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and upper lips, and, less commonly, on the forearms.
Moreover, melasma is classified as epidermal, dermal, and
a combination of the epidermal and dermal types according
to the depth of melanin pigment in skin.

Recently the histopathologic features of melasma
investigated and considered that not only is melasma
a melanocytes disease, but also because of conditions
such as solar elastosis, altered basement membrane,
increased vascularization, and increased mast cell count,
it is classified as a photo-aging skin disorder.*

This chronic condition can be persistent and may cause
depression, low self-esteem, anxiety, and social phobia in
patients. The main risk factors are genetics, pregnancy, sun
exposure, contraceptives, and cosmetics.’

Recently a triple combination formula which contains
hydroquinone 4%, tretinoin 0.05%, and fluocinoloneaceto-
nide 0.01% (Tri-Luma Cream, Galderma, USA) has been
approved by the US FDA and considered as a gold stan-
dard for treatment of melasma.®

Hydroquinone (2-5%) is considered the primary and
most effective topical agent for blocking melanin produc-
tion through inhibition of tyrosinase enzyme in
melanocytes.® Hydroquinone shows low efficacy as mono-
therapy, and the disease usually recurs. Typically, 4-6
weeks are required for a visible response; however, com-
plete treatment of melasma may take up to 6 months.
Higher concentrations of hydroquinone might be more
effective but with a higher potential for irritation (itching,
burning, dermatitis). Therefore, in the combination for-
mula, 4% were used as an optimum concentration with
more effectiveness and less adverse reactions.’

Tretinoin, another component of the triple combination
cream, works by motivating epidermal and dermal turn-
over, which may cause rapid loss of cell pigment® In
addition, it inhibits tyrosinase enzyme, facilitates the pene-
tration of hydroquinone, and neutralizes the stratum cor-
neum thinning effects of the corticosteroid.’

Fluocinolone (a mid-potency class V steroid) can
reduce the possible irritation or inflammation caused by
tretinoin and hydroquinone, especially in sensitive skins.°

Numerous studies of treatment of melisma with triple
combination have included patients from North and Latin
America and Eastern Asia with dark skins."***? The aim
of this study was to assess the efficacy and safety of
a topical triple combination of hydroquinone, tretinoin,
and fluocinolone (Januluma® cream produced by Janus
Pharmaceutical Co, Tehran, Iran) in the treatment of mel-
asma in Middle Eastern patients.

Patients and methods

Sy e

This was a phase Il, before and after clinical trial, which
was conducted in the Center for Research & Training in
Skin Diseases & Leprosy, Tehran University of Medical
Sciences from June 2016 to September 2017.

The study was conducted according to the ethical prin-
ciples of the Declaration of Helsinki and in compliance
with the guidelines of Good Clinical Practice (GCP). The
study protocol was approved by the Ethics committee of
Islamic Azad University (medical branch) with the accep-
tance code: IR.IAU.REC.1395.13 in May 2016, and regis-
tered in the Iranian Registry of Clinical Trials (IRCT) with
the registration number of 2016121031288N2.

Pae 45
Women aged 18-50 years, skin type 111-1V and a clinical
diagnosis of mild-to-severe melasma (Melasma Global
Severity Score, MGSS, grade 1 and more) were enrolled,
after signing a written informed consent form. The sub-
jects also provided consent for publication of any pictures.
Pregnant women, patients using oral contraceptive pills or
immunosuppressive drugs, those with a history of hypertrophic
scars or keloids, or with a recent history of chronic systemic
disorders, patients who had contraindications for corticosteroid
treatment, or any history of any procedural or topical or oral
treatment for melasma within 3 months prior to the study were
excluded. Volunteers were also excluded if they were expected
to have any severe exposure to the sun during the study.

P.od ¢

The test product was Januluma® cream, produced by Janus
Pharmaceutical Co, Tehran, Iran, which contains hydro-
quinone 4%, tretinoin 0.05%, and fluocinoloneacetonide
0.01% in O/W basis.

*.€ 104
Partic?pant fulfilling inclusion and exclusion criteria were
instructed to wash their skin with mild cleansers and then
apply Januluma® on melasma lesions every night, 30 minutes
before bedtime, for 8 weeks. They were also instructed to
apply moisturizer and broad spectrum sunscreen with SPF 30
or more and a critical wavelength >375 nm regularly all day.

