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Abstract

In psoriasis the earliest observable electron reawpic
changes are in the papillary dermis vasculaturiecBee
photothermolysis of the dermvasculature using a 585-nm pulsed-
dye laser (PDL) for the treatment of psoriasis veg®rted more
than a decade ago. Although clinically effectives pulsed-dye
laser has limited practicality because of smalk spe (5-10 mm)
and lack of cost effectiveness. The objective &f $udy is to
evaluate the safety and efficacy of a novel Ligid Beat Energy
(LHE™) selective-photothermolysis system for treatment of
psoriasisThis system delivers controlled heat simultaneoustij
the light pulse; it has a large beam spot (55 m2® and is
sufficiently cost effective to be widely used. Then patients,
seven with plaque psoriasis, five with palmoplapsoriasis, and
one with guttate psoriasis participated in a cdlgtdostudy.
Patients received two therapy regimens in pardlldE™ plus
salicylic acid or salicylic-acid cream alone astcol Treatments
were applied twice weekly spread evenly over 4-8kgeln most
cases a fluence of 8.6 J/cm? was applied. Efficd¢iie treatment
was assessed using the psoriasis-severity inddx ¢RiSulated
from the investigator's overall assessment of thque's erythem:
scaling, and induration. PSI was evaluated at besedt every
other treatment visit, and during two follow-upitssscheduled 1
and 5 weeks following the last treatment.

In eleven patients who completed the treatmentregj the
average global PSI score for the treated sitesedigced by 65
percentln contrast, the control sites average global B8teswas
reduced by only 7.4 percent. Six patients (55 %) daignificant
improvement of 70-percent reduction or above iirtR8I score,
ten patients (91 %) had a 50 percent or above tiedonly one



patient had a poor response (. % reduction in global PSI).
Erythema was reported in all cases and resolvedm24-48
hours. Six cases of burns were resolved withiny3 da 2 weeks
following appropriate remedy. No cases of dyspigiaton were
encountered.

Light and Heat Energy (LHE™) selective phototherysd
combined with salicylic acid appears to be a pcattinodality for
the treatment of mild to moderate psoriasis. Ptgierperience
discomfort that is only mild. There is no convakssce downtime.
Clinical results obtained are similar to those régebwith the
pulsed-dye laser; however, this new system seems mdebke to
be widely adopted as a treatment modality. Furfibleywup is
required to determine whether remission periodsheilas long as
those reported for treatment with the pulsed-dgera

Introduction

In psoriasis, the earliest observable electron-osmopic
changes are in the papillary dermal vasculaflinese vessels ha
been implicated as participating in the pathogenefihe disease
by facilitating the access of activated T cellshe skin and
maintaining the psoriatic plaqué, R]. Treatment of psoriasis by
selective photothermolysis of the dermal vascuéatiging a 585-
nm pulsed-dye laser (PDL) has been suggested;aestadies on
the use of this laser to treat psoriasis have pebhished 8, 4, 5,
6, 7, 8]. Ros et al. $] found a beneficial clinical effect on six of t
patients treated with PDIThe psoriasis-severity score in these
patients was reduced to * 1.3, compared with 7.2 + 1.7 for
control areas (69 % reduction). Plagues readilyeliged crusting
in which the necrotic former epidermis was appargalickson et
al. [6] found significant clinical improvement in chrortaque-
type disease using both short (0.45 ms) and lorign(k) pulsed-
dye laser. Patients responding to treatment rerdameemission
for up to 13 months. A more recent followup fouhdttsome of
the patients are still clear of the disease 5-8syeat. One patient
showed no recurrence 7 years after PDL treatmdtitodgh
clinically effective, pulsed-dye laser has limitg@cticality
because of a small (5-10 mm) spot size and lacksif
effectiveness.

The Radiancy Light and Heat Energy (LHE™) system is
new, potentially more effective selective-photothelysis system
for the treatment of psoriasis. In addition to greed yellow light
for the coagulation of the psoriatic capillaridgstnonlaser system



also emits a pulse of heat, which reduces swedimg
inflammation and relieves pruritus, [L0]. Using a broadband
flashlamp, this small, tabletop device delivergyhtlenergy
fluence of 4-10 J/cm? with a beam spot of 55 x 28, mnabling
rapid coverage of large lesion areas.

