable thumbnails. for all baseline demographic variables. Continuous
Blinded subject records containing hair density variables were compared using two-sample t-tests:
measurements were forwarded to data management dichotomous variables were compared using Pear-
for inclusion in the study data base. son’s chi-squared test (χ2) and ordinal variables by
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the Cochran-Mantel-Haenszel procedure after assig- jects entered into the study. Seven subjects were
nation of uniform scores (1, 2, 3, etc.) to the four discontinued from the study by the sponsor because
ordered categories of response. of deviations from baseline entry criteria. This was

because the site location chosen for the target areaThe primary analysis of effectiveness was per-
for hair density evaluation was found to be outsideformed on all randomized subjects who had a post-
the zone of miniaturized hairs. The study designbaseline hair density measurement. The last value
required that chosen sights for evaluation had towas carried forward for subjects who terminated
have miniaturized hairs. One subject was discontin-prematurely. All randomized subjects who used the
ued because of noncompliance with study visits.study device at least once were included in analyses
One subject was lost to follow-up. Four subjectsof safety. The primary analysis of effectiveness was
withdrew consent for other reasons. Of these fouran analysis of covariance (ANCOVA), which in-
subjects, two subjects in the sham device group hadcluded the effects of treatment group, study centre,
early termination visits (at 71 and 112 days) atage (as a continuous variable), and Fitzpatrick Skin
which hair density measurements were completed.Type Scale classification (as a categorical variable
Ten subjects in the HairMax LaserComb® groupwith four levels).
who terminated prematurely were not included inAdverse events were summarized as the number
the primary analysis of effectiveness, and one of theand percentage of subjects reporting each event.
three subjects in the sham device group who termi-Statistical comparisons were made between treat-
nated prematurely was not included.ment groups using Fisher’s exact test.

All statistical analyses were two-sided at a 5%
Primary Efficacylevel of significance.

As noted previously, hair counts were performedResults
utilizing macroimages imported into blinded patient
files by an evaluator who was not connected with the

Study Population clinical trial. The two subjects with the greatest
decreases in hair density (subject 04-039 in the shamA total of 123 subjects were enrolled at four
device group with –145 hairs/cm2 and subjectstudy sites.Table I shows the mean age, race and
01-039 with –56 hairs/cm2) appeared to be outliersFitzpatrick Skin Type Scale classification of sub-
in the statistical analysis. The residual standard
deviation was used as an estimate of the accuracy of
the dependent variable being measured, hair density.
The ANCOVA was 18.6 hairs/cm2 and these sub-
jects had residuals of –128.0 (subject 04-039) and
–75.8 (subject 01-039). To assess the impact of
these subjects on analysis, they were removed and
the results are shown in table II. Removal of these
subjects reduced the residual standard deviation
from 18.6 to 11.2 hairs/cm2; however, the impact of
the removal of these two outlier subjects on the final
results was negligible.

When the two outliers were excluded from the
analysis, subjects treated with the HairMax
LaserComb® had a mean increase in terminal hair
density of +19.8 hairs/cm2, while subjects in the
sham device group had a mean decrease of –7.6

Table I.  Baseline demographics of the study population (males,
n = 123) 

Characteristic Value

Age (y)

Mean ± SD 47.9 ± 8.7

Range 30–60

Race [n (%)]

White, non-Hispanic 111 (90.2)

Hispanic 9 (7.3)

Black 0 (0)

Other 3 (2.4)

Fitzpatrick Skin Type Scale
classification  [n (%)]

I 4 (3.3)

II 17 (13.8)

III 65 (52.9)

IV 37 (30.1)
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Table II.  Mean baseline and change from baseline to 26 weeks in terminal hair densitya (hairs/cm2) – two outliers excluded 

Time HairMax LaserComb® Sham device
(n = 71) (n = 39)

Baseline

mean ± SD 122.9 ± 51.4 120.7 ± 48.6

range 21.6, 252.1 25.5, 225.4

Change from baseline

mean ± SD 17.3 ± 11.9 –8.9 ± 11.7

range –6.4, 52.2 –54.7, 7.6

Adjusted meanb 19.8 –7.6

Difference (95% CI) 27.4 (22.9, 31.9)

p-Value <0.0001

a Last value carried forward for subjects who terminated prematurely.

