gaki Island, which is located to the south of the Japanese
mainland. Since symptoms are known to become apparent
during the first 5 vears of life in 85% of children having AD
[12], it1s worthwhile determining the associated factors as
well as the prevalence of AD in nursery school children.
Compared with other allergic disorders [13-17], the preva-
lence of rhinitis (3.3%) in Ishigaki Island was remarkably
lower than in other reports (19.9-29.8%) [13, 14], This is
partially because in Ishigaki there is no Japanese cedar
pollen which is one of the major aeroallergens for rhinitis in
Japan: none of the children in Ishigaki had a specific IgE
antibody for this antigen [9]. These data suggest that cedar
pollen might be an important antigen not only in adults but
also in nursery school children.

Both genetic factors [2] and environmental factors |6] are
known to be involved in the etology of AD. Contrary to
previous reports |8, 18], parental history of AD was not
related 1o AD among nursery school children in Ishigaki
Island, and siblings’ AD and maternal rhinitis were the only
famihal associated factors for AD. Environmental factors
rather than genetic factors might have a critical effect on the
occurrence of AD in Ishigaki Island. The lifestyle in Ishi-
gaki Island is changing very rapidly; houses are increas-
ingly made of concrete and steel instead of the traditional
wooden houses, and more roads have been paved.

Past history of asthma and FA were significantly associated
with AD in both univariate and multivariate studies. Although
the prevalence of asthma and FA in students with AD varies
among reports, a relatively high prevalence has been observed
(asthma; 22.9-46.3% and FA; 9.5-51%) [ 14, 15, 19-22]. Simi-
lar levels of prevalence were also found in the present study.
However. it was difficult to confirm this association due to the
low prevalence of rhinitis in Ishigaki Island

Previous studies showed that total Igk and some specific
IgEs were associated with AD in univanate analysis |8, 9,
20]. However, in this study only the elevation of ol [gE
remained a significant associated factor in multivariate
analysis. In addition, another report revealed that children
having either long-term AD or newly developed AD had a
higher serum total IgE level than normal children [10].
These results suggest that a high value for total 1gE is an
important associated factor as well as an indicator of con-
tinuous morbidity of AD. It should also be noted that
elevated total IgE was not related to asthma, rhinitis or FA,
although this trend is not consistent with findings from
other studies [23, 24].

In conclusion, siblings’ AD, personal history of asthma and
FA, maternal rhinitis, and the elevation of total IgE were
significantly related 10 AD in pupils on Ishigaki Island. A
high total IgE level might be an AD-specific associated
factor in this population. W
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Excellent Clinical Results with a New Preparation for
Chemical Peeling in Acne: 30% Salicylic Acid in Polyethylene
Glycol Vehicle

Terukl DamnicH, MD, PuD,*® Sersuko Uepa, MD, PuD,' SHusEr ImMavama, MD, PuD,’
AND Masutaka Furue, MD, PuD*

BACKGROUND Chemical peeling by salicylic acid in ethanal or another vehicle may be accompanied by
stinging and burning followed by postinflammatory hyperpigmentation in the treated area, or
salicylism. We have developed a new formulation: 30% salicylic acid in polyethylene glycol (SA-PEG).
A topical application of SA-PEG remodels photodamaged skin in mice and humans, without systemic
absorption.

OBJECTIVE The objective was to evaluate the safety and efficacy of SA-PEG for clinical use in the
treatment of acne.

MATERIALS AND METHODS We evaluated the effects of the preparation histologically in mice and its
safety and efficacy in 44 volunteers with normally aged skin and in 436 patients with acne.

RESULTS Histologic studies in animals showed no inflammatory changes in the skin following topical
application of SA-PEG. Volunteers noted an improved skin texture. In the acne patients, the comedones
and papules disappeared, resulting in an excellent outcome. There was a notable absence of stinging
and burning, edema, bleeding, or crusting in the treated area.

CONCLUSION The SA-PEG preparation appeared to be safe and effective, with minimal associated
inflammation or adverse effects, even in Asian patients who tend to develop hyperpigmentation or
keloids. This preparation is thus ideal for chemical peeling.

The authors have indicated no significant interest with commercial supporters.

Bcuausc of its keratolytic and anti-inflammatory
effects, salicylic acid (ortho-hydroxybenzoic
acid) has been used at low concentrations for
chemical peeling of the facial skin. There has been an
increased interest and demand for this procedure,
because patients with such conditions as acne,
freckles, and wrinkles have obtained a satisfactorily
rejuvenated or improved cosmetic appearance.
However, salicylic acid and various other chemical
peeling agents may cause stinging and burning in
patients with acne. Recently, salicylic acid has been
used to obtain a supertficial wounding of the skin at
the relatively high concentrations of 20% to 30%
formulated in 95% ethyl alcohol," utilizing its cor-
rosive action on the skin, While cosmetically very

effective, such high concentrations of salicylic acid in
erthyl alcohol may cause stinging, burning, redness,
and frosting (Figure 1) followed by crusting and
pigmentation of the treated area.”* Another prob-
lem, especially in Asian patients, is the residual
hyperpigmentation that frequently develops after
inflammation of the skin, which can adversely affect
the clinical outcome.® Furthermore, application of
salicylic acid to large areas of the skin, or repeated
applications, can lead to absorption, which might

. . . " 4
cause salicylate intoxication,

We previously developed a new formulation con-
sisting of 30% salicylic acid in polyethylene glycol
vehicle (SA-PEG).”™ The ability of SA-PEG to

* Department of Dermatology, Graduate School of Medical Sciences, Kyushu University, Fukuoka; ' Ueda-Setsuko Clime,
Fuknoka: *Department of Dermatology, Kyushu Medical Center, Fukuoka, Japan
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CHEMICAL PEELING BY SA-PEG

Figure 1. Cutaneous adverse effect of salicylic acid in etha
nol vehicle. A 33-year-old healthy man received chemical
peeling for 5 minutes with 30% salicylic acid in ethanol ve-
hicle on his left forehead and with 30% SA-PEG on the right
side in standard protocol. Within 1 minute he had pain,
redness, and frosting only on the left side.