C faasesse oS

e Modified MASI scoring: Before intervention and 4 and
8 weeks later, the intensity and extension of melasma
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were assessed based on the Modified Melasma Area and
Severity Index (MMASI) scoring method.™

The mMASI score was calculated according to the
following equation:

mMASI total score = 03A<f)D(f) + O.3A(|m)D(|m>
+ 0~3A(rm)D(rm) + OlA((;)D(C)

where A is the area of involvement, D is the darkness
of melasma, f is the forehead region, Im is the left malar
region, rm is the right malar region, and c is the chin
region. The range of the total score is 0-24.

Area and darkness are scored as follows:

Area of involvement : 0 = absent, 1 < 10%,
2 =10-29%, 3 =30—49%,
4 =50-69%,5 = 70— 89%,
and6 = 90 — 100%.

Darkness : 0 = absent, 1 = slight,
2 = mild, 3 = marked,
and 4 = severe

Standardized photographs were taken using a digital
camera (Canon Power shot A495) at a fixed position and
distance from the participant, and the mMASI score was
measured by two independent dermatologists, and the
mean was used for assessments.

e Severity of pigmentation (E value) and skin light-
ness (L value): In order to evaluate pigmentation and
lightening of lesions, high-resolution frontal images
of the face were taken using the VisioFace Quick
system (Courage & Khazaka electronic GmbH,
Cologne, Germany) and analyzed using the
VisioFace CSI software before intervention, and 4
and 8 weeks after intervention.

¢ Biophysical parameters: Skin melanin index,
erythema, pH, sebum, hydration, and TEWL were
evaluated before intervention and 4 and 8 weeks
after treatment in standardized conditions (tempera-
ture and humidity controlled room 20+1°C and
30-40%, respectively and after an acclimatization
time of 20 minutes) according to in-house SOPs,
using a non-invasive multi-probe adapter system
MPA580 (Courage & Khazaka electronic GmbH,
Cologne, Germany) respective probes: Mexameter,

pH meter, Sebumeter, Corneometer, and TEWA
meter.

e Ultra-sonography: High-frequency ultrasound digi-
tal apparatus (DUB-USB skin scanner, tpm Co.
Luneburg, Germany) with probe 22 MHz was used
to measure the thickness and echo-density of the
epidermal and dermal layers.

S
v Sia aaog%ae VaS)
The participants’ satisfaction was measured by VAS (0=no
satisfaction and 10=highest satisfaction) in both follow-up
visits.

Saé y as® SSye 4

To evaluate the tolerability of the tested cream, the sub-
jects were asked to record any dryness, itching, stinging,
redness, desquamation, or ocular intolerance during the
treatment. In case of any severe adverse effects, the area
was photographed and, if the participant could not con-
tinue the study, the use of cream was stopped and the
measurements were done on the same or next day.

SaScCa aayss

Statistical analysis was performed using SPSS Software
version 20.0 (IBM, USA), and results were presented as
the meanzstandard deviation for quantitative variables.
Skin parameters at weeks 4 and 8 were compared with
baseline values using paired sample t-test, and the statis-
tical significance was set at P-values less than 0.05.

Results

Twenty-two female patients with mild-to-severe melasma
were enrolled, and the background characteristics and
demographics are shown in Table 1; 60% of patients had
experience of prior treatments for melasma with no satis-
factory clearance. Of these cases, 82% were on topical
depigmentation creams (cosmetic, pharmaceutical, or
compounding preparations).

Seventeen patients (mean age 39.20+4.16 years) com-
pleted the study and five discontinued the study in week 4.
Two decided to have a baby and three of them said the
treatment was not effective.

Figure 1 demonstrates the mean mMASI score, which
improved significantly during the study. It decreased from
3.61+0.81 at baseline to 2.81+1.41 at week 4 (P=0.001),
and to 2.45+0.81 at week 8 (P<0.001).
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Table | Bm®,ap€ qaa®a § g me1° (122)

Subject Number (percentage) of subjects

Pattern of melasma

©na 3(363%)
Maa. 6 (7 7y%)
Maa, 012 ayC€ 1 3 (363%)

Melasma intensity ("B SS )

m (63 6.%)
d
]
Mog .ae 6'3 728%)
2 0,
Se'e e 9 9%)
Age g2 a.%)
2 [+
0™d 0 6%
b0 8 (36 36%)
- 636.%
o> © 6%
LR 0 6%
Skin type
6(F 7%
v 6 £.7%8 %)

Family history
s 8 (3636%)
e 636 %

p (836%)

Hormonal disorder

yP yB- yOq°m Zq(8 8 %)
DaBes © %)
® 6 (F 2 %)
Duration of melasma ¢& a,s)
> 5(8 8%)
- 7(38%%)
Previous treatment
vs 3(59 (%)
e 9 D%

As Figure 2 shows, 4 and 8 weeks after applying
Januluma, skin lightening factor (L value) increased, and
this enhancement was significant in week 8 (P=0.01).

