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Abstract. A new bleaching protocol for skin hyperpigmenta- tor of tyrosinase, has been used as a depigmenting agent
tion with a higher concentration of all-trans retinoic acid since its depigmenting ability was first reported in 1936
(atRA) aqueous gel than those commercially available is intro- [17]. Since Kligman et al. [10] reported that the com-
duced. AtRA aqueous gel (0.1%) was applied topically twice a bined use of topical atRA, dexamethasone, and hydro-
day along with 4% hydroquinone, 7% lactic acid ointment to quinone was more effective as a depigmenting formula-
oriental patients with hyperpigmented lesions such as senile tion than a single use of each reagent, hydroquinone has
lentigines, melasma, and postinflammatory hyperpigmentation. been widely used in combination with atRA and corti-
The clinical results of 39 patients treated with 0.1% atRA aque- costeroid [4,18]. Furthermore, in recent years, hydroqui-
ous gel were compared to those of 22 patients treated with 0.1% none has been used in combination with laser therapies
atRA hydrophilic ointment. Better clinical results and subjec- [1,2,8], dermabrasion [20], and chemical peelings such
tive satisfaction were obtained through a significantly shorter as Jessner’s solution and glycolic acid [3,5,13,14].

period of treatment with 0.1% atRA aqueous gel than with  Although Kligman’s mixture is well-known and
0.1% atRA hydrophilic ointment, although side effects such as widely used, the bleaching ability is weak and a pro-
erythema and irritation were seen at a higher frequency. It is longed period of treatment is required, with variable
suggested that our bleaching protocol with a high concentration clinical results. In the present paper, we introduce a new
of atRA aqueous gel in combination with hydroquinone and bleaching protocol that employs a high concentration of
lactic acid has a strong bleaching ability and a potential as a atRA aqueous gel in combination with hydroquinone and
standard therapy for various kinds of skin lesions with hyper- lactic acid. Using this protocol, a remarkable improve-

pigmentation. ment of various skin lesions with hyperpigmentation,
such as senile lentigines [22], melasma, and postinflam-

Key words: Retinoic acid—Hydroquinone—Bleaching— matory hyperpigmentation, could be obtained with a

Aqueous gel—Hyperpigmentation short period of treatment. Comparison to a protocol with

atRA hydrophilic ointment was also made.

. . o Methods
All-trans retinoic acid (atRA, tretinoin) has been pre-

scribed as a topical treatment for acne vulgaris for more
than 20 years and is also well-known to be effective for
certain clinical features of photoaged skin, such as wrin-
kling and mottled hyperpigmentation (see Refs. 12 and
16 for reviews). Hydroquinone, which acts as an inhibi-

Combined topical applications of atRA, hydroquinone,
and lactic acid were used for skin lesions with hyperpig-
mentation. Two kinds of 0.1% atRA ointment were origi-
nally prepared at the Department of Pharmacy, Univer-
sity of Tokyo. One was 0.1% atRA hydrophilic ointment
(0.1% atRA-HO) and the other was 0.1% atRA aqueous
gel (0.1% atRA-gel). One of the two ointments was topi-
Correspondence to Kotaro Yoshimura, M.D., Department of cally applied together with 5% hydroquinone, 7% lactic
Plastic and Reconstructive Surgery, University of Tokyo, acid ointment (HQ-LA ointment), also prepared as de-
7-3-1, Hongo, Bunkyo-Ku, Tokyo, 113 Japan scribed above. Plastibase (petrolatum polyethylene oint-
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Table 1. Summarized data of patients

0.1% at RA 0.1% at RA
hydrophilic ointment aqueous gel
Total number of patients 22 39
Scaling Number of patients 13/22 (59%) 36/39 (92%)
Treatment time (day8) 15.6 (+7.8) 5.6 (2.9)
Improvement of hyperpigmentation Number of patients 18/22 (82%) 39/39 (100%)
Treatment time (day8) 62.6 (+25.0) 20.8 (£12.2)
Side effects Erythema 14/22 (64%) 38/39 (97%)
Irritation 10/22 (45%) 24/39 (62%)
Erosion 0/22 (0%) 2139 (5%)
Clinical result evaluation (SL/ML/PIH) Excellent 2 (1/0/1) 12 (8/1/3)
Good 7 (3/0/4) 19 (16/1/2)
Fair 9 (4/3/2) 5 (2/2/1)
Poor 4 (2/1/1) 0 (0/0/0)

#Values are mean (xstandard deviation).

b UE: upper extremity; LE: lower extremity; SL: senile lentigines; ML: melasma; PIH: postinflammatory hyperpigmentation. Som
patients had skin lesions at more than one site of the body.