exfoliare the cornified cells in hairless mice is com
parable to that of salicylic acid in ethanol vehicle.”
Polyethylene glycol (PEG) is a vehicle with a fairly
strong affinity for phenol compounds including sal-
icylic acid, which is itself capable of retaining the
agent. Thus, a topical preparation of SA-PEG would
not release salicylic acid onto the skin.,™" We have
confirmed that there is only minimal absorption of
30% SA-PEG through the intact skin of hairless mice

in experiments using "*C-labeled 30% SA-PEG,

In ultraviolet (UV)B-irradiated skin of hairless mice,
which served as a model for sun-damaged skin, the
structural atypia and expression of p53 protemn in
keratinocytes induced by UVB irradiation were in
tensely suppressed in the SA-PEG-treared mice when
compared to that in the control UVB-irradiared
mice.'"” Incomplete expression of filaggrin and
loricrin in keratnocytes from the UViirradiated
control mice was also improved in kerannocytes
fraom the SA-PEG-treated mice.'" In ['\]hrr:u‘\}‘n\{"‘
human facial skin, immature cornified envelopes
(CEs) were replaced with mature CEs 4 weeks after
treatment with SA-PEG."" Moreover, skin specimens
treated with SA-PEG exhibited a unique connective

tissue layer composed of fine collagen fibers beneath

DERMATOLOGIC SURGERY

the epidermis without evidence of inflammarory in-
filtrates.” These resulrs indicate thar chemical peeling
with SA-PEG leads to reorganization of the epider-
mis and a rebuilding of the superficial dermal con-

nective tssue.

This study evaluated the safety and efficacy of the
SA-PEG in hairless mice, studying the histologic
changes in cornified cells on the surface of the skin
and in the hair follicles. We then evaluared the safety
and efficacy of this new preparation in 44 volunteers
with normally aged skin and in 436 patients with
acne. Finally, measurements of the skin barrier func
tion (in terms of the transepidermal water loss
[TEWL))"

conducted in 15 addinonal treated volunteers.

13
and changes in the skin elasricity were

Materials and Methods
SA-PEG

A homogeneous and stable 30% SA-PEG formula
tion (pH 1.16) was provided by Keisei Inc. (Shin-
agawa, Tokyo, Japan). If prepared under inadequare
conditions, SA crystals separate out and rhis leads ro
a reduction in the concentration of SA, while the

\'r_\\r.:!\ can irritate the skin at the .l|‘lP|1L'JIIIIII site,

Animal Experiments

Eight-week-old hairless Skh/hrl male mice were
purchased from Hoshino Laboratory Animals Co.
{Saitama, Japan). After cleansing the back of each
UVB-irradiated animal (n=6) with 70% ethyl alco-
hol, we applied 30% SA-PEG ro the right side, while
the left side received only the PEG vehicle and served
as a control. In 20 minutes, the preparation was
rinsed off with distilled warer, and the skin was
gently dried with cotton gauze. Next, specimens
were excised from the two sites on the backs ot
anesthenized animals. .‘\{‘l.'ulm.'nr- were obtained im-
mediately following treatment and again ar 1, 3, 12,
and 24 hours and ar 14 days. Each specimen was cut
in half, with one-half being snap-frozen in liquid
nitrogen, embedded in ornithine carbamyl transt-

erase (OCT) compound, cut into 4-pm-thick slices,




and stained with hematoxylin-cosin. These frozen
sections were used to evaluate the morphology of the
cornified cells on the surface of the animals’ skin and
in the hair follicles. The other half of the specimen
was fixed with 10% formaldehyde in phosphate-
buffered solution (pH 7.2), embedded in paraffin,
cut into

4-um-thick slices, and stained with hematoxylin-
cosin. These secrions were used to evaluate the
histologic characteristics of the animal’s skin ac-
cording to the standards established for paraffin-
embedded sections.

Human Patients and Healthy Volunteers

A 33-year-old healthy man received chemical peeling
for 5 minutes with 30% salicylic acid in ethanol
vehicle on his left forehead and with 30% SA-PEG
on the other side in standard protocol. Forty-four
Japanese women, aged 44 to 80 years, who pre-
sented for cosmetic peeling of the facial skin, were
evaluared for aestheric effect in the procedure shown
below. Fifteen healthy Japanese women, aged 19 to
52 vears, were evaluated for physiologic functions of
their skin in the study. A 24-year-old man was
evaluated macroscopically for the cornified plugs
during four courses of 30% SA-PEG chemical peel-
ing. A total of 436 Japanese patients with acne, 410
females and 26 males, aged 17 1o 46 vears (a mean of
32.3 years), were evaluated for clinical effects of the
trearment in the study. A toral of 2,572 peelings
(mean, 5.9/patient) were performed on the patients.
All of them were provided informed consent for
participation in this study and were asked

to report any adverse effects, including stinging or
burning of the treated area.

Method of Facial Peeling

The patient’s face was cleansed with soap and warer,
and the lips and eyelids were covered with a layer
of petrolatum as protection. Next, 30% SA-PEG
was applied ro the patient’s forchead, nose, and
zygomatic area, distally to the chin. Approximarely
3 g of the agenr was required 1o completely cover the
tace. Five minutes later, the peeling agent was care-
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fully wiped off with ice-cold cotton gauze, and the
face was rinsed with generous amounts of tap warer.
Ice-cold cotton gauze was then applied for 5 min-
ures. Patients were ordered to apply sunscreen and to
avoid excessive sun exposure for 48 hours after
peeling. They were also instructed to refrain from
applying cosmetics for 12 hours. In cases with re-
petitive trearment, 4-week or longer intervals were
set between each application.

