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Split-Face Comparison of Photodynamic Therapy with
5_Aminolevulinic Acid and Intense Pulsed Light Versus
intense Pulsed Light Alone for Photodamage

Micraes H, Goun, MD,*! VirGiraa L. Brapsiaw, RN, NPC,*

Moy M. Bosme, RN, NPC® ! Tascy M. BrOGES, RN, ™
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BACKGROUND Photodynamic therapy {PDT) with a8 §
sensitizing agent and a vanely of lagers and light sources
tregtment of photodamaged 2kin and its associated actinic

.aminclevulinic acid [ALA) photo-
has baen shown to enhance the
yeratoses (AKs). Tha efficacy of

short-comac, Tull-Tace ALA by POT in pholoreju vanation has also baen demonstrated.

OBJECTIVE To evaluate short-co

[{PL) activation by comparing ALA-PDT-IPL with IPL alone,

METHODS Sixtesn patients werd enrolled in a split-face stud

ntact (30 to*60min) ALA-PDT with intense pulsed light

y. Ona side of esch patient’s faca

received ALAPDT-IPL and the other gide received IPL alone, Three treatments wars given at

{emnonth intervals, and fodow-up vigite pocurred at 1 and

RESULTS Thirtoon pationts comp
improvament was greater im the ALA-P

photodamage

3 manths after tha final treatment.

iatad tha trial. Threo months aftor tha final trestmont,
OT-IPL sida than in IPL-alone side far all facets of
crow's feet appearance (55 vs 29.5%), tactile skin roughness (55 vs 29.5%),

mottled hyperpigmentation (60.3 vs 37.2%), and telangectasias {B4.6 vs 53.8%). The clear-
ance rate of AK lesions was alse higher (78 vs b3 .6%].

CONCLUSION Short-contact ALA-PDT-1PL brings about greater i

damaged skin and greater clearance af Arld lesions than 1PL alone,
usefulness of ALA-POT in photorejuvenation.
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Ph:::m!'_u'nmnic therapy (PDT)
with l-npil:ul.l}' arr]llipﬂ i

“aminolevulinic acid (ALA, 20%)
continues to be one of the most

masurpery. Many dermatalogic
entities are being treated with
CALA-PDT (Table 1), and new
frearment paradigms are making
this modality increasingly useful
o dermasurgeons.

The concept of PDT is not new.
Descriptions of PDT fior the

exciting new developments i der-
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treannent of skin concers date
back to the early 1900 FDT

requires a photosensitizer that can

accumulate in dystrophic skin
cells and sehaceous glands. The
mnsr commnn phorosensitzing
agent used in dermatology is
ALA, first described by Kennedy
and colleagues” in 1990, This
opically applied agent acts as a
prodrug and can penetrate

through rhe stratum cornem and

into dystrophic skin cells arnd
sebaceous gland, where it 15

transformed into a highly photo-
active porphyrin derivative,
protoporphyrin IX (PpEX). Pplx
can be activared by lasers and
light sources as shown by irs
shsorption curve.” Activation
produces a singler oxypen species
thar selecrively destroys cells.?

i 1999, Levalan® Keraseick .
{5-aminolevulinic acid HECL, Dusa
Pharmaceuricals Tne., Wilming-
ton, MA) received US Food and
Dirug Addministration (FIXA)
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TABLE 1. Dermatologic Entities Treated with 5 Aminolevilinic Acid

Photodynamic Therapy

Darmatologic Entities

Actinle kerainses

; x::z:ﬁﬁw;—m

Photodamage lﬂdlwllﬂ.ﬁh:ﬁ:ﬁﬁ!" W

Bowen's diseaza
Superficial basal cell carcinama

Supadiciol squamous cell cardinoma

Cutanpous T-call lymphama
Kaposi's sanoma
Malignant melancma
Actinle cheilitis
Keratoacanthoma

Praoriasls vulgaris

Human papillomayins
Molluscum contagiosum
Alopecis araxts

Hirsutism

Acni vulgadis®

Sehacecus gland hypamplasia®
Hidradanitis supporitiva®

*camman indigathons fer E-amingarvulinia acid photodynarmic tharagy I8 he Uinitmd Sames in
2004 Adnpied with pecmission Frem Gold snd collesguss®

clearance for dhe treatment of
nonhyperkerattic actinic kera-
toses {AKs) of the face and scalp.
I'he photosensitizing agem wsed
mast commaonly m the United
Spares, Levalan™ Kerasnck™,
comes as a plastic tube containimg
an applicator tip and two sealed
glass ampoules. One ampoule
contains ALA powder and the
other contains an aqueous solution
of ethanol (48% viv) and other in-
gredients. Just before use, the am-
poules (still in the plastic nube) are
broken by manual pressure, and
the contents are mixed by gentle
rotation for several minutes,”