¢ Significant vs. 0.1% at RA hydrophilic ointment.

ment base; Taisho Pharmacology, Osaka, Japan) wadlistinct clinical evaluations, the best evaluation was
used as the ointment base of HQ-LA ointment. All three listed in the table (Table 1).

ointments 0.1% atRA-HO, 0.1% atRA-gel, and HQ-LA Colorimetry.In many cases, as an objective measure
ointment) are pharmacologically unstable, so that fresh of the color of the designated lesion and normal skin, a
ointments were prepared at least once a month. Sincetristimulus colorimeter (Chroma Meter CR-300; Minolta,
1995, each ointment has been topically applied under Osaka, Japan) and a narrow-band spectrophotometer
signed informed consent to more than 100 oriental pa- (Mexameter MX 16; COURAGE+KHAZAKA Electric
tients with hyperpigmented skin lesions such as sinile GmbH, Kdn, Germany) were used at each clinical visit.
lentigines, melasma, postinflammatory hyperpigmenta- L*, a*, and b* values were measured with a Minolta

tion, and nevus spilus. CR-300, and melanin and hemoglobin values were mea-
sured with a Mexameter. Each spot was measured three
Treatment Protocol times and the average of three measured values was cal-

culated. In these cases, the overall results were objec-
One of the two atRA ointments, either 0.1% atRA-HO or tively evaluated by the melanin values measured with the
0.1% atRA-gel, was applied to the skin lesions twice a Mexameter. The difference in the absolute melanin value
day, followed by application of HQ-LA ointment. In the  between a skin lesion and normal skin is referred to as
daytime, a broad-spectrum sunscreen cream was conthe relative melanin value (RMV) of the skin lesion in
comitantly applied throughout the treatment period. Af- this paper, which indicates the intensity of pigmentation
ter improvement of hyperpigmentation was obtained, the relative to the surrounding normal skin. A negative RMV
application of atRA was discontinued, and topical appli- means that the measured spot is lighter than the control.
cation of corticosteroids (0.12% dexamethasone oint- RMV was compared between before and after treatment,
ment) for 1 to 4 weeks was started to reduce the reactiveand our clinical evaluations were found to correspond to
erythema and inflammation. Throughout the therapy, the following classifications of RMV: “excellent,” final
topical application of HQ-LA ointment was continued RMV was 5 or less; “good,” final RMV was reduced to
except for the cases in which erythema was not reduced|ess than 20% of the RMV before treatment; “fair,” final
after a few weeks’ application of corticosteroid and HQ- RMV was reduced to less than 60% of the RMV before

LA ointment. treatment; and “poor,” final RMV was more than 60%
of the RMV before treatment. The absolute melanin
Evaluations of Results value of normal skin in Japanese and the RMV of hy-

perpigmented lesions are usually 460-500 and 20-120,
Clinical Evaluations.The overall clinical results were respectively. A RMV of 5 or less is difficult to recognize
evaluated at the end of treatment and classified into four clinically.
grades: “excellent,” no clinical pigmentation; “good,” Statistics.The two-sampléd test was utilized to com-
much improved; “fair,” moderately improved; and pare the treatment periods during which scaling or im-
“poor,” slight or no improvement. In the cases in which  provement of hyperpigmentation was achieved. Differ-
skin lesions in more than one part of the body yielded ences were considered significant @walues <0.05.
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Results Case 1

A 49-year-old woman with sinile lentigines on her left
temporal (No. 1) and malar (No. 2) region underwent
combined topical applications of 0.1% atRA gel and HQ-
LA ointment (Fig. 1A; before treatment). On day 3 scal-
ing was seen, and at 2 weeks the hyperpigmentation had
disappeared completely, despite the moderate erythema
on the treated region. AtRA-gel was discontinued and
corticosteroid was topically applied for 2 weeks. Two
weeks after the discontinuation of corticosteroid, the er-
ythema disappeared completely, leaving only very slight
postinflammatory hyperpigmentation on the temporal le-
sion (Fig. 1B; after treatment for 6 weeks). HQ-LA oint-
ment was applied throughout the treatment for 6 weeks.
) . . . The clinical evaluation of this case was “good.” The
The former included 10 patients with SL (on the face in RMVs before treatment were 36.0 (No. 1) agnd 23.3 (No.