Clinical Evaluation

For aesthetic evaluation, each subject received a
single application of 30% SA-PEG on the left side of
the face only. The results of chemical peeling were
evaluated in a representative case by scanning elec-
tron microscopy of the skin surface 1 week afrer
peeling. All acne patients were photographed before
and after each (single to 12 times) application of SA-
PEG chemical peeling. A questionnaire containing
6 questions about adverse effects of the peeling and
11 questions about efficacy of the peeling was filled
out by 42 patients, 40 females and 2 males, aged 24
to 46 years (mean, 30.8 vears), with acne who had
received SA-PEG chemical peeling in a certain
month. The evaluation scores for each question were
divided into five answer categories: not at all, 0%; a
little, 0% 1o 25%:; some, 25% to 50%:; quite a lot,
50% to 75%; and very much, 75% to 100%. In
representative cases, 1 patient had comedonal and
inflammatory acne (Patient 1), and 2 patients had
severe flammatory acne (Patients 2 and 3). Patient
1 was treated with 30% SA-PEG on both sides of the
face. Patient 2, who had severe pustular acne, re-
ceived an oral antibiotic together with a single
chemical peeling with 30% SA-PEG on only the left
side of the face. Patient 3, who had severe inflam-
matory nodular acne, received an oral antibiotic and
underwent three separate treatments with 30% SA-
PEG on both sides of the face.

Physiologic Evaluation

We measured the clasticity and the TEWL of a de-
fined area of the skin before and after treatment.
Measurements were carried out before the treatment

34:T:JULY 2008 §93
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and then repeated at 1 hour, 1 day, 1 week, 2 weeks,
and 4 weeks after the first chemical peeling. After the
second chemical peeling, further measurements were
2 and 4 weeks later. TEWL was determined with a
skin evaporative water recorder, TEWL probe
{Dermalab, Cortex Technology, Hadsund,
Denmark). Measurements were performed for

30 seconds, and the mean value (g/m*/hr) determined
of the last stable 8-second period was used as TEWL,
The elasticity of the skin was measured with an
clasticity probe (Dermalab, Cortex Technology).
Measurement of this unit is based on suction applied
to the skin surface, whereby the probe provides a
vacuum chamber, Calculation of the elasticity mod-
ule was based on the differential force necessary to
elevate the skin surface 1.5 mm between two infrared
detection levels inside the probe chamber. Measure-
ments were repeated five times in immediate se-
quence on the same arca. Each value was a mean of
the last four measurements (kPa/s).

Results
Experimental Observations

Immediately after the application of SA-PEG to the
skin of hairless mice, the cornified cell laver showed
a temporary thickening. Beneath that layer, vacuolar
changes were occasionally seen and the cornified cell
layer became detached (Figure 2A). Three hours
after application, the epidermis showed a marked
thinning. The cornified cells that plugged the hair
follicles became macerated and then became de-
tached above the granular cells. Twelve hours afrer
the application, the cornified cell layer, which ad-
hered firmly before peeling, had almost disappeared.
The skin showed hypertrophy with a thickening of
the granular cell layer and occasional mitosis of the
basal cells. The cornified cells within the hair folli-
cles were almost dissolved and became detached
trom the follicles (Figure 2B). At 24 hours after

the application, a new cornified cell layer appeared
above the granular cells. The cornified cells within
the hair follicles, which adhered firmly before
peeling, had nearly been removed (Figure 2C).

DERMATOLOGIC SURGERY
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Figure 2. Micrographs of frozen specimens of mouse skin 3
to 12 hours after application of SA-PEG. Immediately after
application, the cornified layer becomes detached above the
granular cell layer (A). Twelve hours after application, the
skin shows a thickening of the granular cell layer. The corni-
fied cells within the hair follicles are almost dissolved and
are becoming detached from the follicles (B). Twenty-four
hours after application, a new cornified cell layer appears
above the granular cells. The cornified cells within the hair
follicles, which adhered firmly before peeling, have been
removed almost completely (C), Formalin-fixed specimen of
UVB-irradiated mouse skin two weeks after the application.
The new cornified cell layer consists of fine, regularly ar-
ranged cells above the thickened granular cell layer (D).

Two weeks after the application, a cornified cell
layer consisting of new, fine, and regularly arranged
cells appeared above the hypertrophic granular cell
laver (Figure 2D), Adhesion of the cornified cell layer
to the epidermis was not seen. No inflammatory
changes were observed in the epidermis or dermis,

Clinical Response in Volunteers

Chemical peeling with SA-PEG on one side of the
face produced marked cosmeric improvement within
I week compared with the other, untreated side of
the face (not shown). There were no complaints of




Figure3. Scanning electron micrographs of a 75.year-old
Japanese woman with typical aged skin. The surface of the
skin before treatment shows numerous adherent cornified
cells masking the regular grooves of the skin surface (A).
One week after treatment with SA-PEG, there is a restoration
of the regular grooves in the skin surface, and the adherent
cornified cells have been removed from the hair follicles (B).

pain, burning, or stinging and no signs of edema,
bleeding, crusting, or postinflammatory pigmenta-
tion. Scanning electron microscopy of the treated
skin surface 1 week after chemical peeling revealed
a restoration of the regular grooves (glyphics) of the
skin and the removal of the cornified plugs from the
hair follicles (Figure 3). Adherent cornified cells have

DAINICHI ET Al

been removed from the skin surface and hair folli-
cles. Macroscopically, cornified plugs were also
removed, and the appearance of facial pores was
minimized after peeling four nmes (Figure 4).

The SA-PEG preparation achieved the desired reju-
venated appearance of aging skin in the majority
(98%) of subjects, who showed a smoothing of

texture, an increase in elasuciry, and an improve-

ment in color of the skin. Follow-up for 1 to 3
months showed that rhe majority of subjects were
satisfied with the results. Only 2% showed no

change.

The skin barrier function, evaluated by TEWL, did
not show significant changes, which provides further
evidence of the safety of this preparation (Figure 5).

Significant improvement in the skin elasticity was

proved by this measurement (Figure 6).

Clinical Response in Acne Patients

None of the 436 acne patients treated by SA-PEG
complained of pain, and there were no adverse
effects such as erythema, bleeding, crusting, or

Figure 4. Macroscopic effect of SA-PEG chemical peeling on cornified plugs and facial pores. The cornified plugs were
evaluated macroscopically in a 24-year-old man before (A) and 2 weeks after four peelings with SA-PEG (B) on the right side
of his face. As a control, the left side (C) was not treated with SA-PEG (D).

14:7:JULY 2008 895
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Time course study of TEWL
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Figure 5. TEWL (g/m?/h) after chemical peeling with SA-PEG.
No significant change was observed during the 4-week
period of observation, a favorable outcome.

postinflammatory pigmentation of the skin.

