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A randomized, controlled, split-face,
double-blind comparison of a

multimodality pigment-correcting
serum containing lotus sprout extract
versus hydroquinone for moderate to

severe facial hyperpigmentation,
including melasma, in a

diverse population
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Background: Hyperpigmentation results in uneven skin tone, with darker skin types disproportionately
affected.
Objective: Assess efficacy and safety of a novel, hydroquinone (HQ)-free, multimodal pigment-correcting
serum (Advanced Brightening Treatment [ABT ]) versus 4% HQ in moderate to severe hyperpigmentation,
including melasma.
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Methods: In this split-face study, ABT and 4% HQ were applied topically on randomly assigned facial sides
twice daily for 12 weeks. Hyperpigmentation, skin tone evenness, modified Melasma Area and Severity
Index (mMASI), Melasma Quality of Life Questionnaire (MelasQoL), self-assessment questionnaires, and
tolerability were assessed.
Results: Subjects (n = 113; melasma subgroup, n = 44) were Asian (22%), Black/African American (27%),
Hispanic (22%), and White/Caucasian (28%). ABT achieved comparable results to 4% HQ. ABT was well
tolerated and resulted in improvement versus baseline at all visits in mean overall hyperpigmentation
(�11.7% at week 12; P # .001), skin tone evenness (�8.8%, P # .005), and, in the melasma subgroup,
mMASI (�50.6%; P # .011) and MelasQoL scores (33.0 vs 46.6 for week 12 vs baseline, respectively;
P # .011), with similar results across racial subgroups. ABT was preferred over 4% HQ, with high
satisfaction rate ($89%).
Limitations: Quality of life improvements per treatment were not evaluated separately.
Conclusion: Efficacy and safety of ABT is comparable to 4% HQ in individuals with facial hyperpigmen-
tation, including melasma, across multiple racial/ethnic backgrounds. ( JAAD Int 2024;15:206-19.)

Key words: brightening; even and correct advanced brightening treatment; lotus sprout extract; melanosis;
pigmentation disorders; skin care.
CAPSULE SUMMARY

d Our hydroquinone-free, multimodal
pigment-correcting topical serum, was
effective and well tolerated in treating
facial hyperpigmentation, including
melasma, across diverse racial and ethnic
backgrounds and skin types.

d This cosmeceutical offers a possible
treatment option for chronic,
challenging-to-treat hyperpigmentation,
including melasma, in a broad range of
skin types.
INTRODUCTION
Hyperpigmentation is

characterized by uneven
skin tone and photoaged
appearance due to excess
melanin production.1,2

Facial hyperpigmentation
can be aesthetically and
psychologically distressing,
potentially impacting an in-
dividual’s quality of life.3-7

The condition is a frequent
reason for seeking dermato-
logical consultations, regard-
less of age, skin color, and
gender.1,8

Hyperpigmentation and un-

even skin tone are signs of skin aging that can be of
greater concern in individuals with skin of color.9,10

Melasma is an acquired hyperpigmentation dis-
order that manifests as irregular brown patches on
the skin.8,11,12 It affects up to 6 million people in the
United States,13 is more common in people 20 to
40 years of age, and has a prevalence rate of up to
50% in higher-risk populations, including individ-
uals with darker skin types.11,14 Melasma occurs
primarily on sun-exposed areas of the neck and
face14 and has been associated with genetic in-
fluences, UV radiation, pregnancy, and hormonal
therapies. Melasma is frequently challenging to treat
and often requires long-term therapy.15 Complete
clearance is rare, and relapse is high once treatment
is discontinued.11,15
Hyperpigmentation is ty-
pically treated using a combi-
nation approach involving
topical agents and in-office
cosmetic procedures, inclu-
ding chemical peels, laser/light
therapy, microneedling, and
microdermabrasion.8,11

Hydroquinone (HQ) 4% is the
prescription-strength main-
stay therapy for hyperpigmen-
tation,16,17 but has tolerability
and safety issues that may
limit its long-term use,14,17

including irritation, allergic
contact dermatitis, inflamma-
tion, xeroderma, stinging, and
ochronosis.17,18 HQ-free cosmeceutical topicals for
long-term control of hyperpigmentation, including
melasma, are needed that are more effective and
tolerable across a range of racial and ethnic
backgrounds, including those with darker skin
types.19,20