gaFt)iztrZ?sm\?\;itﬁnl\/tlrﬂe (;?]riﬁgmfaég ?n 2“%32532)1 ign%j), 84 2), and the final RMVs after 6 weeks of treatment were
patients with PIH (on the face in 4 patients, on the trunk 6.0 (No. 1) and 2.7 (No. 2), respectively.

in 2, and on the upper extremities in 2). The latter in- Case 2
cluded 26 patients with SL (on the face in all patients, of
whom 2 also had lesions on the trunk, 8 also on the
forearms, and 2 also on the upper extremities), 4 patients
with ML (on the face in all patients), and 9 patients (on
the face in 4 patients, on the trunk in 2, on the upper
extremities in 2, on the lower extremities in 1). Scaling
was seen in 13 cases (59%) in the HO group after 15.6 +
7.8 days of treatment, and in 36 cases (92%) in the gel
group. Scaling was observed significantly earlier (at 5.6
+ 2.9 day) in the gel group than in the HO group. Im-
provement of hyperpigmentation was obtained in 18
cases (82%) in the HO group and in all cases in the gel
group. The treatment time required for improvement of

Sixty-one patients with senile lentigines (SL), melasma
(ML), and postinflammatory hyperpigmentation (PIH),
who were followed up for more than 12 weeks, were
analyzed in this study. All of them were oriental: 58
Japanese, 1 Chinese, and 2 Indian. Patients with PIH of
less than 12 months’ duration were not included. The age
of patients varied from 4 to 66 years, and 49 cases were
female. The data for the 0.1% atRA hydrophilic ointment
group (HO group) and 0.1% atRA aqueous gel group (gel
group) are summarized in Table 1. The HO group con-
sisted of 22 patients (6 male and 16 female; age
42.6 +17.1, mean = SD), and the gel group consisted of
39 patients (6 male and 33 female; age44.7 + 15.3).

A 40-year-old man with a senile lentigine on his right
cheek underwent combined topical applications of 0.1%
atRA gel and HQ-LA ointment (Fig. 2A; before treat-
ment). On day 5 scaling was seen, and at 4 weeks atRA-
gel was discontinued because the hyperpigmentation of
the lesion disappeared, leaving only moderate erythema.
HQ-LA ointment and corticosteroid were then applied
for 3 weeks, but the erythema did not disappear. There-
fore, HQ-LA ointment was discontinued and the patient
underwent another 2 weeks’ application of corticoste-
roid. Two weeks after discontinuation of corticosteroid,
the erythema almost disappeared (Fig. 2B; after 11

the hyperpigmentation, which was equal to the duration week‘:s’ trea't,ment). The clinical evaluation of this case
of atRA treatment, was 62.6 + 25.0 days in the HO group Was “good.

and significantly shorter (19.8 £ 12.2 days) _in the gel case 3

group. As side effects, erythema was seen in 14 cases ] o )
(64%) in the HO group and in a|most a” patients (38 A 59-yea_l’-0|d woman had a Sen”e Ient|g|ne on her I’Ight
group had irritation of the treated lesions, and there were ment with atRA-gel and HQ-LA ointment, the hyperpig-
24 such cases (62%) in the gel group. Erosion was seenmentation disappeared completely, with only mild ery-
in two cases in the gel group, and these were thought tothem_a remaining. AtRA was dlscc_mtlnued and cortico-
have applied 0.1% atRA-gel more frequently than the Steroid was applied with HQ-LA ointment for 2 weeks.
proposed protocol. After treatment, in the HO group, two Then, only HQ-LA ointment was applied for another 2
cases (one case with SL and one with PIH) were evalu- Weeks. Hyperpigmentation could be detected neither

ated as “excellent,” seven cases (three cases with SL clinically nor objectively (Fig. 3B; after treatment for 6

with SL, three with ML, and two with PIH) as “fair,” lent.” The RMV before and after treatment was 33.8 and

and two cases (two cases with SL, one case with ML, and ~1.8, respectively.