The results of the questionnaire survey on perceived
efficacy of SA-PEG chemical peeling indicate that
the vast majoriry of 42 respondents noted a clinical
improvement in acne, satisfaction in the treatment,
and a spontancous improvement in skin texrure
and color (Table 1), Some patients desired and
received continuous treatment for cosmetic
improvement after they were satisfied with a

complete healing of acne.
Within 1 month of treatment, chemical peeling

with 30% SA-PEG considerably reduced the devel-
opment of comedones and papules in the patients.

Time course study of skin elasticity

1
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Time after treatment
Figure 6. Elasticity (kPa/s) of skin after chemical peeling with

SA-PEG. The results indicate a significant improvement
during the 8-week period of observation.

DERMATOLOGIC SURGERY

However, areas of inflammation consisting of
erythema, papules, and pustules sull persisted in
Patient 1, who was treated with SA-PEG on both
sides of the face (Figure 7). Patient 2 received an oral
antibiotic and underwent a single chemical peeling
with SA-PEG on only the left side of the face.
Treatment produced marked improvement (Figures
8C and 8D) within 2 weeks compared with the right,
untreated side (Figures 8A and 8B). The treated
side exhibited a clearing of the pustules, papules, and
comedones accompanied by a reduction in oiliness
and in roughened, enlarged pores (Figure 8).
Patient 3, who had severe acne (Figure 9A), received
an oral antibiotic together with the administration ot
three separate chemical peeling trearments on both
sides of the face, given monthly for 3 months. After
3 months of the combined oral antibiotic-topical
chemical peeling treatment, the pustules, papules,
and comedones dissappeared, accompanied by a
decrease in sebum and an improvement in skin
texture and color (Figure 9B). All three individuals
spontancously reported an improvement in skin

texture and color.

Discussion

This study showed that chemical peeling with
SA-PEG was very effective in eradicating relatively

Figure7. Photographs of Patient 1, a 16-year-old Japanese
girl with papular inflammatory acne (A). One manth after
facial peeling with SA-PEG, there was an obvious reduction
in the number of comedones and papules. However, in-
flammation still persists (B).
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TABLE 1. The Results of a Questionnaire Survey on Adverse Effects and Perceived Efficacy of SA-PEG

Chemical Peeling in 42 Patients (40 Females and 2 Males) with Acne®

Not at All A Little Some Quite a Lot Very Much

Adverse effects
Bleeding
Pain on peeling
Pain after peeling
Rush

Pig on

Efficacy on the skin
Nascent acne decreased
Acne healed
Acne scar minimized
Excess oil disappeared
Pores shrank
Elasticity increased
Skin color improved
Skin clarity improved
Skin turned comfortable for makeup
Degree of satisfaction

DM O O
o socoo
cooocooo
cocoooco

—

cooc-ococococococo MHBHEEHS
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OO0 WOOO 200 =
COMORN A~ &0
BEBRYERREBY
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*The quastion about makeup was asked only of female patients,

severe comedones and papules in patients with acne.  and chemical peeling produced excellent clinical re-
Furthermore, new lesions were slow to emerge dur-  sults in both cases of acne with preexisting severe
ing repetitive treatments, even these were done only  inflammation. There was no stinging or burning,

once a month, The combination of an oral antibiotic  even immediately after application of the prepara-

Figure 8. Photographs of Patient 2, a 20-year-old Japanese woman with papular and pustular inflammatory acne on the right
(A) and left (C) sides of the face before treatment. Two weeks after the administration of an oral antibiotic, the comedones
and papules persist on the untreated right side (B). Left side of face 2 weeks after a single application of SA-PEG with the
concomitant administration of an oral antibiotic. The number of comedones and papules is now markedly reduced (D).

34:7:JULY 2008




CHEMICAL PEELING BY SA-PEG

Figure9. Photographs of Patient 3, a 22-year-old Japanese
woman with nodular acne with severe inflammation (A).
Two months after the third chemical peeling treatment with
SA-PEG plus an oral antibiotic, the comedones and the in-
flammation have disappeared. The oiliness of the skin has
decreased and the texture and color of the skin have im-
proved (B).

tion, nor other adverse effects Ill\.‘ludlnr_ ‘-L‘JHT]},‘,.
crusting, or postinflammatory pigmentation. Al-
though some patients felt a minimum tngling, the
degree of pain was comparably weaker than the

penetrating pain caused by salicylic acid in ethanol.

We previously reported that chemical peeling with
SA-PEG in animals leads to an alteration in epider-
mal morphology by inducing a loss of cornitied
cells.*” Inflammarory infiltrates are occasionally
seen in areas of skin treated with 30% salicylic acid
in ethyl alcohol vehicle,'"® However, trearment with
SA-PEG infrequently produces such infiltrates.”
PEG has a high affinity for salicylic acid and there-
fore binds this agent, releasing only a small amount

into the living tissue layer of the epidermis.” This

DERMATOLOGIC SURGERY

may explain why SA-PEG does not cause the burning
pain that is usually encountered with the ethyl al-
cohol vehicle.”* This may also help to explain why
patients undergoing chemical peeling with the new
preparation do not immediately experience pain,

in contrast to those treated with the ethyl alcohol

vehicle.

Our studies on using radiolabeled salicylate in ani-
mals have shown plasma levels of radioactivity well
below the roxic level and demonstrated by micro-
autoradiograms that the highest level of radioactivity
was present in the cornified cell layer of the hair
follicles. One may anticipate that this new formula-
tion of salicylic acid may be used as a chemical
peeling agent without the risk of inducing salicy-

lism.” No clinical evidence of salicylism was ob

served in any of our treated subjects to dare.

