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Background: A variety of energy-based devices have been used to treat acne.
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Skin Laser and Surgery Specialists of NY & Patients/Methods: A total of 20 subjects with moderate-to-severe acne were rand-

NJ received funding from Aerolase for this omized to receive either 650 usec 1064nm Nd:YAG laser or sham treatment. All sub-

study jects received 3 treatments, two weeks apart, plus an additional session undertaken
4 weeks after the 3rd treatment. Subjects were evaluated for investigator global
improvement, improvement in inflammatory lesions, improvement in comedonal le-
sions, total porphyrin score, and total sebum score.
Results: The laser-treated group showed an Investigator's Global Assessment Scale
(IGA) improvement of 26% compared with 7% for the sham group (a 271% improve-
ment over sham treatment group). The treatment group also showed a decrease in
the number of inflammatory lesions of 42% compared with 26% in the sham group (a
62% improvement over sham). The laser-treated cohort also experienced a reduction
in total number of comedones similar to that seen with inflammatory lesions and a
decrease in total porphyrin score. There was also an 18% reduction in sebum produc-
tionin the treated group, compared with 9% in the sham group (a 100% improvement).
Conclusion: This is the first study that has compared laser treatment of acne com-
pared with a sham treatment. A 650 usec 1064nm Nd:YAG laser can effectively treat
acne.
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1 | INTRODUCTION treated with topical cleansers, retinoids, and antibiotics. Moderate-

to-severe acne may sometimes require additional treatment with

Acne vulgaris is one of the most common conditions treated by der-
matologists.> The pathogenesis of acne is multifactorial. Epidermal
hyperproliferation and excess sebum production result in blockage
of the pilosebaceous units. This is followed by increased proliferation
and activity of commensal skin bacteria Propionibacterium acnes, re-

sulting in subsequent inflammation.>® Moderate acne is traditionally

systemic antibiotics or retinoids.* Treatments can often be irritat-
ing, unsatisfactory, and the chronic exacerbations and remissions
throughout adolescence and adulthood can have a major impact
on patient quality of life.>® Devices and lasers are often employed
as an adjunctive treatment for acne and acne scarring. Common

treatments include chemical peels, nonablative radiofrequency,
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and microneedling with radiofrequency.”*! Studies have reported
some efficacy of laser treatment.}>¢ Laser therapy can be success-
ful in diminishing acne vulgaris lesions by halting overactive seba-
ceous gland activity and alleviating the effects of inflammation. The
mechanism of action is thought to be by activation of porphyrins
produced by Propionibacterium acnes, resulting in destruction of cell
membranes of these bacteria. Lasers with a 1064 nm wavelength
have been studied for acne. One study done by Ballin and Ubelhoer
treated one patient with 10 sessions of a laser with 1064-nm Nd:YAG

and resulted in almost 100% clearance of lesions.!” Another study
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compared intense-pulsed light with 1064-nm Nd:YAG and found no
significant difference in the treatment of acne.*®

Typical Nd:YAG 1064nm lasers operate with longer pulse du-
rations anywhere from 3 to 30 milliseconds. The laser used in this
study has a 650 microsecond pulse duration. This is a new tech-
nology where all necessary power settings from 4 J/cm? to 255 J/
cm? can be delivered within a 650-microsecond pulse in a variety
of spot sizes and at a fast repetition rate of up to 2.0 Hz. A total
of 650 microseconds is below the thermal relaxation time of the

skin tissue, so the skin has time to cool itself between pulses, thus
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FIGURE 4 Sebometer readings
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FIGURE 6 Sham treatment patient at
the beginning (left) and end (right) of the
study

confining the heat in the selectively absorbed target for higher clin-
ical efficacy and safety to the surrounding skin.? The high-energy
pulse is delivered into the target in such a short-pulse duration. The
targeted structure has less time to lose heat, through conduction,

to the surrounding skin, so the target reaches a higher temperature.

