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ABSTRACT
Despite the availability of multiple treatments for melasma, the limited efficacy of
conventional therapies is a clinical management challenge. A novel sequential regimen
based on multi modal bio-innovative combination therapy was designed for the treatment
of patients with melasma.To assess the safety and efficacy of a sequential treatment
regimen to treat melasma in Indian patients.A non-randomized, single arm sequential phase
study was conducted in two phases for a duration of 12 weeks. The intensive phase lasted 4
weeks where patients applied topical treatment with hydroquinone (HQ) based formulation
followed by maintenance phase (8 weeks) with non HQ treatment. Mean change in
melasma severity index (MSI) score from baseline and melasma specific quality of life
(MELASQOL) scores were evaluated using established and validated scales and
questionnaires to measure the efficacy of treatment. The adverse events (AE) were noted at
the end of both the phases.A significant change in mean MSI score from baseline was
observed after 4 weeks (-11.67 ± 9.35, p=0.001) and 12 weeks (-17.65 ± 13.00, p=0.001) of
treatment. Significant improvement (- 08.56 ± 6.36, p=0.001) in melasma specific QoL was
reported after 4 weeks of first regimen usage which further improved and was maintained
after 8 weeks of second regimen application (-16.38 ± 12.29, p=0.00). The mean global AE
score was 1.94 at Week 4 and 0.00 at Week 12. Overall, 70% patients reported good to
excellent improvement at the end of the treatment.Treatment of melasma with sequential
regimen of Depiwhite is safe, effective and can be recommended for prolonged use.
Keywords: Hyperpigmentation; Melasma severity index (MSI), Quality of life (QoL), Sequential
regimen, Hydroquinone (HQ), Dermatology
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INTRODUCTION
Hyperpigmentation or melasma is the most
common
acquired
skin
disorder
characterized with light to dark brown
macules and patches mostly found on
neck and face. The condition is sometimes
localized, as in the case of postinflammatory hyperpigmentation (PIH), or
sometimes more diffuse (1, 2). The etiology
is not yet fully understood, but several
hypotheses have been suggested (3, 4). In
India, due to wide ethnic variations and
people existing with different skin types, the
dermatologists find it challenging to treat
(5, 6). The current treatments available for
melasma have limited efficacy, and fail to
control melanocyte hyperplasia and
melanosomes
production
rate.
Non
aggregated melanosmes are found in rich
quantity in melasma skin as compared to
the normal skin. These are not easily
digested in the epidermis and result in
induction
of
a
long-term
hyperpigmentation. The current therapies
have no added effect on peculiar
melasma pathology (3, 7, 8). The first gold
standard treatment approved by Food
and drug administration (FDA) for melasma
was Kligman and Willis regime; a triple
combination (TC) therapy consisting of
hydroquinone (HQ) at a concentration of
5% in combination with steroid (0.1%
dexamethasone) and tretinoin (0.05%)
regimen. Improvement with this treatment
is usually observed at 4 to 6 weeks, with a
plateau at 4 months (9). Currently this
regimen is not favored due to its serious
risks of steroid induced skin atrophy,

hypertrichosis, acneiform eruption and
development of topical steroid damage
face (TSDF). High concentration of HQ and
tretinoin increases skin irritation and
sensitivity. This regimen has not been found
suitable for Indian patients with fitzpatrick
type IV-VI skin.(10, 11) Later, various FDA
approved formulations were launched;
Pathak's (2% HQ and 0.05-0.1% tretinoin)
and
Westerhof's
formula
(4.7%
Nacetylcysteine,
2%
HQ
and
0.1%
triamcinolone acetonide) that usually
takes 4 to 8 weeks to show significant
improvement and maximum results. These
combinations are presently considered as
the first line therapies in melasma (12, 13).
However as per FDA, these combinations
should not be used for a longer duration
(>4-8 weeks) due to the risk of HQ inherent
AEs (ochronosis) (4). Further, once the
therapy is discontinued, there is a chance
of relapsing hyperpigmentation (14).
Other promising options include; chemical
peels, laser and light therapies for patients
who are refractory to other modalities but
these therapies are usually associated with
poor follow up care, have high risk of
relapse and other post treatment side
effects especially in darker skin types which
are more prone to PIH (3, 15, 16). To
overcome the various demerits of current
treatments, there is a need to develop a
bio-innovative multi modal approach to
achieve fast superficial and deep
sustained depigmentation therapy. We
studied a new sequential regimen using
HQ based steroid and tretinoin free