In addition to a disappearance of comedones and
papules, the acne patients showed an improvement
in skin texture after treatment. Similarly, the 44
volunteers reported a smoother skin texture. There
was also an obvious increase in skin elasticity and an
improved skin color. In 15 additional

volunteers, measurement of TEWL showed little
change in water barrier function, and a significant
improvement in skin elasticity was demonstrated.
We previously showed thar peeling with SA-PEG
leads to the production of new collagen fibers in the
papillary dermis of UV-irradiated mouse skin.” This
observation may explain how this chemical peeling

serves to improve the texture of the skin,

In conclusion, SA-PEG used for facial peeling in
patients with acne was safe and effecrive when used
in conjuncrion with an oral antibiotic. Although few
procedures have been employed to remove comed-
ones, this mnovative preparation, which can
specifically remove the cornified layer even on

infundibulum with little absorption, offers signifi

cant adjunctive benefits for all acne parients atfected
at various degrees of severity without exception. The
skin of middle-aged or elderly volunteers without

acne showed cosmetic Hnprovement in repentive,
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COMMENTARY

In a time when new laser technologies appear to be the wave of the future, it is interesting to see something
new in the world of chemical peeling. Salicylic acid peeling is an old therapy, but this article shakes up
some of the traditional ideas of its use. These authors have methodically examined, in derail, the clinical
and histologic effects of this particular chemical peel solution. Rarely have we seen this much science
behind a peeling agent. They have effectively shown that much of what we thought was required for
chemical peeling to be effective (i.e., redness, stinging, peeling) is completely unnecessary.

It is a very intriguing concept that keeping salicylic acid from penetrating deeply into the skin does not
negate its positive effects, only its side effects. It would be interesting ro see if continued application of this
peel over a series of 8 to 10 treatments would give cumularive clinical benefits for photoaged skin,
particularly rhynides.
Mark G. Rupm, MD
Beverly Hills, CA
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Efficacy and Safety of a Traditional Herbal Medicine, Hochu-ekki-to
in the Long-term Management of Kikyo (Delicate Constitution)
Patients with Atopic Dermatitis: A 6-month, Multicenter,
Double-blind, Randomized, Placebo-controlled Study

Hiromi Kobayashi', Masamitsu Ishii', Satoshi Takeuchi?, Yoichi Tanaka®,
Takahiro Shintani®, Atsushi Yamatodani®, Tadashi Kusunoki® and Masutaka Furue?

'Department of Dermatology, Osaka City University Graduate School of Medicine, Osaka, *Department of
Dermatology, Graduate School of Medical Sciences, Kyushu University, Fukuoka, *Tanaka Clinic, Nagasaki,
“Research Institute of Oriental Medicine, Kinki University, Osaka-Sayama, *Department of Medical Physics and
Engineering, Graduate School of Allied Health Sciences, Faculty of Medicine, Osaka University, Osaka and
®Department of Pharmacoepidemiology, Faculty of Medicine, University of Tokyo, Tokyo, Japan

Hochu-ekki-to is a traditional herbal (Kampo) medicine that has been shown to be effective for
patients with Kikve (delicate, easily fatigable, or hypersensitive) constitution. Previous case
reports have suggested that this herbal drug was effective for a certain subgroup of patients
with atopic dermatitis (AD). We aimed to evaluate the efficacy and safety of Hochu-ekki-ro in
the long-term management of Kikye patients with AD. In this multicenter, double blind,
randomized. placebo-controlled study, 91 Kikve patients with AD were enrolled. Kikvo
condition was evaluated by a questionnaire scoring system, All patients continued their
ordinary treatments (topical steroids, topical tacrolimus, emollients or oral antihistamines)
before and after their protocol entry. Hochu-ekki-to or placebo was orally administered twice
daily for 24 weeks. The skin severity scores, total equivalent amount (TEA) of topical agents
used for AD treatment, prominent efficacy (cases with skin severity score = Oat the end of the
study) rate and aggravated rate (more than 50% increase of TEA of topical agents from the
beginning of the study) were monitored and evaluated, Seventy-seven out of 91 enrolled
patients completed the 24-week treatment course (Hochu-ekki-to: n = 37, placebo: n = 40). The
TEA of topical agents (steroids and/or tacrolimus) was significantly (£ < 0.05) lower in the
Hochu-ckki-to group than in the placebo group, although the overall skin severity scores were
not statistically different. The prominent efficacy rate was 19% (7 of 37) in the Hochu-ekki-to
group and 5% (2 of 40) in the placebo group (# = 0.06). The aggravated rate was significantly
(P < 0,05) lower in the Hochu-ekki-to group (3%: 1 of 37) than in the placebo group (18%: 7 of 39)
Only mild adverse events such as nausea and diarrhea were noted in both groups without
statistical difference. This placebo-controlled study demonstrates that Hochu-ckki-to 1s a useful
adjunct to conventional treatments for AD patients with Kikve constitution. Use of Hochu-
ckki-ro significantly reduces the dose of topical steroids and or tacrolimus used for AD
treatment without aggravating AD.
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Randomized controlled trial of Hoclu-ekki-to for atopic dermatitis

Keywords: atopic dermatitis — Hochu-ekki-ro - Kampo medicine - randomized controlled trial

steroid - tacrolimus

(traditional) herbal medicine

Introduction

Atopic dermatitis (AD) is a common, chronic, relapsing
eczematous skin disease with severe pruritus (1-3). The
incidence of AD appears to be increasing worldwide
(4.5), among which the percentage of adolescent- and
adult-type AD cases have also been increasing (6,7). The
precise pathogenesis of AD remains obscure and appears
complex. Topical steroids, topical tacrolimus, emollients
and oral antihistamines are used as the first-line
treatments in standard therapeutic guidelines for AD
(2.3.8). However, long-term application of topical ster-
oids could induce local adverse effects such as skin
atrophy and telangiectasia in a substantial number of
patients. Topical tacrolimus is a potent calcineurin
inhibitor that does not exhibit the hormonal adverse
effects associated with steroid therapy (9.10). The major
adverse effect in using topical tacrolimus is sensation of
skin burning or irritation after application (11). In
addition. the Food and Drug Administration (FDA)
has issued a public health advisory to inform healthcare
professionals and patients of a potential cancer risk by
the use of topical calcineurin inhibitors (http://www.fda.
gov/bbs/topics/ ANSWERS/ 2005/ ANSO1 243, html).  This
concern is based on animal studies. case reports with a
small number of patients, or knowledge of the drug's
action mechanism as immunosuppressant. According to
the FDA statement. it may take human studies of 10
vears or longer to determine if the use of topical
calcineurin inhibitors is actually linked to cancer devel-
opment in human. These adverse effects and emotional
fear of long-term use of topical steroids and/or tacroli-
mus have caused topical steroid/tacrolimus phobia m
substantial number of patients with AD worldwide who
would like to avoid these topical agents il possible (12).
Moreover, clinical experience has shown that some of
AD patients are really refractory to these conven-
tional treatments, and indeed current AD therapeutic
guidelines recommend further intensive treatments such
as ultraviolet phototherapy or oral cyclosporine for such
patients (K).