one with PIH) as “poor.” In the gel group, 12 cases (8 Case 4

cases with SL, 1 with ML, and 3 with PIH) were evalu-

ated as “excellent,” 19 cases (16 cases with SL, 1 with A 32-year-old woman experienced a superficial burn on

ML, and 2 with PIH) as “good,” 5 cases (2 cases with her left cheek 3 years before her first clinical visit, and

SL, 2 with ML, and 1 with PIH) as “fair,” and none as  postinflammatory hyperpigmentation remained (Fig. 4A;

“poor.” before treatment). On day 5 scaling was seen, and at 2
weeks hyperpigmentation was reduced significantly. The
erythema, however, was very mild in this case, so that

Case Report atRA-gel was applied for another 2 weeks. After atRA
was discontinued, corticosteroid and HQ-LA ointment

Five representative cases are demonstrated. were applied for 2 weeks (Fig. 4B; after treatment for 6



A New Bleaching Protocol for Hyperpigmentation

Fig. 1. (A) A pretreatment view of a 49-year-old woman with sinile lentigines on her left temporal (No. 1) and malar (No. 2) regio
RMVs were 36.0 (No. 1) and 23.3 (No. 4B) After treatment for 6 weeks. RMVs were reduced to 6.0 (No. 1) and -2.7 (No. 2),
and the clinical evaluation was “good.”

Fig. 2. (A) A pretreatment view of a 40-year-old man with a senile lentigine on his right cliBgldfter treatment for 11 weeks.
The clinical evaluation was “good.”

Fig. 3. (A) A pretreatment view of a 59-year-old woman with a senile lentigine on her right cheek. The RMV wa¢B3358ter
6 weeks of treatment. The RMV was reduced to —1.8. The clinical evaluation was “excellent.”
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Fig. 4. (A) A pretreatment view of a 32-year-old woman with a postinflammatory hyperpigmentation on her left cheek. The RM\
was 41.4(B) After 8 weeks of treatment. The final RMV was 7.1. The clinical evaluation was “good.”

Fig. 5. (A) A pretreatment view of a 28-year-old woman with postinflammatory hyperpigmentations on face. The RMV was 65.6 ¢
her forehead(B) After 8 weeks of treatment. The RMV was reduced to 4.0. The clinical evaluation was “excellent.”

weeks). The clinical evaluation of this case was ““good.” Discussion
The RMV before and after treatment was 41.4 and 7.1,

respectively. We originally prepared atRA ointments in order to evalu-
ate the clinical effectiveness of a more aggressive reti-
Case 5 noid treatment as a bleaching protocol than could be

performed with commercially available retinoid creams
A 28-year-old woman who had suffered multiple super- or gels. Hydrophilic ointment and aqueous gel were uti-
ficial abrasive wounds on her face in a traffic accident 1 lized as the ointment bases of our two original atRA
year before her first clinical visit showed postinflamma- ointments. Our 0.1% atRA aqueous gel corresponds to a
tory hyperpigmentation at the sites of the wounds (Fig. twice higher concentration of atRA than 0.05% atRA gel
5A; before treatment). Seven days after she started the(0.05% Retin-A gel; Ortho Pharmaceutical Corp., Rari-
treatment, scaling was observed, and elimination of the tan, NJ), which is the strongest gel-base atRA ointment
hyperpigmentation was achieved at 6 weeks. She hadcommercially available. (Very recently, 0.1% Retin-A
transient mild erythema during the treatment. Corticoste- gel also became available for nonfacial use.) Because of
roid had been used along with HQ-LA ointment for 2 differences in the ointment base, much higher absor-
weeks (Fig. 5B; after treatment for 8 weeks). The clinical bance of atRA is assumed to be obtained with 0.1% atRA
evaluation was “excellent.” The RMV of the pigmen- aqueous gel than with 0.1% atRA hydrophilic ointment
tation on the forehead before and after treatment was or with 0.1% Retin-A cream [9,21]. However, since both
65.6 and 4.0, respectively. atRA and hydroquinone are pharmaceutically very un-
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stable, our ointments were prepared at least once awith the Mexameter, this small rebound of RMV could
month, stored in a dark and cool place (4°C), and never be detected after the cessation of atRA in some cases. In
used more than 1 month after the preparation. many cases, the RMV at the time of cessation of atRA
In the gel group, improvement of the hyperpigmenta- was negative, yet the final RMV in some of these was
tion was obtained in all cases with only 20.8 + 12.2 days elevated to 0-10. Although the final RMV remained
of treatment, much shorter than the 62.6 + 25.0 days in negative in some cases, the depigmentation was usually
the HO group. Furthermore, 31 of 39 cases (79%) were clinically undetectable, and no patients have complained
clinically evaluated as “excellent” or “good” in the gel ~ about it.
group, as opposed to only 9 of 22 (41%) cases in the HO  In order to r_ed_uc:_a undesira_ble side effects_ such as
group. There have been a number of reports on the clini- €fythema and irritation and with the expectation of a
cal effectiveness of single-use treatment with topical Synergistic depigmenting effect, topical application of
atRA for hyperpigmented lesions [6,11,19]. However, it Corticosteroid has been recommended and widely per-
usually took as many as 300 days to get satisfactory formed [4,10]. However, Pathak et al. [18] indicated that

