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Evidence for Laser- and

Light-Based Treatment of Acne Vulgaris
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Acne is a very prevalent skin disorder, affecting more than 85% of adolescents and often
continuing into adulthood. Active acne and its sequelae, especially permanent scarring,
may cause longstanding psychological or emotional harm in patients. Novel and promising
treatments with laser/light devices (such as blue light, red light, pulsed dye laser, infrared
lasers, light-emitting diodes, and pulsed light) have been reported to have varying degrees
of efficacy for treatment. The authors compiled a summary of evidence-based literature on
laser/light treatment for acne to assist clinicians to more appropriately identify treatment
options, should they choose to supplement current medical antiacne therapies.
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Acne vulgaris is a common skin disease, affecting more
than 85% of adolescents and often continuing into
adulthood.! Active acne and its sequela, especially perma-
nent scarring, may cause longstanding psychological or emo-
tional harm in patients. Evidence suggests that the impact of
acne on a patient’s psychological and emotional well-being is
comparable with that of chronic systemic disease processes
such as diabetes, asthma, arthritis, and epilepsy.! Indeed, the
aim of acne treatment should be to reduce the impact and
existence of symptoms, including psychosocial sequelae of
the disease.

Topical and oral medications, such as retinoids, benzoyl
peroxide, macrolide antibiotics, and isotretinoin, are the
mainstay of treatment for acne and rightfully given first con-
sideration, based on severity of the disease. In the past de-
cade, an increasing number of published studies have docu-
mented the clinical improvement in acne after sequential
treatment with laser- and light-based devices. The rapid
clearance of acne lesions, reported after device treatment, is
particularly of interest to patients and physicians. As enticing
as these modalities for antiacne management may be, a
knowledge of evidence-based literature is helpful when en-
tertaining treatment options. As a prelude to this, it is insight-
ful to examine the impact of acne on quality of life on pa-
tients, as well as to discuss the possible intervention points in
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the pathogenesis of acne where device-based treatments may
be successfully used.

Rationale

Quality-of-life measurements often are used to determine the
severity of impact of a disease on an individual. Previous
studies have suggested that acne affects the lives of adults in
various ways, including their employment, social behavior,
and body dissatisfaction.? For example, in a sample of 1250
subjects, Cunliffe® found that the unemployment rate was
7% greater for adults with acne. With regard to acne, 2 factors
are reported to be uniquely significant. The first factor in-
volves the severity of disease and varies from patient to pa-
tient. The degree of severity should be considered from both
the physician and patient perspective. Only a few scattered
lesions may seem trivial to the treating physician but may
cause intense psychological distress to the patient. This dis-
tress should be recognized and not minimized during the
evaluation. Research suggesting that more severe acne (as
judged by the dermatologist) is more likely to be associated
with psychological factors, such as anxiety, and with greater
effects on patients’ lives.?In another study, the psychosocial
effects of acne on quality of life were found to be influenced
more by patients’ self-perception of their acne severity than
by the objective severity of the disease.?

Closely related to this, the second factor involves the age of
the patient. Although the overall prevalence of acne does
decline with age in both sexes, a significant number of indi-
viduals experience either a worsening of acne symptoms or
fail to experience improvement after their teenage years. Mul-
tivariate analysis has shown that the increasing age of afflic-
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tion with acne can proportionately affect the quality of life.2*
In an aforementioned study, adults were asked what both-
ered them the most about having acne and stratified their
answers by age.? Most patients responded that they were
bothered by acne’s appearance. Interestingly, appearance
was most troublesome to patients aged 30 to 39 years. One
explanation for this difference among age groups is that pa-
tients younger than 30 years are closer to adolescence and
feel that acne is accepted by their peers, whereas those aged
40 years and older may have themselves accepted acne. Over-
all, these findings support the premise that patients are af-
fected differently by acne during different stages in their
lives.?