In Japan. an alternative approach has been pursued to
treat these grave and/or refractory AD patients with
traditional  herbal medicine such as  Saiko-seikan-to.
Shohu-san. Oren-gedoku-10. Byakko-ka-ninjin-10, Tokaku-
joki-to, Unkei-to, Hochu-ckki-to and so on (13-33), These
prescriptions comprise several elemental herbs, combined
use of which is thought to help increase the treatment
cffects and to dimmish adverse reactions of each
individual herb. Among these prescriptions, formula

like Tokaku-joki-to are mainly aimed at eliminating
disease factors, whereas Hochu-ckki-to 1s aimed at
correcting abnormal homeostasis of the body. Each
prescription s selected individually according to the
pharmacological features and the constitution of each
patient. Hochu-ekki-ro is composed of hot water extracts
from 10 species of herbal plants and is used for patients
with Kikyo constitution. Kikye, or deficiency of Ki, 15
defined as delicate. easily fatigable. or hypersensitive
constitution typically associated with poor gastrointest-
inal functions, anorexta and mght sweats (34). In
experiments using animal models, orally administered
Hochu-ekki-to exhibits various immunopharmacological
effects. especially anti-allergic properties. They include
suppression of serum IgE level and cosinophil infiltration
and improvement of dermatitis through controlling
Th1/Th2 balance possibly by inducing interferon vy
production from intraepithelial lymphocytes (35-42).
In addition, Hochu-ekki-to helps 1o correct leukocytope-
nia of mice treated with anti-cancer agents and augments
the resistance against bacterial infections (43.44). These
results suggest that Hochu-ekki-ro may be applicable
to the treatment of AD patients who have Kikyo
constitution.  Although accumulating  reports  have
shown clinical efficacy of Hochu-c¢kki-to for AD patients
(13,15.17.20.21,25,27.29-33). no placebo-controlled study
has previously been conducted.

In this double-blind, placebo-controlled, randomized
clinical trial, we address a question of whether Hochu-
ekki-to has beneficial effects for Kikyo patients with AD
who have been treated with conventional modalities.

Methods

Hochu-ckki-to

Hochu-¢kki-to fine granules of 7.5g contain hot water
extract (6.4g) from 10 species of medicinal plants
including  Ginseng  radix  (4.0g). Atractylodis  rhizoma
(4.0¢g), Astragali radiv (4.0g). Angelicae radix (3.0g).
Zizvphi fructus (2.0 g), Bupleuri radix (2.0g). Glveyvrrhizae
radix (1.5g). Zingiberis rhizoma (0.5g), Cimicifugae
rhizoma (1.0g) and Awrantii nobilis Pericarpium (2.0 g).

Assessment of Kikve Condition

Kikyo condition was evaluated by a questionnaire scoring
system. As shown in Table I, the scoring questionnaire
consisted of one ‘must have’ major sign (10 points) and
10 minor signs (2 points each). The patients who had the



Fable 1. Questionnaire scorng system for Kikyo constitution

Itemas Signs and conditions Scores
Mujor sign Easy fatigability or lack of perseverance 10
(must-hive)
Susceptibility Susceptible 1o cold 2
to infections
Delayed recovery from cold 2
Vulnerable to other infectious diseases 1
(herpes virus ete)
Susceptible 1o suppuration 2
Anorexia Recent very httle eating 2
Appetite loss 2
Easily-becoming ull stomach 2
Nuhnmgsverweigerung &
Digestive Diarrhea (laxity) 2
svmptom
hhers Easy drowsiness especally alter meals p
Total scores i

Patients who have the major sign and earn |18 points or more in this
questionnaire scoring system are determined as Kikyvo constitution

major sign and earned 18 points or more using the
questionnaire were determined as Kikyeo constitution.

Study Population

Patients (20-40 years of age) with Kikye constitution
who fulfilled the diagnostic criteria  of Japanese
Dermatological Association for AD were eligible for
this study. All the 91 AD patients enrolled had been
treated with topical steroids (mild. strong. or very strong
rank) and or topical tacrolimus for more than 4 weeks
prior to the study, and were expected 1o continue
the same therapeutic regimen after the initiation of

the study. Patients were not eligible for the study if

thev had been treated with only weak topical steroids
(without stronger topical steroids or tacrolimus), stron-
gest topical steroids, svstemic steroids, oral suplatast
tosilate. allergen desensitization therapy, or any other
herbal medicines for <4 weeks prior to the study.
The study was approved by the responsible ethics
committee and was performed in accordance with the
Declaration of Helsinki and with Good Clinical Practice.
An informed witnessed consent was obtained from all
the patients.

Study Protocols

The study was performed in a mulucenter, double blind.
randomized. placebo-controlled parallel-group design.
The patient number was randomly assigned a treatment
code of either Hochu-ekki-to or placebo using a block size
of 10 (5 per each group) by an independent controller
ol the investigators, This code was concealed from

eCAM 2008

Jof 7

the investigators. During trial peniod. patients were
randomized to receive twice daily either Hochu-ckki-to
fine granules (Kracie Co., Lid, Tokyo, lapan) or is
inactive placebo which were indistinguishable by its
appearance, odor and savor. The daily doses were 7.5g.
All patients continued their ordinary treatments such as
topical steroids (other than strongest class), topical
tacrolimus, emollients or oral anti-histamines. The skin
severity score. amounts of topical agents, adverse effects
and laboratory examination including serum IgE, lactate
dehydrogenase (LDH) or eosinophil counts were mon-
itored at pre (O-week)-. mid (12-week)- and post
(24-week)-treatment. The prominent efficacy (skin sever-
ity score =0 at the end of the study) rate and the
aggravated rate (more than 50% increase of amounts of
topical agents from the beginning of the study) were also
evaluated.

