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Materials and Methods: This clinical trial included 50 patients aged 17-45 presenting to Khorshid %™

and Alzahra educational centers and skin diseases research center for androgenetic alopecia during

2014-2015. The patients were randomly divided into a control and a case group. The case group received

topical minoxidil 5% solution plus low-level light therapy twice per day. The control group was given the

same topical solution and a laser comb system that was turned off to act as a placebo. Changes in patients’

hair density and diameter and its overall regrowth as well as their satisfaction with the treatment were

assessed at months 0 (baseline), 3, 6, 9 and 12.

Results: The percentage of recovery from androgenetic alopecia and the patients’ satisfaction with their

treatment were significantly higher in the case group compared to the control group. The patients’ mean

hair density and diameter were found to be higher in the case group after the intervention compared to

the control group.

Limitations: The study limitations included patient compliance, small sample size, patient insight due

to novelty of the method and clinical judgement.

Conclusion: As a new method of treatment, low-level light therapy can help improve the percentage

of recovery from androgenetic alopecia and increase patients’ satisfaction with their treatment.
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Introduction

Alopecia is a skin disorder affecting more than half of
the world’s population.! Androgenetic alopecia is the
most common type of alopecia that affects over 50% of
men aged over 40 and 75% of women aged over 65."° In
genetically-predisposed individuals, androgenetic alopecia
is often caused by androgens such as testosterone and
its derivatives.! The most common techniques for the
treatment of androgenetic alopecia include the use of topical
minoxidil, the administration of Finasteride tablets and
hair transplantation.'?*® Studies suggest that traditional
therapies are only slightly effective in the treatment of this
condition.® Patients who respond poorly to these common
therapies and those who experience side-effects are always
seeking more modern and suitable techniques to treat their
condition.

Effect of low-level light therapy on androgenetic alopecia

Low-level light therapy is a new technique for stimulating hair
growth in men and women that has recently been approved by
the US food and drug administration. It is assumed to stimulate
anagen phase re-entry in telogen hair follicles, prolong the
duration of anagen phase, increase rates of proliferation in
active anagen hair follicles and prevent premature catagen
development. Most studies conducted on the effectiveness of
low-level light therapy in the treatment of alopecia have had
epidemiological problems such as lacking scientific rigor, the
presence of confounding factors and inappropriate statistical
analysis, which render their results unreliable. Given the lack
of a randomized controlled clinical trial with an appropriate
design on the subject, the present study was conducted to
carry out a comparative assessment of the effectiveness of
adding low-level light therapy to minoxidil topical solution
for the treatment of alopecia in patients presenting to skin
clinics in Isfahan, Iran during 2014-2015.

Figure 1b: Three months after treatment with low-level light therapy and
minoxidil 5% solution

Figure 1c: Six months after treatment with low-level light therapy and
minoxidil 5% solution

Figure 1d: Nine months after treatment with low-level light therapy and
minoxidil 5% solution
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Materials and Methods

The present randomized double-blind controlled clinical
trial was conducted in 2014-2015 on 17-45-year-old
patients presenting to Khorshid and Alzahra educational
centers and skin diseases research center for the treatment
of androgenetic alopecia. The study protocol was approved
by the Ethics Committee of Isfahan University of Medical
Sciences, and all the participants signed written consent form
for participation in the study.

The inclusion criteria consisted of at least 6 months history of
hair loss or thinning without response to other commonly used
treatments, having no other hair loss disorders, a Fitzpatrick
skin type of 1-4, a Norwood—Hamilton grade of 3—6 for men
and a Ludwig grade of 2—-3 for women and having no history
of finasteride and anti-androgen drugs’ administration, such
as cyproterone, spironolactone, ketoconazole and flutamide,
topical estrogen, progesterone, tamoxifen, anabolic
steroids, drugs potentially causing hypertrichosis, such as
cyclosporine, diazoxide, phenytoin, oral glucocorticoids, and
phenothiazines.

The study exclusion criteria consisted of having a history
of hair transplantation or any condition affecting hair
growth such as a connective tissue disease, inflammatory
intestinal disease or certain endocrinopathies such as
polycystic ovary syndrome, ovarian and adrenal tumors
and hypothyroidism.

-«

Figure 1e: Twelve months after treatment with low-level light therapy and
minoxidil 5% solution

Effect of low-level light therapy on androgenetic alopecia

In this study, androgenetic alopecia was diagnosed clinically
and based on the Ludwig and the Hamilton—Norwood scales
and by rejecting other causes of hair loss. The study sample
size was calculated as 50 according to the sample size
equation (with a confidence interval of 95% and a statistical
power of 80%) and taking into account a withdrawal of 10%.
The participants were randomly divided into a control and
a case group using a table of random numbers. To place
patients in the treatment and control groups, randomization
was performed by simple randomized sampling.