The average E Value, which reflects the skin pigmentation
severity, decreased significantly from baseline (5.34+2.32)
after 4 weeks (3.40+2.23), and 8 weeks (3.23£1.89) (P-
value=0.001).

The melanin index was monitored by Mexameter after
intervention at weeks 4 and 8. The average level of melanin
index reduced in both follow-up visits (Figure 3), and this
reduction was statistically significant at week 8 (P=0.001).
The reduction of skin pigmentation and melanin in one of the
patients 8 weeks after treatment with Januluma is shown in
Figure 4.

TEWL showed a significant increase 8 weeks after
treatment with Januluma, while there were no significant
changes in other skin biophysical parameters, including
hydration, erythema, sebum, and pH (Table 2).

High frequency ultrasonography evaluation of epidermis
and dermis thickness and echo-density did not show any
significant changes, except for a significant increase in echo
density of the dermis 8 weeks after treatment (Table 3 and
Figure 5).

The mean scores of subject satisfaction rate based on
VAS 4 and 8 weeks after treatment were 6.32+1.41 and
6.77+0.96, respectively.

Adverse events including erythema, scaling, and skin
dryness were reported in 8, 10, and 14 patients at week 4
and in 7, 8, and 11 patients at week 8, respectively. Most
events were mild in intensity and none was severe. The
frequency of adverse events reduced from week 4 to week
8. These adverse effects were drug-related and, after fin-
ishing the treatment, all side-effects disappeared. No
patients discontinued the treatment due to the side-effects.

Discussion

Melasma (also mentioned as chloasma or the pregnancy
mask) is a common and benign disorder of facial pigmen-
tation in darker skin prototypes living in areas of intense
ultraviolet (UV) radiation, but people of all ages, races,
and skin colors may be affected. Presently, melasma treat-
ment remains a challenge, and the search for safe and
effective therapy continues.”**

Despite various pharmaceutical and cosmeceutical
ingredients and procedures, combination treatment with
once daily application of a mixture of hydroquinone, tre-
tinoin, and fluocinolone acetonide is the only commercial
and effective treatment approved by the FDA.>*°

This triple combination has been studied widely in East
Asians, Mediterranean Africans, Latino, and Indians eth-
nics and, proven to be effective in reducing of pigmenta-
tion and improving the quality-of-life (QoL) in patients
with melasma, 01621

As there are no studies in Middle East patients, we
assessed a local combination formula (Januluma®) on 22
Iranian females with mild-to-severe treatment resistant
melasma for 8 weeks.

Triple therapy over 8 weeks reduced MASI scores
significantly (Figure 1). This reduction was observed as
early as 4 weeks after treatment, and is similar to the
previous reports.*?223 In all of these studies patients
used combination therapy for 8 weeks and showed
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3.61+0.81

35

mMASI

25

1.5

*

2.81+1.41

*

2.45+0.80

Baseline

Figure IS g1fiar £4€ ©n amfaimM,S .Om @® § oe y o0, e S,y

After 4 weeks

After 8 weeks

2.00 6.00
5.3442.30 Skin lightness Skin pigmentation
- 5.00
1.00
* ¥ F4.00 ¢
@ 3.40+2.20 B=
1o} 3.23+1.34 8
C c
= @
o 0.00 F3.00 £
= 2
£ * o
= c
(2 -0.31+3.37 i~
F2.00
-1.00
1.58+4.32 -1.02+2.71 L 1.00
-2.00 0.00
Baseline After 4 weeks After 8 weeks

Figure 2 ¢ mp°'err€ 1 veS Be 4 45,

significant reductions (P<0.001) from baseline in MASI at
weeks 4 and 8.

Melasma improvement was also accompanied with
a significant decrease in skin pigmentation (E value), as
shown in in Figure 2. On the other hand, we observed a non-
significant increase in skin lightness (L value) and a decrease
in melanin index 4 weeks after treatment. These changes
might become significant if we had a larger sample size.

