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Abstract Received date: August 29, 2015
Background & Objective: Keratosis pilaris (KP) is a common benign skin disorder Accepted date: December 19, 2015

characterized by small folliculocentric keratotic papules. Patients with KP are gener- . .

ally asymptomatic but often seek treatment for cosmetic purposes. Current treatments Published date: December 22, 2015
for KP have failed to achieve consistently successful results. The use of intense pulsed
light therapy(IPL), a non-ablative laser treatment, has proven effective for diminish-
ing erythema and inflammation in chronic conditions such as rosacea but has not been
studied for the treatment of KP. We hypothesized that consistent treatment over sev-
eral months with the Cutera Xeo IPL intense pulsed light treatment (560-1200 nm)
would result in significant clinical improvement of KP.

Materials and methods: Twelve subjects with moderate to severe KP of the bilateral
arms were enrolled in a single group experimental research study. Three sessions of ~ Keywords: Keratosis pilaris; IPL; In-
IPL therapy over a 12-week period were used to treat an upper arm of each patient. tense pulsed light; Keratosis pilaris treat-
The patient’s contra lateral arm served as a control and was treated with a bland emol- ment

lient only. The time course included 0, 4, 8, and 12 weeks to assess treatment effica-

cy. The Keratosis Pilaris Severity Index (KPSI) and Dermatology Life Quality Index

(DLQI) were tabulated at each visit, and photographs were taken before and after each

treatment. A linear mixed model was used to estimate the time course of response.

Results: A significant reduction in KPSI from baseline was observed.

Limitations: This single group experimental research pilot study had a small sample

size, no concurrent untreated control group, several patients lost to follow-up, and

power that did not allow for secondary data analysis. Conclusion: IPL can be used as

a safe, effective treatment option for KP that has failed more conventional therapeutic

options.
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Introduction

Keratosis pilaris (KP) is a common benign genetic skin disorder of unknown etiology characterized by small, rough
folliculocentric keratotic papules typically involving the upper arms, anterior thighs, face, and buttocks!!l. Keratosis Pilaris is often
described in association with other dry skin conditions such as ichthyosis vulgaris, xerosis, and atopic dermatitis. Although KP is
generally asymptomatic, many patients find the condition to be cosmetically disfiguring and psychologically distressing, prompting
them to seek treatment. No single cure or universally effective treatment is currently available for KP. Several of the current treat-
ments for keratosis pilaris, including bland emollients, keratolytics, vitamin D3 analogs, and topical and systemic retinoids, have
failed to achieve consistently successful results. More recently various laser modalities have been utilized as effective treatments
for KP. However, the use of IPL therapy, a non-ablative laser treatment that has been proven effective for diminishing erythema and
inflammation in chronic conditions such as rosacea, has not yet been studied for the treatment of keratosis pilaris. We hypothesized
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that consistent treatment over several months with the Cutera
Xeo IPL intense pulsed light treatment (560-1200 nm) would
result in significant clinical improvement of KP and serve as a
safe and innovative way to augment the current management
and treatment options for keratosis pilaris.

Materials and Methods

The Keratosis Pilaris Severity Index (KPSI), a tool
used to measure the keratosis pilaris severity and degree of
body surface area involvement, was tabulated for all subjects
at the initial visit to achieve a baseline score. Twelve patients
(8 female and 4 male) with a baseline classification of at least
“moderate severity” on the KPSI were enrolled in a single group
experimental research study to assess IPL therapy as treatment
for KP (Figure 1). The treatment regimen consisted of 3 sessions
of IPL therapy over the course of 12 weeks to be performed at
routine office visits in the dermatology clinic. The time course
for treatment included 0 weeks as the baseline and 1* treatment,
4 weeks as the 2™ treatment, 8 weeks as the 3™ treatment, and
12 weeks as the final visit to assess overall improvement and
obtain follow up photographs (Figure 2). The IPL treatment was
localized to one upper extremity affected with KP. The control
included daily moisturizing treatment with a bland emollient to
the contralateral untreated extremity. At each visit the Keratosis
Pilaris Severity Index (KPSI) score was tabulated for each sub-
ject, and all patients completed the Dermatology Life Quality
Index (DLQI). Photographs were taken of both the control area
and the treatment area prior to initial treatment and following
each subsequent treatment. Finally, the patient was assessed for
adverse effects from the IPL treatment at each clinic visit.

Figurel: Summary of KPSI by Visit

Figure 2: Change in KPSI by Follow-Up Visit
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Statistical analysis

A random effects linear model was used to assess
whether a statistically significant variation in subjects’ respons-
es over time exists. Treating time as a random effect (as opposed
to a fixed effect) allows us to account for the inherent depen-
dence among repeated observations on a subject while including
all observed responses the analysis, thereby circumventing any
missing data and timing of observation issues that would have
been raised by treating time as a fixed effect. Summary statistics
are reported for each observation period. To further elucidate the
pattern of change over time, pair-wise comparisons of each fol-
low-up period with baseline are provided within the structure of
the random effects model.