Methodology and treatment

A study was undertaken to assess the safety aicd®ffof
this LHE™ system in the treatment of patients vpisloriasis. The
study was designed as an intrapatient controllediystomparing
the efficacy of two therapies for psoriasis givemparallel: LHE™
plus 20 percent salicylic acid (SCA) anc percent salicylic acid
alone. The study was jointly conducted by the depeants of
plastic surgery and dermatology, Kaplan Hospitakel, following
approval of the Helsinki Committee. Thirteen patsawere
enrolled in the study, seven with plaque psoridsis,with
palmoplantar psoriasis, and one with guttate psiiPatients
received two therapy regimens in parallel: ten leikhe treatments
of LHE plus salicylic acid for a total of 5 weekssalicylic-acid
cream alone for the same time duration. In botimregs patients
were asked to apply SCA daily except during treatrdays.
Treatment areas were a single (unilateral) plagu®able
(bilateral), symmetrical plaques. In case of braltéesions, the
right side was treated with LHE plus SCA; the kfte was treated
with SCA alone. In case of a unilateral lesion, ibper segment
was treated with LHE plus SCA, the lower segmers weated
with SCA alone.

Photographs of the psoriatic lesions were takdrasgline, at
every other treatment visit, and during the firstd second follow-
up visits, conducted at 1 and 5 weeks followingl#s¢ treatment.

Efficacy of the treatment was assessed using thed3s
Severity Index (PSI) calculated from the invesitgatoverall
assessment of the plaque erythema, scaling, andatioh. Score
was defined as 0 = absent; 1 = minimal, light pnake scale,
barely perceptible elevation; 2 = mild light reai poorly define
scale, light elevation; 3 = moderate red, defineades, moderate
elevation; 4 = severe. very red, heavy scales, adarkige. Global
PSI score was calculated as the sum of erytheralbngcand
induration scores. PSI was evaluated at baselireyjeay other
treatment visit and during the first and secontbielup visits. Tle
investigator performing the assessment was notiédirio
treatment.

A total of thirteen patients with psoriasis wereadied to the



study in accordance with the following criteria:
« The patient is at least 18-years old.

« The patient has clinically diagnosed mild to motiera
psoriasis (at least 10 % body area).

« Psoriasis is relatively symmetric and homogeneous.
« The patient is not on any other treatment.

« The patient is capable of reading, following instrons,
and understanding the procedure to be applied.

« The patient is committed to all treatment and foHap
visits.

The patients were excluded according to the folhgwi
criteria:

« The patient has used topical or systemic antipgoria
therapy within 3 weeks prior to the start of thedst

« The patient has a history of carcinoma of the skin.

« The patient has used of any medication that casecau
photosensitivity or affect integrity of the skin.

« The patient has had sun exposure or artificialitapm the
treatment area 2-weeks prior to study enrollment.

« The patient has a history of photosensitivity dolierance
to ultraviolet radiation.

The patient has a history of hypertrophic scaredoiki
formation.

+ The patient has a history of pigmentary changeseaas of
trauma or burn.

« The patient has existing skin diseases other tharigsis.
« The patient is pregnant
« The patient has epilepsy.

Before enrollment each patient completed a mediisabry
form and signed an informed consent form. Threept did not
complete the treatment and followup for variousoges: One
dropped out after the first visit, another aftex third treatment,
and the third completed treatments but did not apfoe the



(range 44-67). Ten patients were females and thades. Six
patients were Fitzpatrick skin types Il (5 femdlamale), five
patients were skin types Ill (4 female, 1 male)] amo were skir
types V (1 female, 1 male).

Seven patients were diagnosed with plague psorfastswith
palmoplantar psoriasis, and one with guttate psiiThree
patients were treated on the elbow, two on the kmee on the
palm, five on the foot, three on the leg, and tfme¢he arn

Patients were instructed to clean the area tholgugith soaf
and water and ensure that the skin surface isefigré treatment.
On the basis of a pretreatment test conducted4i@surs prior, th
highest power level that caused redness and ergthethout
blisters was used for treatment. Pulses were adtaneid
sequentially on the treatment area from right tovieth no more
than 20 percent overlap. After covering the erdnea the
investigator waited 5 minutes to allow the skircéml, and
repeated the procedure once more. For small lesiosimall-area
adaptor was used. In this case fluence was inatdas&0 percent
to compensate for light scatter. Treatments wepdiegptwice
weekly spread evenly over a 4-6 week period. Wheeresults
were seen after 3 treatments, fluence was incrdasé@ percent.