Eor the treatment of AKs, the
original (Levulan™ Kerastick ™)
protocol called for applying the
ALA solution and allowing it o
remain in contact with skin for
14 to 18 hours before exposing
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the treated area to blue light

for 16 minures and 40 seconds
{1,000 seconds). Phase [1° and
phase 1117 trials of this protocol
showed statistically significant
efficacy when AK lesions were
rreated individually. A second
recatment was effective against
lesions that had failed to respond
initially, thus increasing overall
efficacy. Phase [L and phase Il
trials showed 85% and 88%
clearance of AKs, respectively,
when two treatments were given.
Common adverse events in both
the ALA-PDT and placebo groups
were stinging or burmning during
therapy and, after therapy,
ieching, erythema, and edema.
The treatment ako resuled in
the “PDT effect,” a common
name given to downrime with
healing that lasted up 10 1 week in
SOIMe PArtKipants.

OF particular interest, though,
was that more than 94% of
erial participants noted an
improvement in skin gexture
after treatment.

When the phase 1l and phase 111
trials were completed, investiga-
tors began to search for ways o
make ALA-PDT more artractive
to dermasurgeons, One possibaliey
was to reduce the ALA contact
time. To investigate this, Touma
and colleagues,” using ALA-PDT
wirh hlue-light activanon,
compared 1, 2, and 3 hour ALA
incubarion periods with the
traditional 14 to 18 hours for

1§ patients treated for facial Aks
and phoroaging. The results
showed that ALA-PDT with 1, 2,
or 3 hour ALA inculbation was as
efficacious as ALA-PDT with 14
to 18 hours of ALA incubarion.

Using blue light activation and
shorm-contact (up to 3 hours)
ALA-PDT, Goldman and col-
leagues” obrained 90% clearance
of AKs, 72% improvement in skin
texture, and 59% improvement in
skin pgmentanon. OF note,
62.5% of participants found this
therapy to be less painful than
cryotherapy.

Other investigators have evalu-
ated ALA-PDT results with in-
rense pulsed light (IPL) activation.
Ruiz-Rodriquez and colleagues,
using 4 hour ALA iculrion,
activated PpIX wath IPL in 17
patients with AKs and photoaged
skin. Two treatments removed
87% of AK lesions without




scarming or pigmentary changes.
Gold"' used short-conmact (30t
60 minute), full-face ALA-PDT
with [PL activation to treat 10
parients with photodamaged skin.
Three months after the last of the
three treatments, improvements
achieved were 90% in crow's feer,
L% in tactile skin roughness,
% in mottled hyperpigmenta-
tion, and 70% in relangiccrasias,
[n addirion, 83% of targeted AKs
had been cleared.

Avram and Goldman,'? using

| hour ALA inzubarion and IPL
activation for 17 patients,
reported 68% clearing of AKs

as well as 55% improvement

1 telungiectasias, 48% improve-
ment in pigmentary changes, and
2% improvement in skin rexrure
after a single treatment.

Alexiades-Armenakas and col-
leagues'? used 2 585 nm long-
pulsed pulsed dye laser (PDL)
with ALA-PDT to treat 41
patients with AKs. They reparted
excellent cosmetic results with
bath 3 hour ALA and 14 o 13
hirur incubarions.

These collective results suppest
that short-contact ALA-FDT
with activation by o variety of
lasers and light sources improve
photodamaged skin and clear
ARs. Our purpose was to verify
these results with a split-face

i igator-sponsored clinical
sdy using short-contace

ALA FDT with IPL activation on
e side of the face and IPL alone
o the ocher side. Several split-

o ey,
% ;

face clinical trials urilizing ALA-
PDT and a variery of light sources
have recently been published, 1%

Methods

The clinical trizal was performed ar
the Tennessee Clinical Research
Cgnter, Nashville, TN, The study
was approved under the auspices
of the Western Institutional
Review Board (WIRB), Seattle,
WA. All patients gave informed
comsen: before parmiciparing,
Patients were required 1o be over
18 years of age and have
mild-to-moderate phorodamage
as judged by racrile skin rough-
ness, crow’s feet appearance, and
the presence of mottled hyperpip-
mentation, facial relangiectasizs,
and ar lease three facial AKs.
Points of references For the
inclusion criteria are given in
Table 2A-1: Exclusion criteria
wWere previous treatment of the
affected areas with ALA aor hlue
light, IPL, or other forms of
radiation. Patients were also
excluded if they had received (1)
topical retinoids or other skin care
products containing hydroquin-
ones, plycolic acids, or vitamin ©
and, for AKs, S-Auorouracil or
eryotherapy at least 4 weeks be-
Fore the trial began and (2) V-
temic retinoids within 6 monchs
before the trial began. Patients
were allowed 1o use mild skin
cleansers and encouraged ro uee
sunscreens (5PF of 30 or higher]
daily during the trial period.