Although the clinical diagnosis of acne is usually readily
made from examination, designing effective treatments for
patients can be challenging. Conventional medicines are ef-
fective but have potential drawbacks, including patient com-
pliance, side effects, potential induction of antibiotic resis-
tance microbe, and longevity in terms of onset of action.*¢
Patient variability is also an important factor to consider in
efficacy. For example, patients with acne and extremely
greasy skin tend to be less beneficially helped by oral or
topical medications.” However, thorough discussion of the
pros and cons of specific medical acne treatments is outside
the scope of this article. Nonetheless, patient concern with
untoward effects, coupled with a relative capability on the
part of older patients (compared with younger patients) to
pay out of pocket expenses for nonreimbursable device treat-
ment for acne, has set the stage for an increased interest and
willingness to undergo laser/light-based therapeutic ap-
proaches. Additionally, late adolescent and adult-onset acne
provided a patient population with an extreme desire for
rapid regression of acne lesions and with age and maturity
level capable of tolerating more involved, office-based treat-
ments.

Both medical and device treatments for acne should effec-
tively target and suppress several key processes in the forma-
tion of acne for maximum benefit. Current research indicates
that the pathogenesis of acne involves 4 key processes: follic-
ular hyperproliferation, excess sebum production, inflamma-
tion, and proliferation of Propionibacterium acnes.! Postulated
histologic targets of the dysfunctional pilosebaceous unit for
laser/light intervention are highlighted in Figure 1.

Long ago, it was recognized that prolonged exposure to
sunlight helps to clear acne-laden skin. Indeed, a favorite
pastime of acne-afflicted adolescents is self-treatment by ex-
posure to sunlight outdoors or indoors using tanning beds.
Ultraviolet light contained in natural sunlight was postulated
to be destructive to bacterial skin flora and to suppress in-
flammatory skin processes, although the exact role of this
form of phototherapy was unclear.” Ultraviolet light with and
without the application of psoralen was the first to be studied
and showed mixed results, although the risks seemed to out-
weigh the benefits.”®

More recently, visible light source devices have been eval-
uated and include both continuous wave and pulsed-light
devices. The concepts for device treatment were made possi-
ble through an evolving understanding of laser—tissue inter-
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Figure 1 Tllustration of the pilosebaceous unit that identifies poten-
tial targets for intervention with laser/light device-based therapies.

action involving bacterial skin flora, porphyrins, and sebum
and the development of a variety of new lasers, light sources,
and radiofrequency devices.® Newer devices use combined
techniques to treat acne. One such promising example uses
photopneumatic technology, or vacuum suction delivered
simultaneously with broadband-pulsed light and can induce
rapid clearance of acne lesions. Figure 2 illustrates the degree
of rapid clinical improvement in response to treatment with
such a device. This technology has undergone recent clinical
and histological review, %13 although the efficacy and longev-
ity of clinical improvement has yet to undergo controlled
clinical trials scrutiny. On the basis of years of clinical expe-
rience with device treatment for acne, the authors use an
algorithm for approach to device-treatment based on subtype
of acne lesions, always in conjunction with existing medical
regimens for maintenance (Fig. 3).

Recently, several articles have concisely summarized the
efficacy of different light/laser modalities of treatment.®2-1
These are reviewed in the following paragraphs. Ortiz and
coworkers!? in 2005 reviewed the laser treatments for acne,
categorizing previous studies based on the effect on the spe-
cific target structure of the pilosebaceous apparatus. The 3
main categories centered around effects on (1) the sebaceous
gland, (2) pilosebaceous microvasculature, and (3) bacterial
overcolonization. They noted the promising efficacy of the
1450 nm diode laser for its thermal effects on the sebaceous
gland secondary to absorption of heat from the target chro-
mophore of surrounding papillary dermal water. They also
noted the conflicting published results regarding the use of
the 585 nm laser for acne and emphasized that the only
randomized, controlled study showed no difference between
treated patients and untreated controls with regards to lesion
counts and sebum production.'