The case group received 20 drops of topical minoxidil 5%
solution twice per day to use on their bald areas at home for
six months plus 2-3 20-minute sessions of low-level light
therapy (using LDU 8024PN/8024BN, made in Germany, with
a 10-50 mw power and a 785-nm wavelength) per week for
24 weeks at Arman skin and hair center. The controls received
only topical minoxidil 5% solution in the same manner as in
the case group and were given a laser comb system that was
switched off to act as a placebo. The number of low-level light
therapy/laser comb treatment sessions was determined as 2-3
according to the study protocol, but the majority of patients
took part two times per week in the course of study.

All the participants underwent three monthly hair counts
at months 0 (i.e., at the beginning of the study), 3, 6, 9
and 12 of the study using a trichogram (hd-pro, bomtech
electronics, made in South Korea). In addition to the
demographic questionnaire, another questionnaire was
designed to assess the side-effects of the medications used.
The changes in hair density and diameter, overall hair
regrowth and patient satisfaction were assessed. To assess
the overall response to the treatment, the patients were
divided into four subgroups based on their percentage of
recovery and increased hair density, forming mild (less
than 25% progress) to complete (at least 75% recovery)
recovery groups. The participants were also visually
monitored on a 5-point scale from “worse” to “perfect,”
and their satisfaction was assessed from “low” to “high.”
The treatment-giving physician who should be aware of the
laser comb process was not blinded, but the investigator
physician, who was a dermatologist and inspected the data,
photos and improvement scales, was blinded.

Statistical analysis
The data were analyzed using SPSS. The quantitative
data were expressed as mean + standard deviation, and

Figure 2: The patients trichogram at the same intervals
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Table 1: The frequency distribution of the percentage of
recovery from androgenetic alopecia in the study groups on
different occasions

Occasion Recovery Case group, Control group, P
n (%) n (%)
3 months Grade 1 23 (100) 22 (100) 1
6 months Grade 1 0 14 (63.6) <0.001
Grade 2 23 (100) 8 (36.4)
9 months Grade 2 1(4.3) 22 (100)
Grade 3 22 (95.7) 0
12 months  Grade 2 0 14 (63.6)
Grade 3 17 (73.9) 8 (36.4)
Grade 4 6 (26.1) 0

Recovery means change in density/thickness defined by score of alopecia
(0=poor, 1=fair, 2=good, and 3=excellent). Data is added to tables legends.
Time is evaluated from the beginning of treatment

Figure 3a: Thirty-two-year-old man in the case group before treatment

Figure 3c¢: Six months after treatment with low-level light therapy and
minoxidil 5% solution

Effect of low-level light therapy on androgenetic alopecia

the qualitative data as frequency and percentage. The data
obtained were compared using the paired #-test, the repeated
measures analysis of variance (ANOVA) and the independent
sample #-test. Given the significance level of 95%, all results
with P values lower than 0.05 were considered statistically
significant.

Results

No significant differences were observed between the
control and case groups in terms of age (30.1 £ 5.7 vs.
30.4 £ 6.5 years; P=0.9) and gender distribution or the male
to female ratio (6.17 vs. 9.13; P = 0.29). Two patients in the
case group and three in the control group did not complete the
study due to moving out of the city or reluctance to continue
in the study.

Figure 3b: Three months after treatment with low-level light therapy and
minoxidil 5% solution

Figure 3d: Twelve months after treatment with low-level light therapy and
minoxidil 5% solution
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The percentage of recovery from androgenctic alopecia
was similar in both groups 3 months after the intervention;
however, compared to the controls, the case group revealed a
significant increase in this percentage at 6, 9 and 12 months
after the intervention (P < 0.001) [Table 1].

Nevertheless, a significant difference was observed between
the two groups in terms of their satisfaction with the
treatment (P < 0.001) [Table 2].

There were no significant differences between the groups in
terms of their mean hair count before and 3 and 6 months after
the intervention; however, the mean hair count was found to
be significantly higher in the case group compared to in the
controls 9 and 12 months after the intervention (P < 0.001).
Tables 3 and 4 present the mean hair density (i.e., hair count)
on the vertical and frontoparietal areas of the head.

Similarly, there were no significant differences between
the groups in their mean hair diameter before and 3, 6 and
9 months after the intervention; however, this variable
increased significantly in the case group 12 months after the
intervention (P = 0.045).

The mean increase in hair count was significantly higher in
the case group compared to the control group (78.3% vs.
51.3%; P < 0.001). The mean increase in hair diameter was
also significantly higher in the case group compared to the
controls (45.4% vs. 32.3%; P = 0.002). Nevertheless, no
significant differences were observed between the two groups
in terms of side-effects such as headache (P = 0.35), itching
(P = 0.44) and burning (P = 0.81), although the likelihood of
developing erythema was significantly higher in the control
group compared to the case group (5 vs. 1 cases; P = 0.04).