Sixteen patients participated in
the study. ALA {Levulan™ Kera-
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stick™), prepared as described
previously,” was applied 1o one.
half of the face of cach patient and
allowed to incubate 30 1o &0
minutes after the skin had been
peepped with a viporous acetone
scrub, as is routine for ALA-PDT
procedures, After ALA removal,
the entire face was covered with a
2 to 3mm layer of coupling gel,
and then irradiated with the
VascuLight™ IPL device (Lumenis
Inc., Yokneam, lsrael), The IPI.
treatment parameters were 34 |/
em® fluence, double pulsing with a
20-mv's delay, 8 = 16 mm SPOE s1ze,
and & to 7 seconds between puls-
es. Cutoff filters— 3550 nm for
Fizzpatrick skin types [ to 111 and
370 nm for Firparrick skin type
IV—were used during irradiation.
Following each procedure, the
face was scrubbed with a mild
cleanser to assure that any re-
maming ALA would be remaved
from the skin surface, Then, pa-
tients had a physical sunblock
applied in the office setting and
werd instructed to wear a har and
to remain oat of the sun for the
next 24 to 36 hours, in an ar fempr
to diminish the potential for ad
verse events and the potential for
a DT effect. Parients recelved
three treatments spaced | month
apart and made follow-up visits |
and 3 months after the final
[MCATIMENE

Patient responses were evaluared
by physical examination and from
photographs taken ar each treat-
ment session and follow-up visir,
The phorographs urilized were
taken wsing a standard digial
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TABLE 2A. AK Target Leson Grading (Lasions

po Cualifyl

Must be Grade 1 o1 2

"-.\,-'..I.- . [ i

At VIsit 1, aach faaion will be Hmﬂﬂdlrﬁw suibae
 is required

tha lesicns will ba gradac; a minimum of three iesion

[0 Lesion cleared, no targat lesion palpsble ar visible
{11 Target lesion is slightly palpabie, minimally kerato

1han SEEn.

(21 Moderately koratolic AK. sasily seen and foll.

{3y Waery thick andfor markedly karatotic AK.

tic A¥, batter falt

Ak, actinie berdloEEE,

TABLEZB. Tactile Roughness [Grade of

2 or More to Qualify)

Toxiure of the uﬂnH facial skin llmwmwmﬂﬂg by

stroking gently with the imdesc fingar

o Skin fs very smooth

(11 Shin s smiooth with very gecasional rough #fed
(X pIid roughness

131 Moderate rough ness

La} Gevors roughness

Fing Wrinkling Only it tha Periocular area

TABLE 2C, Crow's Feet Evaluation [Grade af 2 ar More to

(] Bune

{1 Minkmal
74} pdind

{3 Maodarate
(4 Sovare

TABLE 20. Maottlad Hyperpigmentatio
ifyl

For Uneven Figmentation, includa the Area imvotved, tha Color Intensity.

artd the Evenness of Pugmai Distribstion

n IGrade of 2 or More 10 Cual-

i) Evenly pigmented skin

{1} Light hyparpigmentasion imvolving Smsll areas
(21 Moderat2 hyperpigrmentatian fnvolving gmall nroas:

mantation invahving moderate arens

@) Moderate hyperpigmenation irvalving mo

h\-parpigmtnutlnn imwolving inrge areas;

I'I‘lfp-n"plgmﬁnuﬁnn
{4} Hedvy hymrpigmnnmﬁnn

light hyperpig-

derate-sied ameas; light
grmall araas of heavy

photogeaph systcr. Photographic  with ALA-IPL or IPL alone. Tac-
analyses were performed by a rile skin roughness, crow’s feet
blinded investigator during the AppCATANCe, montled hyperpig-
evaluation ProoEss whi was una-  IERTanm, facial ‘relangiectasias,
wire as 1o which side was treated and facial AKs were graded {as
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described in Table 2 ) and adverse
events, if any, were recorded at
each visit.