2017 November Edition |www.jbino.com | Innovative Association

J.Bio.Innov6 (6), pp: 896-907, 2017 |ISSN 2277-8330 (Electronic)

regimen in intensive phase and non HQ
based formulation in the maintenance
phase. Both regimens used in the
sequential phases are already available in
market under tradenames; Depiwhite
cream
and
Depiwhite
advanced
(manufactured by Wockhardt Ltd. India),
respectively.
Depiwhite
cream
is
composed of HQ (2%), kojic acid (2%),
vitamin C (0.5%), antipollon (1%) and vitis
vinifera oil.
Depiwhite Advanced comprises of kojic
acid (2%/), vitamin C (2%), plant extract
(Arbutin,
Luteolin,
Parsley;
2%),
antipollon(1.5%), phosphatase activators
[Mg2+,
Mn2+;1%],
vitamin
PP
(Niacinmide;1%) and esterified lactic acid
(8%).
This sequential regimen is designed so as to
offer a prolonged remission and at the
same time, is safe even on repeated
use.The present study was conducted to
evaluate the safety and efficacy of
sequential regimen of Depiwhite in patients
with melasma.
Methodology
Study Type and Duration:
It was a non-randomized, single center,
single arm, interventional, sequential phase
study. The study was conducted at
Skinovate skin center Pune, India.The study
protocol (2016/10/2002) was approved by
Skinovate Laser and Cosmetic Surgery
Center LLP, Pune, India. The study
conformed to the guidelines of the
Declaration of Helsinki. All the participants
received Depiwhite sequential topical
regimen treatment for a period of 12
weeks. The study was divided into two
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phases; intensive phase (4 weeks) wherein
Depiwhite cream was prescribed once
daily at bed time followed by the
maintenance phase (8 weeks) in which
Depiwhite advanced was prescribed for
twice(morning and at bed time) daily use.
All the patients were instructed to avoid
sun or heat exposure and rubbing or
scratching of the treated areas. Also, they
were instructed to use a daily broad
spectrum sunscreen and to avoid any
other skin treatments while undergoing
study.
Participants’ enrollment
A total of 50 (76% women) patients in the
age group of 23-55(37.24± 9.55) years were
enrolled. All the patients were informed
about the study procedures, risks, beneﬁts,
potential
complications,
and
the
consequential AEs. The participants who
opted to take part were included in the
study after signing an informed consent
form. All the patients were examined for
their
demography
characteristics
including; age, gender, skin type and
pattern of melasma.
Measurement of Outcomes: The primary
outcome variable of the study was Mean
change in MSI score from baseline. The
secondary outcome variables included
safety of the sequential therapy and effect
on melasma specific QoL
Efficacy Outcomes:
Progress Assessment by Melasma Severity
Index (MSI) Score: Mean change in MSI
score was evaluated from baseline (Week
0, at the start of treatment), Week 4 (at the
end of Depiwhite cream treatment) and
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Week 12, (at the end of Depiwhite
Advanced cream treatment) using latest
MSI scoring scale devised by Majid I. et
al(17) (Appendix 1).
Change in Mean Melasma Quality of Life
(QoL) Score: The QoL scores were assessed
using standard 10 item Melasma Specific
Quality
of
Life
Scale(MELASQOL)
questionnaire devised by Balkrishnan and
colleagues in 2003(18). It is a universally
accepted and validated tool that uses a
Likert scale of 1 to 7 in which 1 signifies “not
bothered at all” and 7 signifies “bothered
all the time” due to the skin condition.
MELASQOL scores range from 7 to 70, a
higher score signifying worse QoL (18, 19).
The questions were designed on the basis
of patients’ improvement in skin conditions
throughout the treatment. The scores were
evaluated from the start of the treatment
(Week 0), at Week 4 and at the end of the
treatment (Week 12). Wilcoxon sign rank
test was applied to calculate the
significant difference for mean difference
of scores from baseline to Week 4 and from
baseline to Week 8.
Safety Outcomes:
Change in Mean Total Adverse Events (AE)
score: The AEs; dryness (a), erythema ( b)
and skin irritation(c) were evaluated on
Week 4 and Week 12. Significant changes
in mean scores were calculated using
Wilcoxon sign rank test and Mann Whitney
U test.
Change in Mean Global Adverse Events
(AE) score: The total mean global AE
scores (a+b+c) were evaluated at Week 4
and Week 12. Significant changes in mean
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scores were calculated using Wilcoxon sign
rank test and Mann Whitney U test.
Results
Efficacy Outcomes:
Melasma Severity
Index (MSI) Score:
The study reported baseline mean score of
MSI 30.42. A fall of 38.4% (4 weeks) and 58%
(12 weeks) was observed in MSI score from
baseline. A significant reduction in mean
MSI score (-11.67 ± 9.35, p=0.001) was
observed after 4 weeks and 12 weeks (17.65 ± 13.00, p=0.001) of treatment from
baseline (Figure 1).
Change in Mean Melasma Quality
of Life (QoL) Score:
The
study
reported
a
significant
improvement in QoL of patients using
sequential regimen. The mean QoL score
at baseline was 51.32 that reduced to
16.7% at the end of Week 4. At Week 12,
after treatment with Depiwhite advanced,
the mean melasma QoL score showed a
significant reduction of 32 % from baseline.
A significant improvement(- 08.56 ± 6.36,
p=0.001) in melasma specific QoL was
seen after 4 weeks of treatment which
was further improved and maintained after
8 weeks of treatment. (-16.38 ± 12.29,
p=0.001) (Figure 2)
Safety Outcomes: (Table1)
Change in Mean Total Adverse Events (AE)
score:
At the end of Week 4, 68.0%, 10% and 64%
of the patients had mild to moderate skin
dryness,
erythema
and
irritation,
respectively. The study reported that the
mean total AE score for dryness, erythema,
and irritation was 0.84, 0.10 and 1.02,
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respectively at Week 4. The patients
showed 100% improvement, i.e., mean
total AE score was 0 at the end of the
study (Week 12), as none of the patient
reported an AE. Both the treatments were
well tolerated; even initial minor dryness
and irritation were further minimized after
the use of second formulation in
maintenance phase. .
Change in Mean Global Adverse Events
(AE) score
The study reported that the mean global
AE score was 1.96 at Week 4 and 0.00 at
Week 12. The results showed a significant
faster response in initial phase and further
incremental improvement in second
phase..
Clinical Evaluation
As per the investigators’ rating scales,
good to excellent efficacy of the
treatment was observed in 70.0% of the
patients (Figure 3)
Discussion
Melasma is a refractory and recurrent skin
pigmentation disorder which greatly
influences the QoL of the affected
individuals
impacting
their
physical
appearance as well as emotional state