Assessment of Skin Severity Scores

The skin severity scores of AD patients were assessed
using the scoring system by the Atopic Dermatitis
Severity Evaluation Committee of Japanese Dermatolo-
gical Association {issued 2001). The skin severity scores
were composed of eruption intensity score and alfected
skin area score. The body surface was divided mto five
sites, namely head and neck, anterior trunk, posterior
trunk, upper extremities and lower extremities. The
eruption intensity and affected skin area were evaluated
and scored. Eruption intensity scores were evaluated
using three eruption items: (1) erythema acute papules,
(il) oozing crusts and excoriation and (iii) lichenification
chronic papules and nodules) in the severest area scored
from 0 to 3 points (0 = absent. 1 = mild, 2 = moderate.
or 3 = severe) for each item in each body site. The
affected skin area was also evaluated and scored in
each body site as 0. 1. 2. 3 points when affected skin
arca  was absent, less than one-third, one-third 1o
two-third, more than two-third of each body site.
respectively. Thus, the skin sevenity score ranges from 0
1o 60 points,

Assessment of the Dosage of Topical Steroids and
Topical Tacrolimus

At each patient visit, the actual amounts used of topical
steroids und/or topical tacrolimus were measured by
weighing the returned ointment tubes from examinees.
The amount of topical agents (steroids and tacrolimus)
per day was expressed as total equivalent amount (TEA)
(gram arbitrary unit: gau) by multiplying potency
equivalent factors as follows: weak rank steroids = x 1.
mild rank steroids = x 2, strong rank steroids = x 4, very
strong rank steroids = x 8, tacrolimus = x 4. Percent
change of TEA to that of the beginning of the study
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was calculated for each patient at 12th and 24th week of
treatment using the following formula:

Percentage changes of TEA
TEA at 12th or 24th week — Initial TEA i
== x 100 (%)
Initial TEA

Statistical Analysis

Statistical analysis was performed using SAS statistical
software (version 8.02; SAS Institute. Cary, NC) under
the Windows XP operating system. Data were expressed
as the means + standard deviation (SD) or standard error
(SE). A P-value of <0.05 was considered to indicate
statistical significance. Treatment efficacy was analyzed
by comparing the difference between Hochu-ekki-to and
placebo control groups using unpaired Student’s r-test or
Fisher's exact test.

Results

PPatient Enrollment and/or Exclusion

In total, 91 patents were enrolled and randomized in this
trial from February to November 2002, Seven out of the
initial 91 enrolled patients were excluded from subsequent
analysis for the following reasons; agreement acquisition
violation (n = 4), eligibility violations (# = 2) and failure
to take trial medicine at all (n = 1). Thus the number of
patients who actually received medication (hereafter
termed “full analysis set: FAS" group) and who were
analyzed was 84 (Hochu-ekki-to: n = 40, placebo: n = 44).
Seventy-seven out of the ¥4 patients completed the 24-

Case inclusion/exclusion

Enrolled cases (91) HE HMochu-ekki-to group
HE 43 PL: placebo control group
PL 48 FAS: full analysie sat
Medicated (FAS) (84) Excduded (7)
HE an HE 3
PL 44 FL 4
l
Comolate full term (77) Not complete (7)
HE 37 HE 3
P © L 4

Figure 1. The chart of case enrollment and exclusion. Among the 91
enrolled AD patients, 84 patients were medicated and 77 out of the
84 patients completed Tull werm (for 24 weeks) of trial

Randomized controlled trial of Hochu-ekki-to for atopic dermatitis

week treatment course (Fig. 1), including a patient in
whom TAE of topical agents could not be assessed
because of the insufficient deseriptions on the item. There
were statistically  significant between
Hochu-ekki-to- and control groups in terms of age, sex.
physique. duration of AD morbidity. incidence ol past-
or present history of other allergic or non-allergic
diseases, Kikvo score, skin severity score, initial TAE of
topical agents per day (Supplementary data 1), Two out
of the 7 dropped-out cases during the trial (One each in
placebo and Hochu-¢kki-to group) were excluded because
of a sigmficant aggravation of skin eruption and
occurrence of headache. respectively. Others were found
unfit for further analyses (dismissal of medication etc).

no differences

Clinical Efficacy of Hochu-ckki-to

The overall skin severity score gradually decreased as
examination went on and was slightly lower in Hochu-
ekki-to group (closed circle) than in placebo group (open
circle) at 24th week (Fig. 2). The TEA of topical agents
gradually increased in the placebo group during the trial
period, whereas such increase of TEA was minimal
to unchanged in the Hochu-ckki-to group. The percent
change of TEA at 24th week was significantly (# < 0.05)
lower in the Hochu-ekki-to group (closed circle) than in
the placebo control group (open circle) (Fig. 3).

Since Hochu-ekki-ro was thought to be a slow-acting
herbal medicine and the present trial was relatively long-
term. we wondered if a striking beneficial effect was
observed in a certain population of patients by long-term
use of Hochu-ekki-to. Therefore, we analyzed a promi-
nent efficacy rate, the rate of patients whose skin severity
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Figure 2. The time course change of sKin severity score during
examination. Skin sevenity scores were pssessed at pre-, mid (12-week)
and post (24-week-trentment in Mochu-ckki-ro- (closed circle) and
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placebo group (open circle). Daa were expressed as the mean 4
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score became 0 at the end of the study. The prominent
efficacy rate was indeed moderately higher in the Hochu-
ekki-to group (19%: 7 of 37) than in the placebo group
(3%; 2 of 40), although there was not a significant
difference (# = 0.06). Furthermore. the aggravated rate.
defined as rato of patients whose TEA had increased
more than 50% at 24 weeks from the beginning of the
study, was significantly lower in the Hochu-ekki-ro group
(3%: | of 37) than in the placebo group (18%: 7 of 39)
(P < 0.05). There was no significant difference in the
serum lgk, LDH, or eosinophil counts in peripheral
blood in both groups (data not shown).
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Figure 3. The time course chunge of equivalent dosage of topical agent
during examination, The percent changes of TEA of topicul ngents were
assessed at pre-, mid (12-week)s and post (24-week ptreatment in Hochi-
ehki-to- (closed arcle) and placebo group {open circle). Data were
expressed as the mean£SE. The TEA of topical agents gradually
increased in the placebo group as tninl went. while such mcrease was

minimal W unchanged w the Hochuckki-to group, *P < 003

Table 2. Adverse eflects
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Adverse Events and Abnormal Laboratory Findings

The adverse events, including those of unclear causality
with treatment using tested agents, were observed in 13 of
40 patients (32.5%. total 33 events) in the Hochu-ekki-to
group and in 12 of 44 patients (27.3%, total 20 events) in
the placebo group. All the adverse events were moderate
symptoms such as nausea and diarrhea ete or slight
increase or decrease of laboratory data (Table 2).