In another 2005 review, Ross!? noted more than 20 de-
vices alone that were cleared by the Food and Drug Admin-
istration in the United States for light-based acne therapy.!2
Ross rationally discussed the optics of light treatment for acne
and focused on the limitations of certain light sources with
and without adjuvant therapy, such as the use of aminolevu-
linic acid in the case of photodynamic therapy, in an attempt
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Figure 2 A 10-year-old-male patient was treated by Dr. Girish Munavalli with 2 treatments of photopneumatic therapy
(Isolaz, Aesthera, Inc, Pleasanton, CA), using a concurrent vacuum suction/broadband light source, with a 1-week
interval in between treatments. (A) Before treatment and (B) 1 week after the second treatment.

to selectively destroy the target organ in the skin responsible
for acne, the hyperactive sebaceous gland. Ross methodically
reviewed commonly used wavelengths with an emphasis on
their inherent ability to reach and selectively thermally injure
the sebaceous gland and impact the dysfunctional acro-in-
fundibular hyperkeratization process.

Mariwalla and Rohrer® also reviewed laser treatment op-
tions in 2005. Again, a distinction was drawn between the
mechanism of action and reviewed studies were character-
ized along these lines. The authors provided a succinct and
well-written evaluation of available options at the time but
didn’t comment on the quality of design or reproducibility of
the studies they reviewed.
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Figure 3 The authors’ approach to laser/light device treatment of
acne, depending on predominance of acne lesion type and distribu-
tion on the face.

A more recent review by Taub'* in 2007 focused on eval-
uating studies that had at least 10 patients, a clear statement
of purpose, acne severity, patient selection, follow-up evalu-
ations, previous and concurrent medications, treatment pa-
rameters, methods for evaluating results, and adverse effects.
Studies involving each modality of treatment were catego-
rized into randomized controlled, controlled studies, or case
series. Taub noted the most advanced and promising studies
based on clinical results, but not necessarily factoring in
study design, involved the use of 3 devices types: (1) red and
blue monochromatic light delivered by fluorescent tubes or
light emitting diodes, (2) the 1450 nm infrared laser, and (3)
photodynamic therapy using aminolevulinic and methyl-
aminolevulinic acid as a photosensitizing agent, followed by
irradiation with blue light, red light, and the 595 nm pulsed
dye laser.

The aforementioned articles collectively noted the promise
in the future of device treatment for acne, and several of the
authors discussed the lack of quality studies (today, more
commonly known as evidence—based studies) to more defin-
itively validate laser/light device treatment for acne. Concep-
tually, the practice of evidence-based medicine intends to
integrate the current best-available evidence from systematic
research with clinical experience when making decisions
about health care of individual patients.'® With regards to the
medical treatment of acne, evidence-based reviews have been
previously undertaken.!” The Cochrane reviewers concluded
that minocycline is likely to be an effective treatment for
moderate acne vulgaris, but their review found no reliable
randomized clinical trial evidence to justify its continued use
first-line, especially given the price differential and the con-
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cerns that still remain about its safety. Its efficacy relative to
other acne therapies could not be reliably determined due to
the poor methodological quality of the trials and lack of con-
sistent choice of outcome measures.!”

Along these lines, Haedersdal and coworkers recently pub-
lished the first evidenced based review of lasers, light sources,
and photodynamic therapy in the treatment of acne.!® Their
results will be summarized in the following paragraphs, with
an emphasis on study design rather than mechanisms of ac-
tion. The authors set the tone by noting that although many
studies have been published on optical treatments of acne,
and clinical results seem impressive, these studies are of vary-
ing quality, and several clinical trials are designed with un-
controlled before-after design, which do not account for the
intrinsic volatility of acne.'®