Discussion

The results obtained showed a significantly higher
percentage of recovery from androgenetic alopecia in the
case group compared to the control group, and the cases
were generally more satisfied with their treatment compared
to the controls. The mean hair count was significantly higher
9 and 12 months after the intervention in the case group
compared to the control group [Figures 1-4]. The mean hair
diameter was significantly higher in the cases compared to
the controls only 12 months after the intervention and not

i Nk

Figure 4: The trichogram at the same intervals

Effect of low-level light therapy on androgenetic alopecia

before [Figures 5 and 6a-¢]. The percentage of increase in
hair count and hair diameter was significantly higher in
the case group compared to the control group. The results
obtained show that, as a relatively new technique, low-level
light therapy can stimulate hair growth significantly in
both men and women with androgenetic alopecia. This
technique has recently been approved by the food and
drug administration.* Offering this treatment to the public

Table 2: The frequency distribution of patient satisfaction in
the study groups on different occasions

Occasion Satisfaction Case group, Control P
level n (%) group, n (%)
6 months High 6 (26.1) 0 <0.001
Moderate 17 (73.9) 1(4.5)
Low 0 16 (72.8)
Zero 0 5(22.7)
12 months  Very high 10 (43.5) 0
High 13 (56.5) 1 (4.5)
Moderate 0 9 (41)
Low 0 11 (50)

Time is evaluated from the beginning of treatment

Table 3: The mean hair count in the two groups on different

occasions

Occasion Mean*SD P

Case group Control group
Preintervention 14.942.8 14.8£2.9 0.95
3 months 11.6+3.2 11.04+£3.1 0.59
6 months 17.4+2.7 16.5+3.1 0.26
9 months 23.04+3.3 19.2+3.3 <0.001
12 months 25.9+2.5 22.2+3.8

Time is evaluated from the beginning of treatment. SD: Standard deviation

Table 4: The mean hair diameter in the two groups on
different occasions

Occasion MeantSD P
Case group Control group
Preintervention 0.050+0.006 0.051+0.011 0.87
3 months 0.046+0.005 0.047+0.011 0.79
6 months 0.057+0.005 0.054+0.012 0.43
9 months 0.064+0.006 0.061+0.013 0.03
12 months 0.073+0.006 0.067+0.015 0.045

Time is evaluated from the beginning of treatment. SD: Standard deviation
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Figure 5a: Twenty-five-year-old woman in the case group before treatment

Figure 5Sc: Six months after treatment with low-level light therapy and
minoxidil 5% solution

Figure 5e: Twelve months after treatment with low-level light therapy and
minoxidil 5% solution

Effect of low-level light therapy on androgenetic alopecia

Figure 5b: Three months after treatment with low-level light therapy and
minoxidil 5% solution

Figure 5d: Nine months after treatment with low-level light therapy and
minoxidil 5% solution

requires only the safety approval of the government and no
further studies are required on its effectiveness,’ especially
because scientists have known for a long time that red or
near infrared light stimulate tissue repair and the discovery
of laser in the 1960s generated a greater interest in its use as
a therapeutic method.

Many studies have been conducted to date for understanding
the different theories proposed for the biological mechanisms
by which light therapy affects hair growth. Some studies
have focused on the hypertrichosis resulting from the
changes in the follicles from the telogen (rest) phase to the
anagen (active) phase or the terminal changes in the vellus
follicles.*® Moreover, stimulating proliferation can at least be
considered an initiative mechanism in light therapy. Given
that both the reconstructive regeneration occurring in the
process of wound healing and the physiological regeneration
occurring in the hair growth cycle require cell proliferation, it
is possible that the stimulating effect of low-level light on hair
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Effect of low-level light therapy on androgenetic alopecia

Figure 6: The trichogram at the same intervals

growth can be achieved through a direct or indirect increase
in the proliferative intra matrix activity of the epithelial hair
follicles.* The hair growth capacity of laser therapy was
discovered by accidentin 1967. Ever since Kim ez al. used laser
on the shaved back of a rat to treat cancer,’ different studies
have been conducted to assess the effect of laser therapy on
the treatment of alopecia, especially the androgenetic and
areata subtypes."*>7? A study conducted in 2013 on men with
androgenetic alopecia showed a significantly higher hair count
after laser therapy.® Another study conducted in 2013 on men
and women with androgenetic alopecia showed a greater hair
density and diameter in cases and reported no side-effects of
this treatment.”? Another study conducted among men with
androgenetic alopecia reported an increase in hair density
after laser therapy and a higher patient satisfaction of 83%.”
Christie et al. examined the effect of laser therapy on hair
growth in men and women with androgenetic alopecia and
reported that laser therapy can have significantly positive
effects on hair growth among these patients.!® Most studies
conducted to date for assessing the effectiveness of low-level
light therapy in the treatment of alopecia have failed to
properly control the role of confounding factors or have had
problems in their statistical analysis of the data, which render
their results unreliable. The present study was, therefore,
conducted to overcome the weaknesses of previous studies
on the subject and can be considered a scientific clinical trial
of the effectiveness of low-level light therapy in the treatment
of androgenetic alopecia.

The results obtained show that, as a new technique, low-level
light therapy can effectively improve the percentage of
recovery from androgenetic alopecia and increase patients’
satisfaction with the treatments received for hair regrowth.

Limitations

The study limitations included problems of patient
complaince, small sample size, patient insight due to novelty
of the method and clinical judgement.

Conclusion

As a new method of treatment, low-level light therapy can
help improve the percentage of recovery from androgenetic
alopecia and increase patients’ satisfaction with their
treatment.
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