In most cases a fluence of 8.6 J/cm2 was founda: tihné most
effective and safe treatment parameter.

Results

Plaque assessment on the treated site (LHE plug 8Quhthe
control site (SCA alone) was conducted by the itigator at
baseline, prior to any treatment, at each odd-nuetbieatment
visit and at the two follow-up visits. Of the elevpatients who
completed the treatment regimen, one underwerttbdb8
treatments, three a total of 10 treatments, thiteéahof 11
treatments, and four a total of 12 treatments.



PSI

d A
00 N
L

-f
et
=
-

Vo V3 vE VT

—

Fu Fuz

P
.
i
&
g
it

Figure 1
Average global PSI at different stages of treatment

Average global PSI score at baseline for the tcesites (LHE
plus SCA) was 8.36 (rang+-11). This was reduced by 65 percent
to 2.91 (range 0-7) at the final visit. Scalingrecim these sites was
reduced from an average of 2.82 to 1.00 (64 % rezhjc
erythema score was reduced from 2.64 to 1.00 (62P6)
induration score was reduced from 2.91 to 0.91%%9Nine
patients appeared for the first foll-up visit (FU1), and only sev
for the second follow-up visit (FU2). In this lattgroup, average
global PSI score further reduced to 2.57 (69 %¥ibg indicating
the effect of the final treatment. The reductiomgiobal PSI score,
over the treatment course, for the lesions treaiddLHE plus
SCA is shown in Fig. 1.

Of the eleven patients who completed the treatmesgimen
only one had a poor response (12.5 % reductiotoinad) PSl1).Ten
of the patients (91 %) had a 50 percent or abodecteon in their
PSI score, and six patients (59 B&ad a significant improvement
70 percent reduction or above.

In contrast, on the control sites (SCA alone) ayermgiobal
PSI score at baseline was 7.71 (range 4-10), andd¢bre was
reduced by only 7.4 percent to an average of fdge 3-9).
Scaling was reduced by 5.2 percent, erythema bpé&r&nt, and
induration by 10.9 percent.



Figure 2a Figure 2b
Before treatment (Fig. 2). After treatment (Fig. 2.

Figure 3a Figure 3b
Before treatment (Fig. 3). After treatment (Fig. 3a.

Figure 4a Figure 4b

Before treatment (Fig. 4). After treatment (Fig. 4.

Figure 5a Figure 5b

Before treatment (Fig. 5). After treatment (Fig. 53.



The safety of the LHE psoriasis treatment was datexd by
clinical observation and evaluation of the treaeshs. Potential
adverse clinical effects, such as erythema, crgshistering,
scars, and hyper- or hypopigmentation, were evatllay the
investigator in each treated area immediately aféatment,
between treatments, and during the follow-up vigtythema was
reported in all cases and resolved within 24-48fidbix cases of
burns (five with blistering) were reported; thesdignts were
given appropriate remedy (Silverol or Biafine) dhd reaction
resolved within 2 days to 2 weeks. No cases of iggsentation
were encountered.

Conclusions

Radiancy's Light and Heat Energy (LHE™) selective-
photothermolysis system, combined with salicylitlaappears t
be an effective modality for the treatment of niddnoderate
psoriasis. In most cases (6/10) a significant rednof over 7C
percent il global PSI score was achieved. In almost all cases
(10/11) at least a moderate improvement (greatar 89 %) was
obtained; only one case resulted in insignificd2t %% reduction
response. Overall, average global PSI score foeldween patients
who completed the treatment regimen was reducesblpercent
from 8.36 to 2.91. In contrast, control treatmengadicylic acid
alone resulted in an average global PSI score tieduaf only 7.4
percent. No improvement occurred in 71 percenhefdontrc
lesions, and 29 percent exhibited very modest ingireent.

Side effects were mild and transient with resolutid 2 week
pos-treatment at most. The only discomfort patienisegienced
was mild. There was no downtime for convalescence.

The clinical esults obtained with the Radiancy LHE™ sys
in the treatment of psoriasis are remarkably simidahose
reported with the pulsed-dye laser. In contragiuised-dye laser,
the LHE system is compact, simple to operate, astl effective;
we consider this form of treatment to be highlytaie to be
widely adopted as a treatment modality for milartoderate
psoriasis. Further followup is required to deterenivhethe!
remission periods will be as long as those repddetteatment
with the pulsed-dye laser.
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