Results

Thirteen (seven men) of the 16
participants (81.25%! completed
the study. Two of the three not
completing the study withdrew
early because they were umable to
meet all the stuly requirements
and the third was lost fullow-
up. The median age of the 13 pa-
fents was 51.3 years (37-83)
Results ar the 3 month follow-up
visits are presented in Table 3.

Far all photoaging parameicrs,
iMprovement wis greater on the
gide of the face treated with ALA-
POT.IPL than on the side treated
with IPL alone. The most comiman
adverse effects, erythema and ed-
eriia, were seen in fewer than 1%
of the trearments and were noted
on hath sides of the face. Ery-
thema and edema resolved with-
our seguelae, and none of the
patients had downume as result
of the procedures, Clinical exam:
ples are shown in Figure ] and 2.

Discussion

ALA-PDT is becoming, the stand-
ard trearment for facial photo-
damage and AKs. The adven: of
chort-contact, full-face ALA-PDT
has greatly increased the popular-
ity of this modality amang der-

MASHUTEE0TE,

Chur results confirm those of pre-
vions INYESHgatorns, including
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TABLE 3. Average Improvement [Responnse Rate for AK=) in Photo- Bhatia and .;::.IE.;-;'LF'u._-_-,H who con-

aging Parameters (n= 13 ducted a split-face study similar to
improvemant or Responsa Rate (%) ours, In their trial, 20 subjects re-
Parameter ALA-POTAEL = ceived PDT wach IPL acavation an
the ALA side and IPL alone on the
Crove’s Feut 85.0 8.5 ‘
Tactile skin roughness B5.0 78 ather sice. Eurlents seceived thros
Mottlad hyperplgmontation GO.3 7.2 treamments ar 3-wock intervals, fol-
Telenginctasing Bd.E 534 lowed by two full-face treatments
AKs TR0 53.§

with IPL alone, also ar 3week in-

AK, actinic knratoses; ALA, Saminolevulinic acid (Lendin® Kersstick®y; POT, photedynamic  tervals. Improvement was evaluar
thetagry; IPL, Iatonse pulsed Bgin. e 4 weels afer the ﬁl:h‘ﬂ treatment.

In the ALA and non-ALA ades,
respective improvements weee $0%
and 50% for phowaging overall,
¥5% and 63% improvement for
moutled hyperpigmentation, and
3% and 20% m fine lines. Tactik
suin rowghnes and sallowness did
nat change on either side of the face

of any paticin,

In addition, Alster and colleagues'
treated 10 patients with mikd-to-
moderate photodamage with ALA-
[FL on one side of the face, with

IPL. only on the other side. Patients
Figure 1, Lafi side of the face before ALA-POT-IPL treatmant |43 and 3 months

afer treatmant (BL ALA, S-aminolevidinic acid; POT. photodynamic therapy: 2
IPL=imtanse pulsed light. intervals and were followed for &

months following the last IPL
treatmient. Resulrs showed higher

received two treatments at 4-week

chinical improvement scores in all
facers of phowrejuvenation on the
ALA-IPL tocated side as compared
with the IPL treated side of the
tace. Patients did have mild ery-
thema and edema on the ALAIPL
side, comparad with the IPL-trear-
| '.'-i1j'|.'| |!I'IJl 1|Ii.'|. ||:u.:l|l.|:-|_| (11 .]||
subjects without sequelae. Also,
Key'® evaloared a split-face ALA
trial utilizing 3 PDL. The results
from this study also concluded dhar

; ; - the ALA-PDL side did berer than
Figure2. Right side of the face immeciately after the first ALA-PDT-IPL treat- : _ :
ment (A) and 3 manths after treatmert (B). ALA, S-aminolevulinic acid; PpT, e skle treital with the FDL

- photadynamic therapy, IPL, indense gulsad light alone

FdiesJUME 2044 T
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Onr study confirmed the results of
previously reported clinical erials,
which are important as we leam
more and mose about future ap-
plications for ALA-PTIT, All facers
of photodamage improved, in-
cluding tacrile skin roughness,
facial telangectasias, crow’s feet,
and the associated AKs. Tactile
ckin roughness was noted early on
in studies of ALA-PDT where pu-
tients noted that their skin texmre
had improved: this was confirmed
here. Facial telangectasias also
improved more with ALA than
1PL. alone. This has also been
previously described bur cannot
be explained fully until more his-
tologic examinations arc per
formed. Improvements in crow’s
feet were also shown to be more
promounced on the ALA-IPL side
than the IPL-treated side, similar
ro what was recently described by

Goldberg and colleagues,'” in an
invesngarion of the wlrrastuctural
changes seen with ALA-IPL com-
pared with IPL alone.