(20-23). Despite numerous advances in
understanding
the
management
of
melasma, the clinical management is still
frustrating as many modalities turned out to
be ineffective (4).Various clinical studies
conducted in the past using monotherapy
and the combination therapies reported
beneficial results, but, had limitations of
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relapsing and recurrence of the condition
(10, 24, 25).
In the present study, the HQ and Non-HQ
formulations were used sequentially in
patients with melasma. This sequential
regimen has proven to be a pro-active
treatment approach that has accurate
blend of therapeutic active ingredients
and natural extracts to provide visible and
sustained depigmentation effects with
good
tolerance.
The
therapeutic
ingredients; kojic acid; potential inhibitor of
NF Kappa B activation induces antimelanogenic effect, vitamin C and plant
extracts reduce rate of melanin synthesis
and vitamin PP blocks the process of
melanin transfer, antipollon, a unique
bio=innovative
patented
substance
adsorbs and discharges excess surface
melanin, which is useful in inducing a fast
and visible whitening effect. Acid
phosphatase activators (Mg2+ and Mn2+),
another
bio-innovative
component,
increase
the
rate
of
melanin
biodegradation in keratinocytes, these
activators block the oxidative pathways
and limit tyrosinase activity, thereby
reducing melanin synthesis (26). Currently,
most of the available therapies fail to
target melanin degradation which is also
one of the etiopathological mechanism in
melasma (10, 27). The formulation used in
maintenance phase specifically targets
the acid phosphatase enzyme that
regulates the melanin biodegradation and
other skin repairing mechanisms which play
a vital role in melanin synthesis, transfer,
degradation, adsorption and exfoliation
(26).
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The synergistic effect of both the
formulations
has
shown
significant
improvement in patients. Instant effect on
skin depigmentation was reported within
the first four weeks of treatment
application with HQ based formulation,
which was further maintained by non HQ
and steroid free combination formulation
in follow up study of eight weeks. Skin
lightning at all the areas increased
gradually over the treatment period and
became most significant at the end of
study period. The advantage of switching
on to alternative treatment after the
prolonged use of HQ treatment is that it
overcomes the ochronosis and also
resolves
the
poor patient
therapy
adherence. Hence, its therapeutic effects
are more persistent and faster, also it is free
from corticosteroids and tretionin and thus
has lesser AEs and can be recommended
for prolonged use (2-6 months).
To evaluate the clinical effectiveness of
any melasma treatment in terms of severity
and extent, dermatologists assess MSI or,
MELASQOL value which has correlation
with this scale, demonstrating that, for
patients, the impact of the disease is
typified by criteria other than its clinical
severity as assessed by the physician.(12).
We have also studied MSI and QOL scores,
MSI score was calculated by multiplying
the area of involvement with the square
of pigmentation score to give the latter
variable its due importance in assessing
disease severity. Secondly, the assessment
was performed separately on the “nose” to
consider the
non-uniform nature of
pigmentation in some cases of melasma
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(17). The MSI score was decreased
significantly (58%, p=0.001) by the end of
12 weeks compared to baseline.
We obtained QoL scores based on
MELASQOL questionnaire, developed and
validated
by
Balkrishnan
in
2003.
MELASQOL scale helps the physicians to
understand the patient response toward
treatment in both the psychological and
the emotional manner. This is the most
acceptable instrument to be applied for all
the ethnic populations and has a high
internal consistency, validity and a good
discriminatory
power,
and
is
also
suggested to be used for other dermatoses
(18). This scale has been used in other
studies (12, 19, 28).
Using MELASQOL
questionnaire, at the start of treatment,
86% of patients “bothered” for their skin
appearance,
had
frustration
and
embarrassment
regarding
their
skin
condition; however, by Week 12, only 51%
patients were "bothered" (a significant
reduction from baseline). At the start of the
treatment, the patients were asked few
behavioral questions for their interaction
with other people and emotional well
being , it was found that 82% patients were
not interactive with other people and 84%
felt depressed and had feeling of
unattractiveness
due
to
their
skin
discoloration. At the end of the treatment,
the number of such patients decreased to
49% and 51%, respectively. Further, at
Week 12, 98% of patients in our study were
ranked in the “not bothered" category for
overall treatment effectiveness and QoL
improvement. At the end of treatment,
there were no cases showing symptoms of
dryness, erythema or skin irritation.
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Till date, there are limited studies
conducted
on
sequential
regimen
treatments. Multiphase treatment protocols
are followed in cosmetic procedures like
chemical peeling and laser treatments,
where patients need to undergo many
painful periodic treatment sessions(3).
Recently, a study by Goldman and his
colleagues showed improved results with
TC cream
formulation when used
sequentially with intense pulsed light (IPL)
treatments for a period of 10 weeks, the
results were effective, however the study
reported a serious AE, i.e.,allergic reaction
to intravenous pyelography dye (29).We
are the first group to conduct a sequential
phase study using unique combination
therapies where patients received safe
and painless treatment with promising
results.
Our study suggests that this sequential
regimen is a novel approach to treat
melasma, where the treatment was well
tolerated, with minor AEs, which were
expected through the action of the
medication. However the study has few
limitations; it was performed in a single
ethnic population with a limited number of
patients and skin phototypes. The results
need to be applied to different racial
groups and larger population groups with
representation
from
multiple
skin
phototypes. Further, longer duration studies
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must be conducted to fill up the
shortcomings of the present study
considering the loss to follow-up cases and
a short follow-up period.
Conclusion
Sequential regimen of Depiwhite cream
and Depiwhite advanced is a highly
efficacious and safe treatment. It ensures
long term compliance and convenience in
treating melasma.
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Appendix 1: Progress Assessment Scale- MSI