b Adjusted for study centre, subject’s age and skin type.

hairs/cm2 at the completion of the study (table II). Significant improvements in overall hair regrowth
This difference was significant (p < 0.0001). An were demonstrated in terms of patients’ subjective
example of terminal hair regrowth in the non-vellus assessment (p < 0.01) at 26 weeks over baseline.
hair density macroimages of one patient in the
HairMax LaserComb® group is shown in figure 1.

Secondary Efficacy Analyses
Table III shows individual subject changes from

baseline in terminal hair density, divided into six
Secondary effectiveness endpoints included sub-categories. Only two subjects in the HairMax

jects’ assessment of overall hair growth (table IV),LaserComb® group (2.8%) had a decrease in hair
the investigator’s global assessment of overall hairdensity ≥5 hairs/cm2, whereas 26 subjects in the
growth (table IV), and responses to ten additionalsham device group (65.0%) had a similar decrease.
questions in the Subject Questionnaire. In each ofFurthermore, 62 subjects in the HairMax
the following analyses, subjects who terminated pre-LaserComb® group (86.1%) had an increase in hair
maturely had their last value carried forward to eachdensity >5 hairs/cm2, while only two subjects in the
subsequent visit.sham device (5.0%) group had such an increase.

Fig. 1. Non-vellus hair density macroimages at baseline and 6 months in one patient in the HairMax LaserComb® group (6-month image
shows evidence of ink spread).
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Table III.  Categorical changes from baseline to 26 weeks in terminal hair densitya

Change in hair density/cm2 HairMax LaserComb® (n = 72) Sham device (n = 40)
[n (%)] [n (%)]

≤–20 1 (1.4) 7 (17.5)

≥–20 to –5 1 (1.4) 19 (47.5)

≥–5 to 0 3 (4.2) 9 (22.5)

>0 to 5 5 (6.9) 3 (7.5)

>5 to 20 34 (47.2) 2 (5.0)

>20 28 (38.9) 0 (0)

a Last value carried forward for subjects who terminated prematurely.

As seen in table IV showing subjects’ assessment changes from baseline in actual terminal hair density
of overall hair growth, the p-value for the compari- shown in table II and investigator subjective global
son between treatment groups achieved statistical assessment shown in table IV among subjects in the
significance (p = 0.01) at the last visit. Thus, sub- HairMax LaserComb® group. These results ques-
jects in the HairMax LaserComb® group perceived tion the validity of the investigator’s subjective
significantly greater improvement in hair regrowth global assessment because of their lack of any
than those in the sham device group at the end of the agreement with actual terminal hair growth shown
study. in table II. It also brings into question the validity of

global photography of hair due to the numerousThe results of the investigator’s global assess-
inherent variables that effect the appearance of hairments of hair growth are also shown in table IV. No
at each evaluation point.substantial differences were seen between treatment

groups within each assessment category (p = 0.45). Of the ten additional questions remaining in the
The discordant results between the investigator’s end-of-study Subject Questionnaire after subjects’
subjective global assessment shown in this table and assessment of overall hair regrowth (table IV), an-
the objective hair density measurements shown in swers to seven were analysed statistically (three
table II were assessed by comparing the median questions – reduced dandruff, return to natural col-
changes from baseline in terminal hair density with- our, and scalp irritation – were excluded because of
in each treatment group and category of response. high proportions of ‘not applicable’ answers). For
Medians are used rather than means to lessen the the remaining seven questions, the responses to five
impact of large decreases. This assessment showed (slower hair loss, better scalp health, thicker feeling
that there was no correlation between median hair, more shine to hair and overall hair improve-

Table IV.  Subjects’ and investigator’s assessment of overall hair regrowth at week 26

Assessment HairMax LaserComb® Sham device p-Valuea

[n (%)] [n (%)]