Advanced Brightening Treatment (ABT) is a
novel, HQ-free, multimodal pigment-correcting
serum designed to target cellular pathways that
contribute to hyperpigmentation. The multimodal
formulation of ABT features a proprietary complex
that includes lotus sprout extract, which disrupts
melanosome development and function and pro-
motes melanosome degradation; tranexamic
acid, which targets melanocyte activation; and
niacinamide, an antiinflammatory that impacts



Abbreviations used:

ABT: Advanced Brightening Treatment
FST: Fitzpatrick skin type
HQ: hydroquinone
MelasQoL: Melasma Quality of Life Questionnaire
mMASI: modified Melasma Area and Severity

Index
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melanocyte activation, melanin distribution, and
barrier function.21 The current study compares the
efficacy and tolerability of ABT and 4% HQ in a
diverse population with moderate to severe facial
hyperpigmentation, including a subgroup of subjects
with melasma.

METHODS
Study design

This split-face, double-blind, randomized, con-
trolled, 12-week clinical study was conducted from
July 21, 2021 to December 15, 2021. Healthy female
subjects (aged 30-65 years) with Fitzpatrick skin
types (FSTs) I to VI, with moderate to severe hyper-
pigmentation on both sides of the face (scores of 4-9
per modified Griffiths scale; 0 = none, 9 = severe),
and with #1 difference in scores between sides,
were enrolled. Enrollment of at least 25 subjects in
each of the following ethnic/racial groups was
required: Asian, Black/African American, Hispanic,
and White/Caucasian. Furthermore, at least 30
Fig 1. Study design comparing efficacy and tole
and 4% hydroquinone. ABT, Advanced Brightenin
hydroquinone; MSRS, Melasma Severity Rating Sca
to wash their face twice daily using the SkinMedic
Ultra Sheer Moisturizer (AM/PM) and SkinMedica E
only) to the entire face. bSelf-assessment question
subjects with epidermal facial melasma, a score $2
on the Melasma Severity Rating Scale, and FST III or
higher were required to enroll. Exclusion criteria
included a history of skin cancer within the past
5 years, current use of oral or topical prescription
medications for acne, and use of over-the-counter
retinol-containing antiwrinkle, skin-lightening, or
other topical or system products within the previous
4 weeks.

ABT (Even & Correct Advanced Brightening
Treatment; SkinMedica, Allergan Aesthetics, an
AbbVie Company) was applied topically on a
randomly assigned facial side and 4% HQ was
applied on the opposite facial side twice (AM/PM)
daily for 12 weeks. A basic skincare regimenwas also
applied (Facial Cleanser [AM/PM], Ultra Sheer
Moisturizer [AM/PM], Essential Defense Mineral
Shield Broad Spectrum SPF 35 Sunscreen [AM only];
SkinMedica, Allergan Aesthetics, an AbbVie
Company). Subjects were instructed to avoid
extended periods of sun exposure and to wear
protective clothing. Study visits occurred at baseline
and weeks 2, 4, 8, and 12 (Fig 1).

All subjects provided written informed consent
prior to study enrollment.

Assessments
Hyperpigmentation and skin tone

evenness. Investigator-assessed clinical grading of
hyperpigmentation and skin tone evenness was
rability of Advanced Brightening Treatment
g Treatment; FST, Fitzpatrick skin type; HQ,
le. aAll subjects were additionally instructed
a Facial Cleanser and apply the SkinMedica
ssential Defense Mineral Shield SPF 35 (AM
naires completed at weeks 2, 4, 8, and 12.



Table I. Subject disposition and baseline characteristics

Characteristic All subjects (N = 113) Melasma subgroup (n = 44)

Age, y
Mean (SD) 52.6 (8.0) 49.8 (7.7)
Median (minimum, maximum) 53.0 (31.0, 65.0) 51.0 (31.0, 63.0)

Sex, female, n (%) 113 (100) 44 (100)
Race and ethnic subgroup, n (%)
Asian 25 (22.1) 11 (25.0)
Black or African American 31 (27.4) 9 (20.5)
Hispanic 25 (22.1) 12 (27.3)
White or Caucasian 32 (28.3) 12 (27.3)

Fitzpatrick skin type, n (%)
I 1 (0.9) 0
II 11 (9.7) 0
III 48 (42.5) 26 (59.1)
IV 25 (22.1) 11 (25.0)
V 24 (21.2) 6 (13.6)
VI 4 (3.5) 1 (2.3)