This rapid decrease in melanin after 4 weeks is due to
hydroquinone, as a tyrosinase inhibitor,>* and also pene-
tration enhancement effect of tretinoin.?® Hydroquinone is

. ess('a@)aas PP 12 0a( 2l )yl e Sy

one of the key ingredients for bleaching, and its effect is
usually started after 2-3 weeks.?® Tretinoin can also
reduce melanin synthesis by inhibition of tyrosinase tran-
scription after 8 weeks of use,?” and this mechanism adds
to hydroquinone action.

Another interesting finding was the significant increase in
the echo-density of dermis (Table 3 and Figure 5). This
improvement during treatment is related to the effect of treti-
noin, which induces dermal proteins production. This is the
first study using high frequency ultrasonography for evalua-
tion of a triple combination formula, and confirmed previous
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300 1
251.86+68.21

236.25+81.11
250 -1

190.43+48.18
200 +

150 1

Melanin Index

100 A

50

Baseline After 4 weeks After 8 weeks

*statistically significant compared to the baseline

Figure3ASgwﬁawdeC§a% 25 Ak aan o x8 we Sae. eanf W
Ja L uma (P’OOS)

=
.

After 8 weeks

Before
Figure4Pae 1 €aey W jayumaCfama: (A)l® §ay (B)we 8
reports showing that tretinoin might improve the skin density

due to the remodeling effect on collagen and elastin fibers, as
well as deposition of glycosaminoglycans.®?® It also shows

redistributing effects on melanin content, which leads to
improvement of the hyperpigmentation.?®

Generally, fluorinated steroids (used in tested formula-
tion) are used to decrease the irritation potential of hydro-
quinone and tretinoin. They also have bleaching effects.*
The only concern with topical fluorinated corticosteroids is
the potential of skin atrophy. However, according to ultra-
sound results, topical application of Januluma®, not only did
not cause skin atrophy, but also lead to a relative increase in
dermal thickness and density, which is probably due to
tretinoin (Table 3). Our non-invasive ultrasonic result is
consistent with Bhawan et al's*’histological analysis in
2009. They evaluated the skin biopsies in patients treated
with a mixture of hydroquinone, tretinoin, and fluocinolone
acetonide, and no epidermal or dermal atrophy was seen.

After 8 weeks of treatment, TEWL increased signifi-
cantly, which might be due to the peeling effect of tretinoin.
Skin desquamation and xerosis are common side-effects of
tretinoin, which correlates with increased TEWL due to
damage to the skin barrier function.*®*

No significant changes were found in skin hydration,
erythema, sebum, and pH. This correlates with our obser-
vation that Januluma® was well tolerated. The majority of
adverse events were transient and mild, and none of the
patients discontinued treatment due to side-effects. The
most common related adverse events were skin irritation,
scaling, and discomfort, which were all expected from
active ingredients. %2

The fixed triple combination as the first-line treatment
for all melasma types was recommended by many acade-
mies of dermatologists, and other combinations (such as
hydroquinone+peeling ingredients, 20% azelaic acid+treti-
noin and kojic acid+hydroquinone+peeling ingredients) or
single agents were applied only for patients who could not
tolerate the adverse effects.?’

During treatment with the topical triple combination,
patients must be instructed to avoid sun exposure, apply
a broad-spectrum sunscreen with a sun-protection factor

Table 2 © nfay’agyayf a©1°° 1b0py*a panfe ta B G, ay8 W “af. fanf 1 W awuma

Skin variable Baseline 4 weeks after 8 weeks after P-value Baseline vs. | P-value Baseline vs.
treatment treatment 4 weeks 8 weeks

TEWL (g/h/m?) | 24.18 + 13.03 30.70 + 10.87 36.58 + 17.01 0.087 0.001

Hydration 75.19 £ 16.51 76.54 £+ 19.48 80.82 + 15.50 0.770 0.317

Erythema index | 385.87 £72.26 | 398.04 + 77.70 400.29 +67.20 0.292 0.352

Sebum (ug/cm?) | 22.42 + 28.88 15.76 +12.22 8.88 +5.45 0.197 0.051

pH 6.93 +0.66 6.75 £ 0.67 7.03 +£0.607 0.417 0.0687
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(SPF) of >30, reapply sunscreen every 2 hours, use moist-
urizers during the day, and wash their face with mild
cleansers.®® This skincare regime can help to reduce all
side-effects.

The recurring nature of melasma needs maintaining the
efficacy achieved after triple combination treatment. A study
conducted by Arellano et al*® demonstrated the twice-weekly
application of triple combination cream for 6 months was
more effective with a lower relapse in severe melasma, while
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