Haedersdal and coworkers'® initiated a retrospective re-
view of the PubMed and Cochrane databases from March
2007 with an extensive keyword search comprehensive of
laser/light or photodynamic therapy treatment for acne, re-
stricting searches to controlled trials (randomized or not)
with a sample size of at least 10 subjects. Each study was
evaluated according to study design, randomization proce-
dure (method of generation and concealment of allocation),
and blinding of observers. Studies were classified as either
randomized-controlled clinical trials (RCTs) or nonrandom-
ized-controlled clinical trials (CTs). All in all, 27 potentially
relevant studies were identified, of which 6 were RCTs and 3
were CTs, involving a total of 587patients.!>!%-3¢ Study types
and subject numbers are summarized in Table 1. (Of note, the
authors of this article ran the same search of the MEDLINE and
Cochrane databases by using Ovid for the time period of
March 2007 until June 2008 found one CT study that
compared different treatment pulsing methods utilizing the
1450 nm laser to treat acne’”).

Haedersdal and coworkers'® note that the cited studies
include important evidence for optical treatments with lasers,
light sources, and PDT for acne vulgaris with16 identified
RCTs and 3 nonrandomized CTs. However, most of the stud-
ies were of suboptimal methodological quality as the ran-
domization method was mentioned in just 6 of 16 RCTs, only
one trial described adequate allocation concealment, and

Table 1 Study Types and Numbers of Subjects

Type of
Controlled Total No.
Device Classification Studies Subjects
Pulsed dye laser (585 nm) 2 RCTs 81
KTP (532 nm) 1 RCT 29
Infrared lasers (1320 nm, 4 RCTs 113
1450 nm)
Intense pulsed light with 1 RCT, 2 CTs 59

photodynamic therapy
Broad-spectrum light sources 3 RCTs, 1 CT 194
(red and/or blue light)
Photodynamic therapy (with
aminolevulinic acid or
methyl-aminolevulinic acid)

5 RCT 14

most studies had many losses to follow-up with no intention-
to-treat analyses.

Of all the evidence-based studies evaluated, they found the
most substantial evidence for photodynamic therapy (PDT),
which in 5 RCTs with red light-activated methyl-aminolevu-
linic acid-PDT and aminolevulinic-PDT documents a benefi-
cial efficacy on acne of approximately50% to 60% up to 20
weeks after 1 to 3 treatments. In one of these trials, a pro-
longed efficacy is found up to 1 year after treatment. Addi-
tionally, IPL-assisted PDT seems to be more efficacious than
IPL alone.

They concede that a variety of factors may influence the
outcome from acne treatments, which are not accounted for
in their review. They acknowledge that acne vulgaris is a
multifactorial disorder of the pilosebaceous unit with a ten-
dency to intrinsic exacerbations as well as extrinsic factors
such as sun exposure, topical moisturizers, and cleansing
may influence disease severity. Other confounding factors
may be related to the fact that the optimal settings with lasers
and IPL devices (eg, wavelength, pulse duration, fluence)
remain to be established, as well as individual characteristics
(endocrine dysfunction, type and severity of acne, anatomical
region) may influence the treatment outcome. Finally, they
conclude that it is therefore essential that clinicians continue
to develop and improve the promising optical treatments for
acne. On the basis of the present best-available evidence,
optical treatments with lasers, light sources and PDT possess
the potential to improve inflammatory acne on a short-term
basis with the most consistent outcomes for PDT. Laser/light
treatments for acne should not be promoted to patients as
first line therapy.'8

In summary, patients of all ages afflicted with acne should
be afforded swift and effective treatment to prevent physical
and psychological sequelae. First-line medical treatments
should be initiated once the clinical diagnosis is made. Device
treatments which have shown success in controlled clinical
trials, such as photodynamic therapy, can be considered as
adjuncts in the event that patients fail medical therapy or are
slow to respond. This is especially a consideration in those
who permanent scarring is a distinct possibility. Consider-
ation should be given to patients with severe acne, whose
personal concerns about side effects such as emerging anti-
biotic resistance or potential depression episodes associated
with isotretinoin, preclude them from considering conven-
tional medical therapies.
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