Hyperpigmentation score at baseline, mean ABT side, 4.95
4% HQ side, 4.95

ABT side, 5.16,
4% HQ side, 5.17

mMASI grading at baseline, mean NA ABT side, 4.50,
4% HQ, 4.42

ABT, Advanced Brightening Treatment; HQ, hydroquinone; mMASI, modified Melasma Area and Severity Index.
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performed separately on each side of the face at each
study visit and scored on a modified Griffiths scale as
none (score of 0, best possible condition), mild (1-3),
moderate (4-6), and severe (7-9, worst possible
condition).

Modified Melasma Area and Severity
Index. Melasma severity was assessed using
the modified Melasma Area and Severity Index
(mMASI)22 for the melasma subgroup only at each
study visit, with left and right sides assessed separately.

Melasma Quality of Life Questionnaire. A
validated Melasma Quality of Life (MelasQoL)
Questionnaire was used to measure the emotional
and psychological impact of melasma in the mel-
asma subgroup at each study visit. Higher scores
indicate worse melasma-related health-related qual-
ity of life. MelasQoL is validated for full-face mel-
asma23; as such, each treatment side was not
evaluated separately.

Self-assessment questionnaires. Subjects
completed self-assessment questionnaires at weeks
2, 4, 8, and 12 on self-perceived efficacy, test product
attributes, overall improvement, overall satisfaction,
and face side (ie, test product) preference, all
evaluated separately on left and right sides of face.

Standardized photography and image
analysis. Subjects were photographed using
VISIA CR photo station (Canfield Imaging Systems)
with a Canon Mark II digital SLR camera (Canon
Incorporated) at each study visit.
Tolerability parameters. Tolerability evalua-
tions, including investigator-assessed objective irri-
tation parameters (erythema, edema, and dryness)
and subject-reported subjective irritation parameters
(burning, stinging, and itching), were performed at
each study visit on a 4-point scale, where 0 = none,
1 = mild, 2 = moderate, and 3 = severe.

Statistical methods
All statistical analyses were conducted on the

intent-to-treat population, defined as all subjects
who received treatment and participated in at least
1 postbaseline evaluation.

For efficacy parameters, change from baseline
was used to compare treatments, and a descriptive
statistical summary was developed (eg, mean, SD).
The testing hypothesis was that the change from
baseline is equal between the 2 treatments, using
Wilcoxon’s signed rank test for clinical grading of
efficacy parameters, mMASI, self-assessment ques-
tionnaires, and tolerability evaluations, and paired t
test for MelasQoL. All statistical tests were 2 sided
with significance set at a = 0.05 (unless otherwise
specified). Statistical analyses were performed using
SAS software version 9.4 (SAS Statistical Institute).

RESULTS
Subjects

A total of 113 female subjects, including 44 in the
melasma subgroup, were enrolled (Table I), with



Fig 3. Mean percent change from baseline in skin tone evenness in all subjects in the
Advanced Brightening Treatment and 4% hydroquinone treatment groups. All time points are
statistically significant vs baseline (P # .005). No significant differences between treatments.
ABT, Advanced Brightening Treatment; HQ, hydroquinone.

Fig 2. Mean percent change from baseline in overall hyperpigmentation in all subjects (lines)
and mean scores for modified Melasma Area and Severity Index in melasma subgroup (bars) in
the Advanced Brightening Treatment and 4% hydroquinone treatment groups. All time points
are statistically significant vs baseline (overall hyperpigmentation: P# .001; modified Melasma
Area and Severity Index: P # .011). No significant differences between treatments. Modified
Melasma Area and Severity Index score range = 0 to 12 for split-face (half-face). ABT, Advanced
Brightening Treatment; HQ, hydroquinone; mMASI, modified Melasma Area and Severity
Index.
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approximately equivalent representation of each
race and ethnic subgroup (Asian, Black/African
American, Hispanic, White/Caucasian). Nearly half
(46.9%) of subjects had FST IV to VI. The melasma
subgroup also had approximately equal racial/ethnic
representation, and included FST III to VI.