Melasma Severity Index (MSI) score
Assessment Parameter
Area of
RF
involvement
LF
Nose
Pigmentation
RF
LF
Nose
MSI Score

Score
0
1
2
3
4

Baseline

Week 4

Week 12

Severity Scoring For Pigmentation and Area of Involvement
Pigmentation
Area of involvement
No visible pigmentation
---Barely visible pigmentation
≤ 10% area involved
Mild pigmentation
11-30%
Moderate pigmentation
31-60%
Severe pigmentation
>60%

MSI is calculated by multiplying the area of involvement with the square of pigmentation as given in formula:

MSI=0.4 (a × p2) l + 0.4 (a × p2) r + 0.2 (a × p2) n
Where “a” stands for “area of involvement,” “p” for “severity of pigmentation,” “l” for left face, “r”
for right face, and “n” for nose

Figure 1: Changes in Melasma Severity Index (MSI) Scores

Mean diff (Baseline Week 4): *-11.67 ± 9.35, Mean diff (Baseline Week 12): *-17.65± 13.00
* Significant p value= 0.001
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Figure 2: Change in Mean Melasma Quality of Life (QoL) Scores

Mean diff (Baseline Week 4): *-08.56 ± 6.36, Mean diff (Baseline Week 12): *-16.38 ± 12.29
* Significant p value= 0.001

Figure 3: Profile of Global Investigator's Rating among Study cases

Investigator’s Rating Scales: 1=Excellent; 2= Good; 3=Average
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Table 1:Safety Outcomes: Changes in Mean Total AE and Mean Global AE scores
Duration
(Weeks)

Number of
Patients

50

Mean
Dryness
Score (a)
(Mean  SD)
0.84± 0.68

Mean
Erythema
Score (b)
(Mean  SD)
0.10 ± 0.30

Mean
Irritation
Score (c)
(Mean  SD)
1.02± 0.87

Mean Global
AE score
(a+b+c)
Mean  SD)
1.96 ± 1.53

Week 4
Week 12

50

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00
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