Week 2

Week 4 Week 8 Week 12

A higher temperature in the targeted tissue translates into greater
target tissue destruction for higher efficacy. We undertook a ran-
domized controlled study evaluating the use of 650 usec 1064 nm
Nd:YAG laser compared with a sham in the treatment of moder-

ate-to-severe acne.
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FIGURE 7 Sham treatment patient at
the beginning (left) and end (right) of the
study

FIGURE 8 Subjectin the active
treatment group at the beginning (left) of
the study, 4 weeks into the study (middle),
and at the end (right)

FIGURE 9 Subjectin the active
treatment group at the beginning (left) of
the study, 4 weeks into the study (middle),
and at the end (right)

2 | MATERIALS AND METHODS

or 4). This study was approved by an Institutional Review Board
and complies with the Declaration of Helsinki. Written informed
We present a double-blinded randomized study with 20 subjects consent was obtained from all subjects. Subjects were randomized
12-40 years of age that present with moderate-to-severe acne to receive a treatment as part of either an active treatment co-

vulgaris (Investigator's Global Assessment Scale [IGA] score of 3 hort or a control treatment cohort. No other acne treatments were
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allowed during the study. The washout period was 2 weeks for top-
ical antibiotics, 1 month for topical retinoids and oral antibiotics,
and 6 months for oral isotretinoin. An active treatment group of 10
subjects were treated with 4 sessions of 650 microsecond Nd:YAG
laser (Aerolase LightPod Neo®) therapy throughout the period of
the study (Week 0, 2, 4, and 8). For Fitzpatrick skin types I-1ll for
the first pass a 6-mm lens was used with a 0.65 msec pulse width
and 21 J/cm?. The second pass for Fitzpatrick skin types I-11l was
a 2-mm lens, 0.65 msec pulse width and 64 J/cm?. For Fitzpatrick
skin type 1V, a 6-mm lens with 0.65 msec pulse width and 18 J/
cm? was used for both passes. Fitzpatrick skin type V patients re-
ceived treatment with a 6-mm lens with 0.65 msec pulse width
and 14 J/cm? was used for both passes. Fitzpatrick skin type VI
patients had a 6-mm lens with 0.65 msec pulse width and 11 J/
cm? for both passes. A control treatment group of 10 subjects
were given a sham treatment throughout the period of the study at
the same intervals. The same device was used for the sham treat-
ments, but no laser energy was emitted from the device. Subjects
attended 6 in-office visits consisting of the following: Screening
(Visit 1), Baseline Visit 2 (Week 0), Visit 3 (Week 2), Visit 4 (Week
4), Visit 5 (Week 8), and Visit 6 (Week 12). The visits took place
throughout a 12-week period. Subjects were asked to have their
photographs taken as well as complete self-evaluations at every
visit. Porphyrin counts were taken using the VISIA™ Skin Analysis
to quantify the amount of bacteria present at each visit over the
12-week study period. Sebum was measured with the Sebumeter®
SM 815, assessed by investigator and subject assessments at every
visit during the study. Separate study staff were assigned to either
perform treatments or conduct evaluations. Safety and adverse

event monitoring were performed at every visit.

3 | RESULTS

The treatment group also showed a decrease in the number of in-
flammatory lesions of 42% compared with 26% in the sham group
(a 62% improvement over sham). Total inflammatory lesion count
and total comedone count trended toward significance during
the 12-week study period (P-values of .099 and .71, respectively)
(Figure 1). The laser-treated cohort also experienced a reduction in
total number of comedones similar to that seen with inflammatory
lesions and a decrease in total porphyrin score (Figure 2). Similar
findings for porphyrin count and sebometer value over the course of
the study (p-values of 0.34 and 0.48, respectively)(Figures 3 and 4).
There was also an 18% reduction in sebum production in the treated
group, compared with 9% in the sham group (a 100% improvement)
(Figure 4). Decrease in IGA by 26% in laser-treated group and 7%
in sham group (ANOVA, P-value = .049) (Figure 5). This is a 271%
improvement over sham treatment group. This finding is consistent
with what we appreciated clinically which is an overall improvement
in the acne of the treated group (Figures 6,7,8 and 9). No adverse

events were reported during this study.
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4 | CONCLUSION

The 1064nm, 650 usec Nd:YAG laser treatment is a safe and effec-
tive treatment for moderate-to-severe acne vulgaris. There was a
high patient satisfaction of subjects in the active group compared
with the control group. This is a novel laser with a short-pulse du-
ration and the ability to deliver high energy within this short time.
There is a plethora of options for acne treatment for patients, and
patients may want to avoid oral and/or topical medications due to
their side effects. This noninvasive and safe laser is an excellent

choice for patients with moderate-to-severe acne.
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