Subjects’ assessment at week 26 n = 76 n = 39

No growth 28 (36.8) 21 (53.9) 0.01

Minimal growth 30 (39.5) 16 (41.0)

Moderate growth 17 (22.4) 2 (5.1)

Dense growth 1 (1.3) 0 (0)

Investigator’s assessment at week 26 n = 72 n = 38

No growth 46 (63.9) 22 (57.9) 0.45

Minimal growth 18 (25.0) 10 (26.3)

Moderate growth 7 (9.7) 5 (13.2)

Dense growth 1 (1.4) 1 (2.6)

a HairMax LaserComb® vs sham device.
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ment) were statistically significantly different (p < This study was a pivotol part of the Premarket
0.05) between the groups, i.e. the assessments were Notification 510(k) submission in February 2006
significantly better in subjects in the HairMax and subsequent clearance for marketing by the FDA
LaserComb® group compared with those in the in January 2007. To date, no other laser therapy
sham device group. Although between-group differ- device has been cleared by the FDA for marketing
ences in responses to the last two questions (faster and all other similar products on the market are sold
growing hair, more manageable hair) did not as cosmetic devices. This clearance means that the
achieve statistical significance (p < 0.05), a more HairMax LaserComb® has been the subject of a
favourable overall assessment was observed for sub- rigorous review and clearance process, which differ-
jects in the HairMax LaserComb® group compared entiates it from other marketed devices that have no
with those in the sham device group. clinical proof of efficacy. Thus, it is impossible to

compare the HairMax LaserComb® with other de-
vices marketed without clinical studies or FDASafety and Tolerability
clearance.

The HairMax LaserComb® device was found to
be well tolerated. No serious adverse effects were Conclusions
reported. The only adverse events considered to be

The current study has accomplished an importantpossibly device related were four cases of mild
goal. This is the first study demonstrating efficacy inparaesthesia and four cases of mild urticaria. These
hair growth with a laser phototherapy device, theshowed no statistical difference between study
HairMax LaserComb®. This randomized, double-groups. Changes in vital signs from baseline were
blind, sham device-controlled, multicentre efficacyvery small in both treatment groups and similar
trial indicates that the HairMax LaserComb® laserbetween both groups.
phototherapy device with its patented hair-parting
teeth mechanism is an effective, well tolerated treat-Discussion
ment for hair loss of androgenetic aetiology. Indeed,
the HairMax LaserComb® is currently the only laserWhile many unknowns remain, an important
therapy device that has been clinically studied andcomponent of the treatment of AGA is to provide
proven to grow hair in males with certain classes ofnon-biased demonstration of laser phototherapy ef-
AGA.fectiveness in hair growth stimulation in humans.

Here we report on the first known double-blind, In the future, the efficacy of HairMax
controlled trial of laser phototherapy for the treat- LaserComb® should also be evaluated in subjects
ment of AGA, that is, sex hormone-dependent male with hair loss of non-androgenetic aetiology. It will
pattern hair loss. Overall, the results of the trial also be very important to establish the cellular and
demonstrate significantly greater increase in mean molecular mechanisms behind the hair growth-pro-
terminal hair density (primary effectiveness) in sub- moting effect of laser phototherapy. Future research
jects treated with the HairMax LaserComb® device should help us to differentiate if laser phototherapy
over the sham device (p < 0.0001). Consistent with predominantly: (i) stimulates anagen re-entry by
this evidence for primary effectiveness, significant telogen hair follicles; (ii) increases rates of prolifera-
improvements in overall hair regrowth were demon- tion in active anagen hair follicles; (iii) prevents
strated in terms of patients’ subjective assessment premature catagen development; or (iv) extends the
(p < 0.01) at 26 weeks over baseline. Subjects in the duration of the anagen phase. Cellular events, such
HairMax LaserComb® group perceived significant- as activation of dormant hair follicle stem cells, or
ly greater improvement (p < 0.05) regarding overall increase in proliferation of hair matrix trichocytes,
hair improvement, slowing of hair loss, thicker feel- should be investigated. In addition, subcellular and
ing hair, better scalp health and hair shine. molecular signalling events, such as direct short-
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