Fig 4. Mean percent change from baseline in overall hyperpigmentation in all subjects by race
and ethnic subgroups in the Advanced Brightening Treatment and 4% hydroquinone treatment
groups. ABT, Advanced Brightening Treatment; HQ, hydroquinone. *P # .043; yP # .031;
zP # .001 vs baseline. No statistical significance between treatments.
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Efficacy
Overall hyperpigmentation and skin tone

evenness in all subjects. For both ABT and 4%
HQ, statistically significant improvements versus
baseline were observed as early as week 2 for
overall hyperpigmentation (Fig 2) and skin tone
evenness (Fig 3), with continuing significant im-
provements at each follow-up visit through week
12 (P# .005). Efficacy of ABTwas equivalent to that
of 4% HQ, with no significant differences between
treatments.

Results were similar across all ethnicities, with
significant improvements versus baseline in overall
hyperpigmentation observed at week 2 for both ABT
and 4% HQ (week 4 for the Hispanic subgroup) and
continuing through week 12 (P # .043 across all



Fig 5. Mean percent improvement from baseline for modified Melasma Area and Severity
Index in melasma subgroup in the Advanced Brightening Treatment and 4% hydroquinone
treatment groups. No significant difference between treatments. All time points are statistically
significant vs baseline (P # .011). ABT, Advanced Brightening Treatment; HQ, hydroquinone;
mMASI, modified Melasma Area and Severity Index.

Fig 6. Mean scores for MelasmaQuality of Life Questionnaire at week 12 in themelasma subgroup
across both sides of the face combined (Advanced Brightening Treatment and 4% hydroquinone
treatment groups). No significant difference between treatments. *P # .011 vs baseline.
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ethnicities; Fig 4). Similarly, skin tone evenness was
significantly improved with ABT and 4% HQ starting
at week 2 in Black/African American subjects and at
week 4 in Asian, Hispanic, and White/Caucasian
subjects through week 12 (P # .031 across all
ethnicities). ABT achieved comparable results to
4% HQ across all ethnicities, with no significant
differences between treatments.

mMASI in melasma subgroup. Compared
with baseline, both ABT and 4% HQ significantly
improved melasma severity as measured using
mMASI at each time point from week 2 through
week 12 in the melasma subgroup (P # .011),
with no significant differences between treatments
(Figs 2 and 5).
MelasQoL in melasma subgroup. Subject
assessment of emotional and psychological effects
of melasma using the MelasQoL questionnaire was
significantly improved versus baseline in the mel-
asma subgroup at each time point throughout the
study (P # .011 at all time points; Fig 6).

Subject self-assessment questionnaire
Self-assessed overall improvement in skin condi-

tion was comparable between treatments across all
study visits, with 95% and 94% of subjects reporting
at least a z25% overall improvement in their skin
condition with ABT and 4% HQ, respectively, at
week 12 (Fig 7, A). Among all subjects, overall
satisfaction with results on each facial side was



Fig 7. A, Self-perceived overall improvementa at week 12 for all subjects. B, Product
preference for all subjects in the Advanced Brightening Treatment and 4% hydroquinone
treatment groups. C, Product preference for melasma subgroup 2. aSubjects who reported at
least a z25% overall improvement in their skin condition. ABT, Advanced Brightening
Treatment; HQ, hydroquinone.
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Fig 8. Subject self-assessment questionnaire for product efficacy parameters at week 12 in all
subjects in the Advanced Brightening Treatment and 4% hydroquinone treatment groups. ABT,
Advanced Brightening Treatment; HQ, hydroquinone.
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comparable between the 2 treatments across all
visits. More subjects, both in the overall group
(Fig 7, B) and the melasma subgroup (Fig 7, C ),
preferred ABT over 4% HQ across all visits from
week 2 through week 12. At week 12, self-reported
efficacy across a range of parameters was high and
comparable between ABT (range, 75%-84%) and 4%
HQ (range, 76%-86%; Fig 8).

Photographic evidence
Representative photographs of improvements

from baseline in the appearance of melasma and
overall hyperpigmentation are presented in
Figs 9 to 13.

