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Chapter 5
Laser and Light Based Therapies for Acne

Jeremy B, Green, Annelyse Ballin, and Joely Kaufman

5.1 Introduction

Conventional topical and systemic therapeutics are effective for treating acne vulgaris,
but are not perfect solutions. Topical salicylic acid, benzoyl peroxide, and retinoid
preparations can be irritating and present challenges with compliance. Systemic
antibiotics also have issues with tolerability and increasing bacterial resistance, and
isotretinoin has attracted negative attention due to its purported links to inflamma-
tory bowel disease and depression. Laser and light-based treatments can potentially
offer a viable adjunct or even alternative to these conventional options.

5.2 Light/Photodynamic Therapy

Light is thought to reat acne by taking advantage of the endogenous porphyrins
produced by the pathogenic Propionibacterium acnes bacteria in sebaceous skin.
coproporphyrin 111 and protoporphyrin X, Porphyrin photoexcitation accurs maxi-
mally within the Soret band, with a peak in the blue light spectrum at approximately
410 nm. and additional smaller absorption peaks in the Q bands (500-635 nm)
[1, 2]. Porphyrin excitation initiates a cascade of events that leads to the production
of reactive oxygen species and destruction of 2. acnes. This reaction can be potenti-
ated by the addition of aminolevulinic acid {ALA), an exogenous photosensitizer
that preferentially localizes to sebaceous glands and enhances intracellular porphyrin
synthesis. the so-called photodynamic therapy (PDT).
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There is a dearth of large, randomized controlled trials of lasers and lights for
acne [3]. One exception was an industry-sponsored evaluation of 266 severe acne
patients treated with blue light (417£5 nm) and 20 % aminolevulinic acid (ALA)
(BLU-U® and Levulan® Kerastick, DUSA Pharmaceuticals, Inc.) versus blue light
and vehicle alone [4]. In this study, vehicle or ALA was applied for 45 min incuba-
tion followed by 16 min and 40 s of blue light (10 J/cm? total dose), one treatment
every 3 weeks for four treatments. Interestingly the investigators found a decrease
in inflammatory lesions of 37.5 % for the ALA group versus 41 .7 % reduction in the
vehicle group. Noninflammatory lesion counts were not performed. The study
indicates that blue light alone is as effective as blue light plus ALA.

Blue light penetrates to a depth of approximately 90-150 pm. Although it is
unlikely that significant amount of this wavelength reaches the sebaceous gland,
exposure to blue light at a wavelength of 405-420 nm destroys P. acnes. Furthermore,
blue light may inhibit the production of interleukin-1 alpha and intercellular adhesion
molecule-1 [5], as well as tumor necrosis factor alpha and matrix metalloproteinase 2.
all inflammatory mediators implicated in the pathogenesis of acne [6].

Within the visible light spectrum, a longer wavelength of light correlates with
deeper skin penetration, as there is less melanin absorption and less scattering by
connective tissue. Red light penetrates deeper than blue light, to approximately
2 mm of depth. It effectively reaches the sebaceous glands and activates porphyrin:
via the Q band at 630 nm. One study evaluated 21 patients treated with 3 h incuba
tion of 16.8 % methylaminolevulinic acid (Metvix®, Photocure) followed by 9 min
of 630 nm red light (Aktilite® CL 128, Photocure), for a total dose of 37 J/em? 7]
After two treatments spaced 2 weeks apart, investigators noted a 68 % reduction in
inflammatory lesions and no change in the 15 control patients. There was no reduc
tion in noninflammatory lesions in either group. One study found that the combina
tion of blue and red light was superior to either blue light or 5 % benzoyl peroxide
alone in reduction of the number of inflammatory acne lesions [8].

Limitations of using an exogenous photosensitizer include intra-procedure pai
and post-procedure erythema, edema, and blistering. Of note patients must avoi
direct sunlight exposure for 48 h after the procedure, which can be challenging i1
the teenage acne population.

The pulsed dye laser (PDL, 585-595 nm yellow light), potassium titan;
phosphate (KTP, 532 nm green light), and broadband intense pulsed light (IPI
500—1,200 nm) with cutoff filters to employ predominately short wavelengths all ac
on acne by activating endogenous P. acnes porphyrins and reducing sebaceou
gland function. A 2003 study found a significant reduction of inflammatory acn
lesions (49 %) in 31 patients receiving a single PDL treatment versus 10 patient
receiving “sham” treatment (10 %) [9]. However, a different, split-face trial of <!
patients receiving 1-2 sub-purpuric PDL treatments found no significant differenc:
in mean papule count versus the untreated control side [10]. A study of the KTl
laser found a 35.9 % reduction in inflammatory lesions 1 month after 4 biweekl:
treatments [11]. Anecdotally the authors find these devices to be more uselu
for improving the appearance of erythematous “stains” and scars which routinely
appear following the resolution of acne lesions.
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Mid-infrared light has also been utilized for acne treatment due to its purported
ability to shrink sebaceous glands and/or alter their secretion [12]. One study of 32
acne patients treated in a split-face fashion with 3 monthly 1.450 nm diode laser
treatments found an equal reduction in inflammatory lesions on both the treatment
and control side [ 13]. The authors state that this may present evidence of a systemic
anti-inflammatory effect of the laser, though the mechanism is unclear. Another
evaluation of 20 patients treated with a 1.540 nm erbium to glass nonablative
fractional laser monthly for 4 months found that acne lesions improved in 85 % of
patients and 80 % noted a reduction in sebum production [14].

5.3 Photopneumatic Therapy

Improvement of comedonal acne with lasers and lights has been a challenge to
achieve: however the newly developed photopneumatic therapy devices show poten-
tial. Photopneumatic therapy combines vacuum suction to mechanically clear pores
and concomitant broadband pulsed light. Cutoff filters limit the emission spectrum to
500-1.200 nm, wavelengths that activate endogenous porphyrins to destroy P. acnes.
as well as short-wavelength visible light that reduces perilesional erythema.

Published data supporting the efficacy of photopneumatic therapy is limited to
small. uncontrolled trials. A 2008 study of 11 patients receiving photopneumatic
therapy every 3 weeks for four treatments found a statistically significant reduction
in both inflammatory (78.8 %) and noninflammatory (57.8 %} lesions at the 3-month
follow-up visit post-therapy. Nine of the 11 patients were moderately to very satis-
fied with their results [15]. Other similar studies corroborate these findings [16, 17].
In the authors’ experience. photopneumatic therapy is an effective adjunctive
acne treatment.

5.4 Home Devices

Over-the-counter (OTC) handheld laser devices have garnered increasing attention
among mass media and consumers. The potential to improve wrinkles, remove or
grow hair, and treat acne treatment in the comfort and privacy of one’s own home at
a cost generally less than in-office procedures has understandably proven attractive.
However, in order to ensure safety for self-administration, OTC devices are generally
underpowered, require a greater number of treatments. and consequently afford
lesser efficacy than their in-office counterparts.

Despite the fact that dozens of devices are available, few have published data
supporting their efficacy [18] In a prospective, uncontrolled study of one such
device (Omnilux Clear-U®, Photo Therapeutics, Inc, Carlsbad, CA, blue light
415 nm and red light 633 nm), 17 patients with mild to moderate inflammatory
acne self-administered a course of eight light treatments, twice daily over 4 weeks.
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