O inzerest in our study and what
continues to be a source of dis:
cussion invelves what is consi-
dered an adverse event versus an
expected outcome from this ther-
apy. Our study showed that fewer
than 109 of the participants x-
perienced erythema and edema
following their treatment, whith-
er ALA-IPL or IPL alone. Part

of the recent interest n short-
contact, full-face therapy with
ALA-IPL involves the amount onf
downtime and the reported PDYT
effect seen in most of the early
clinical trials with ALA. We

GERMATOLOGIC SURGERY

strongly feel that this therapy
should result in very linle down-
time and that there should be no
PIOT effect. Erythema and edema,
while reported in some serics, can
he mimimized by urilizing proper
patient selecrion, well-defined pa-
rameters for patient preparartion,
and well-defined pestoperative
care, a5 was done in this clinical
trial. The debate as to the need for
erythema and edema following
these therapiés will continue for
nows suffice it to say that we aim
for the least amount in our pa-
tients rreated with ALA, o mat-
ter which light source 15 utilized.

ALA-DPDT with IPL or PDL. acti-
vation appears to be useful for the
treamment of facial photodamage
and associated AKs. The split-face
trial described here and the others
described have confirmed the
vsefulness of this new therapeutic
osdabity

Short-contact, full-face therapy
with 5-ALA has changed our
outlock on how o treat photo-
damaged skin, We recommend
three ALA-PDT-1PL trearments
insread of the traditional five or
six rreatments with [PL alone, As
always, maintenance therapies
will be required along with proper
ckin care, including the use of
SUASCIOCS,
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COMMENTARY

Remember the slogan, “Everything bastes better with Bluebonnet on it!" Like that ad campaign,

this article suggests that every skin rejuvenarion procedure goes better with “ALA on it.” At first glance,
this study appears to be well designed and makes a good case for adding aminolevulinic aad o [PL
tor photorgjuvenation. The introduction of the paper woos the reader into a pro-ALA mood much

like an anxious suitor on a first date. A cursory read will convince the reader that 209 ALA in
short-contact mode exerts a “significanty™ (although no statistical analysis is proffered) more robust
response that [PL alone,

However, 4 more rigorous analysis leaves the audience pondering whart really exerted the enhanced
rejuvenative etfects on the ALA-treated side. Cermainly, based solely on the methods and resules, a jury of
competent dermatologists would have “reasonable doubt™ regarding ALA contribution ro the observed
rejuvenation. The phomgraphs cerainly do not make a compelling argument.

I their credit, the authors intend to present a fair and well-controlled study of ALAAPL versus IPL
alone, The split-face, prospective design is commendable. However, this paper shows only that if
one rubs the skin very hard, and then places 2 20% ALA solution on the skin for 30 to

&0 minutes, photorejuvenation might be superior than if the playsician just applied IPL alone, A truly
conrrolled study would have been designed such that the only difference between the IPL and
ALA-IPL side was the addition of ALA (the active ingredienc). In other waords, the *conrrol” side
should have been rubbed, after which the ALA vehicle alone should have been applied. Only in this
manner, and with the assurance thar the rarers (both photographic and in person) were absolurely
blinded as to which side was treared with the ALA and which was not, can the investigazor

redace the number of confounding variables and bias, no marrer bow well the study was executed.
Se, mo marter how noble the authors’ intentions, thes study cannot be accepred at face value to
support the conclusion that an ALA effect alane is responsible for the enhanced effects on the
*treared” side.

Still, the many papers exwlling the benefits of short-contacr pulsed light ALA PDT cannot be dismissed, '™
Even Fhave abserved short-term reducion in the severity of AKs after pulsed-light shoer contact ALA-PDT,
and there is undoubtedly some PIIT effecr with a short-conracr pulsed light approach.” However, much
research and my own laboratory experiments suggest that there is very little protoporphyrin [X {PpIX)
production even in lesional skin {AKs) after 30 to 60 minutes. Lesional skin will show more of a PDT effect
because of an impaired stratum corneum that resulrs in greater ALA penetration and therefore gredter PpIX
production. '™ A recent study showed a ratio of 1.37 for PpiX concentration in AKs versus nonbesional skin
afrer ALA application for 3 hours,*

The authors of this present paper suggest thar without so-called PDT effeces, namely erythema,
sedema, and vesiculation, one can realize all che benefits of ALA. This is not consistent with
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