Results

A significant improvement in subject response over
time as measured by KPSI was identified (p = 0.024, Table 1).
Following the first treatment, KPSI decreased, on average by
1.33 points (p 0.023). For the five subjects for which a third fol-
low-up was recorded, KPSI decreased on average by 2.6 points
(p =0.037).

Tablel: Summary of KPSI Results

Period Mean (SD) | Mean Change from | pt
Baseline (SD)

Baseline (n = 12) 15.25 (5.5) --

4 weeks (n=12) 13.9 (6.4) 1.33(1.5) 0.023

8 weeks (n=12) 12.3 (6.4) 2.96 (2.7) 0.039

12 weeks (n =5) 13.4(7.4) 2.6 (1.8) 0.037

T Change in response compared to baseline based on Z test of with-
in-subject (time) variance component within the framework of the ran-
dom effects model.

Discussion

Intense pulsed light (IPL) therapy has been established
as a successful medical treatment for vascular lesions, hyper-
trichosis, and irregular pigmentation. Intense pulsed light sys-
tems are high intensity pulsed sources that work with noncoher-
ent light in a broad wavelength spectrum of 515-1200 nm to emit
polychromatic light?. This broad wavelength spectrum allows
for selection of absorption maximums for various target struc-
tures, resulting in a fine-tuned mechanism of heating and de-
struction. The wavelength chosen by each structure specifies the
absorption behavior and penetration depth of the light. Intense
pulsed light systems also tailor the wavelength to individual skin
type, which helps to prevent dermatologic side effects!?.

Transient erythema, which can last for 2-48 hours, is
the most commonly cited adverse effect of IPL treatment!?). Pa-
tients may feel sensations of burning and stinging during treat-
ment, which increase with higher intensity and shorter pulses.
Additional side effects vary by patient and depend on the skin
tone, thickness of dermis, and density of sebaceous glands in the
treatment area. Atrophic scarring, blistering, and permanent hy-
popigmentation rarely occur with IPL treatment?. Two patients
in our study experienced transient stinging and minor erythema
during the acute treatment that resolved with completion of IPL
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therapy. One female patient experienced significant burning, er-
ythema, and desquamation in the days following treatment. This
was resolved with ice application, topical Biafine® cream, and a
decrease in IPL intensity during subsequent treatments.

There has been one published study evaluating the ef-
ficacy of IPL therapy for keratosis pilaris atrophicans (KPA)B.
Keratosis pilaris atrophicans is a less frequent variant of KP that
is often refractory to treatment and associated with significant
scarring. This study noted a 75-100% reduction of erythema in
regions treated with IPL with no reported adverse effects’. Ker-
atosis pilaris rubra and keratosis pilaris atrophicans have also
been reported to respond to treatment with a 595 nm pulsed dye
laser (PDL)!4. Improvement was generally noticed after the
initial treatment session, with erythema and post-therapy scal-
ing being the only major side effects. A pilot study using the
Q-switched 1064 nm Nd:YAG laser for treatment of KP reported
greater than 25% improvement in texture and dyspigmentation
in eleven of twelve patients?). Histopathologic analysis revealed
normalization of the epidermis with disappearance of follicular
plugging. The only adverse effects noted were tingling sensation
during laser treatment and transient erythema after treatment’™,

Keratosis pilaris is a benign disorder characterized by
varying degrees of follicular hyperkeratosis and perifollicular
erythema. Common complaints include pruritus, rough-textured
skin, and cosmetic appearance. Traditional treatments have in-
cluded keratolytics and topical retinoids, but these preparations
often aggravate the erythema and are limited in effectiveness.
New treatment modalities for cosmetic dermatologic conditions
have turned toward laser therapy. Pulsed dye laser has been used
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for KPA!!, The Q-switched laser has recently been reported as
a successful treatment for KPPl To date, and to the best of our
knowledge, there have been no published reports of IPL therapy
for KP. Our study results suggest that IPL. may be a promising
new therapeutic option for keratosis pilaris, especially in cases
where more traditional treatment options have been exhausted.
Advantages to IPL therapy for KP include timely clinical im-
provement, few adverse effects, and removing the necessity for
daily topical therapy. Disadvantages include cost and multiple
treatment appointments. Although many cases of keratosis pi-
laris may not need this type of therapeutic intervention, IPL
provides another viable option in the dermatologist’s treatment
arsenal for KP.
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