Discussion

The present study demonstrates that 24-week  oral
administration of Hochu-ekki-te has a substantial benefit
over placebo in the treatment of Kikve patients with AD.
The administration of Hochu-ckki-to significantly reduces
dosage of topical steroids and/or tacrolimus. compared
with placebo, although there was no significant difference
in the mean skin severity scores between both groups.
These results indicate that the patients in the placebo
group need significantly more topical steroids and/or
tacrolimus in order to control their skin conditions. In
keeping with this notion, the post-treatment prominent
clficacy rate tends to be higher in the Hochu-ckki-to
group than in the placebo group. In contrast, the
aggravated rate was significantly lower in the Hochu-
ekki-ro group than in the placebo group. It was surprising
that 19% of patients in the Hochu-ekki-to group were
devoid of skin eruption after the 24-week treatment.
Considering the long-term history of the majority of the
7 ‘eruption-free’  patients (10-34  years, mean+SD:
21.9£8.0), this marked improvement would indicate the
beneficial effects of  Hochu-ekki-to. as ‘spontaneous’
healing was not likely to take place in those severe AD
patients during the course of trial.

Hochu-ckki-to, however, did not seem to be effective for
all the AD patients in this trial. Individual difference of
intestinal flora has been proposed to be one of the major
reasons for such disparity of the efficiency of Kampo
therapy. It is because active components of  orally
administered herbal drugs are known to be assimilated
through the intestinal mucosa under the influence of
the intestinal flora (45). Although we generally advise
patients to choose traditiopal Japanese diet in usual

The number of cases

with udverse effects using tested agents

Adverse effects (the number of cases if not one). including those of unclear causality with treatment

Symptoms: mausea (2), diarthea (2). stomach discomfort (2), enlarged feeling of abdomen, epigastralg,
anorexia, loose stools, right hypochondrium pain, malaise, dizziness, headache, light-headed feeling.

rhinitis, acne pustulosa, feverish thirstiness, dental caries,

Laboratory data: eosinophilia (3). GPT elevation. 1gE elevation. BUN decling, serum K elevation

Hochu-ckki-to 1340 {32.5%)
group
Placeho-contral 1244 (27 3%)

group feverish limbs,

Symptoms. ovarian disorder (2), diarchea. epigastric discomfort, anorexia, malaise, hives, insomnia,

Laboratory datn; eosinophilia (4). LDH elevation (2), GOT elevation (2), y-GTP elevation, szrum
total protein decline, hemoglobin decline
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Kampo treatment as intestinal flora can be affected by
daily diet, we have avoided intensive intervention durng
this trial period. assuming that such intervention could be
a considerable stress for certain patients and could
significantly  influence their clinical course of skin
symptoms by increasing itch sensation ete. The clinical
action of Hochu-ckki-ro appears (o be rather mild and
limited; however, the present study clearly demonsirates
an add-on beneficial effect of this herbal drug over
the conventional treatments. Kampo herbal drugs are
broadly classified into two categories, immediate acting-
and slow acting ones. Since Hochu-ekki-to is considered
to work in the latter manner. supporting the inactive
Kikyveo body 1o become warm and acuve. Thus, it needs 1o
be administered for a long time to be shown effective.
A long-term (for 24 weeks) administration was adopted
in our protocol design because of the relatively slow
acting profile of Hochu-ekki-ro. The significant clinical
benefits indeed appeared at 24th week rather than 12th
week, as shown by the reduction of TEA of topical
agents and of the reduced aggravated rates.

Kampo herbal drugs are usually preseribed according
to patient’s Sho (constitution/condition) such as Yin
(negativity) and Yang (positivity) or Kvo (deficiency) and
Jitsu (fullness) and to target components to treat such as
Ki (energy. spirit and function), Kersu (blood and organs)
and Swi (fluid). all of which are considered to be basic
components constituting human body. Hochu-ckki-to is

recommended to be used for Kikyo condition, a state of

functional deficiency. In our trial, only AD patients with
Kikvo constitution were selected eligible by using the
questionnaire scoring system. This selection may favor-
ably contribute to carve in relief of the clinical
significance of Hochu-ekki-to over placebo, thus it
remains to be tested if the herbal drug has such beneficial
effect on AD patients without Kikyvo constitution.
Although considerable attention has been paid on
traditional herbal medicines as a treatment option for
AD (13-33), there are only a few reports examining their
efficacy in a randomized, double blind manner. as
reviewed by Armstrong and Ernst (46). Shechan er al.
(47-49) have reported the usefulness of the composite
herbs of Zemaphvte® in a randomized. double blind
cross-over trial, where it was shown that the Zemaphyte's
composite herbs possess anti-inflammatory and anti-
congestive function (48). However, a subsequent trial by
Fung ¢t al. (50) failed to confirm its superiority over
placebo. Although efficacies of herbal medicines are now
being recognized even outside the Asian countries (51).
there has been no report of double-blind. randomized
and placebo-controlled trial of herbal drugs as treatment
for AD other than Zemaphyte" before the present study.
In conclusion, our results indicate that Hochu-ekki-ro is
a useful adjunct to conventional treatments for Kikye
patients with AD. We contend that it can reduce the

=1

Randomized controlled rial of Hocl-ekki-to for atopic dermatitis

dosage of topical steroids and tacrolimus  without

aggravating the clinical course of AD.

Supplementary Data

Supplementary data are available at ¢CAM online.
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