results with a lower success rate than our protocol corticosteroids are not essential in depigmenting formu-
[6,11,19]. lations. Based on the results of our preliminary trials, the

beneficial effect of atRA is considerably reduced by cor-
ticosteroids, which is known to show adverse effects of
retinoids to keratinocytes and fibroblasts. Accordingly,
we believe that corticosteroids should not be used con-
comitantly with atRA. In our protocol, a corticosteroid
ointment was always used after discontinuation of atRA
as short as possible to reduce erythema. In conclusion,
the unique points of the present protocol are as follows:
(a) our protocol utilizes an aqueous gel base with a high
concentration of atRA, and (b) we never use corticoste-
roids concomitantly with atRA. Although our protocol is

a two-step precedure (bleaching and reducing erythema),
unlike Kligman'’s mixture, the above two points are criti-
cal to obtain strong bleaching effects in a short period of
treatment.

After a preliminary trial with a small number of cases,
Klingman et al. [10] reported that increasing the concen-
tration of tretinoin to 0.2% accentuated irritation without
a corresponding gain in effectiveness. In a recent study,
Griffiths et al. [7] also claimed that atRA at 0.1 and
0.025% produced similar clinical and histologic changes
in patients with photoaging, despite the significantly
greater incidence of irritation with the higher concentra-
tion. However, in our bleaching protocol combined with
hydroquinone and lactic acid, atRA aqueous gel led to
much better objective and clinical results and subjective
satisfaction than atRA hydrophilic ointment. The much
more effective delivery of atRA to the skin by the gel
base enabled a greater improvement and shorter treat
ment period than could be obtained by hydrophilic oint-
ment, although side effects such as erythema and irrita-
tion were seen more frequently in the gel group as had conclusion
been expected. This protocol may not be recommended

for people expecting merely cosmetic improvement. o pleaching protocol for various skin lesions with hy-
However, this protocol shows great promise as a medical perpigmentation is introduced. Two kinds of 0.1% atRA
therapy for various p|gmente_d skin lesions. Indeed, on.Iy ointments (aqueous gel and hydrophilic ointment) were
a few of more than 100 patients dropped out from this qyiginally prepared and either was topically applied with
therapy because of the side effects. 5% hydroquinone and 7% lactic acid. Much better clini-
The importance of the absorption of atRA was also ca| results and subjective satisfaction were obtained in a
suggested by the distinct reactions in different parts of significantly shorter period of treatment with 0.1% atRA
the body [19]. Although most of our cases had the skin aqueous gel than with 0.1% atRA hydrophilic ointment,
lesion on the face, the reaction to the treatment was despite the higher frequency of side effects. It is con-
found to be milder and slower on the trunk and extremi- cluded that a high concentration atRA aqueous gel has a
ties, especially on the lower extremities. Differences in potential as a standard bleaching therapy for various

the permeability and vascularity of the skin, associated kinds of skin lesions with hyperpigmentation.
with the absorption ability and wound healing, are sus-

pected to be the main reasons responsible for the differ-

ences in skin reaction [15]. Therefore, at present, we are References
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