Safety and tolerability. ABT and 4% HQ were
well tolerated in both the overall group (n = 113)
and the melasma subgroup (n = 44) at all follow-up
visits. Mean scores for all tolerability parameters
remained similar to baseline scores (below ‘‘mild’’)
at all study visits. No serious treatment-emergent
adverse events were reported and no pattern of
treatment-emergent adverse events was observed.
Treatment-related adverse events were reported by
3 subjects on the ABT-treated side (erythema, pain,
dryness, edema, itching, rash, and acne) and by 4
subjects on the 4% HQ-treated side (erythema,
dryness, itching, rash, burning, and acne). Two
subjects discontinued the study due to adverse
events (itching, erythema, pain, dryness, edema,
and rash) experienced on both treatment sides. At
the end of the study, treatment-related adverse
events had resolved in all subjects.
DISCUSSION
In this split-face study, the topical, HQ-free,

multimodal pigment-correcting serum ABT was
well tolerated and effective in reducing the
severity of overall hyperpigmentation and mel-
asma in a broad range of racial/ethnic subgroups
and skin types with a high rate of treatment
satisfaction.

ABT showed modest but significant improvement
from baseline in overall hyperpigmentation compa-
rable to 4% HQ (P \ .001) and similar subject
satisfaction to 4% HQ for both overall hyperpigmen-
tation and melasma. However, ABT was preferred
over 4% HQ in the overall population and in the
melasma subgroup, suggesting that, when all pa-
rameters are considered, subjects tended to favor
ABT treatment. ABT demonstrated efficacy earlier in
the treatment course in darker skin types versus LYT2
(Lytera 2.0 Pigment Correcting Serum; SkinMedica,
Allergan Aesthetics, an AbbVie Company), another
multimodal, HQ-free product.21 In subjects with
melasma and FST III to VI, ABT provided significant
improvements in the appearance of overall hyper-
pigmentation and mMASI scores as early as week 2,
whereas LYT2 has provided significant improve-
ments in MASI scores in subjects with pregnancy-
induced melasma and FST II to IV (n = 34) starting at
week 424 and at week 8 in 18 subjects with melasma
and FST III to VI.25

The current study design builds on past studies of
multimodal topical hyperpigmentation treatments
and includes several key strengths. The split-face,



Fig 9. Representative images of a 41-year-old White/Caucasian female with Fitzpatrick skin
type III and melasma at baseline and week 8 under (A) standard 2 lighting conditions; (B)
brown channel lighting conditions; and (C) red channel lighting conditions. Comparable
improvements in skin tone evenness are shown at week 8 in both the Advanced Brightening
Treatmentetreated side and the 4% hydroquinoneetreated side of the face. Arrows show
direction of improvement. ABT, Advanced Brightening Treatment; HQ, hydroquinone.
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Fig 10. Representative images of a 54-year-old Asian female with Fitzpatrick skin type III and
melasma at baseline and week 12 under standard 2 lighting conditions. Reductions in
hyperpigmentation and melasma severity are shown on the Advanced Brightening
Treatmentetreated side of the face. ABT, Advanced Brightening Treatment.

Fig 11. Representative images of a 60-year-old Black/African American female with Fitzpatrick
skin type IV and melasma at baseline and week 12 under standard 2 lighting conditions.
Improvements in melasma severity and skin tone evenness are shown on the Advanced
Brightening Treatmentetreated side of the face. ABT, Advanced Brightening Treatment.
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Fig 12. Standardized images of a 51-year-old Hispanic female with Fitzpatrick skin type III with
overall hyperpigmentation at baseline and week 12 under standard 2 lighting conditions.
Reduction in hyperpigmentation and greater skin tone evenness are shown on the Advanced
Brightening Treatmentetreated side of the face. ABT, Advanced Brightening Treatment.

Fig 13. Representative images of a 43-year-old Black/African American female with Fitzpatrick
skin type V and overall hyperpigmentation under standard 2 lighting conditions. Reductions in
hyperpigmentation and improved skin tone evenness are shown on the Advanced Brightening
Treatmentetreated side of the face. ABT, Advanced Brightening Treatment.
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double-blind, randomized, controlled design of this
study is similar to 2 past smaller studies comparing
the efficacy and tolerability of other multimodal
pigment-correcting serums versus 4% HQ.21,26

Because the multifactorial etiology of hyperpigmen-
tation can potentially confound study results, the
split-face design ensured that any factors that could
influence outcome (eg, sun exposure, lifestyle, hor-
monal changes) would apply to both treatments.1,2

In addition, because pigment biology differs be-
tween ethnicities and hyperpigmentation is often
more challenging to treat in skin of color, this study
imposed minimum enrollment targets for different
skin types to facilitate evaluation of ABT in an
ethnically diverse population so as to better assess
its suitability for treating hyperpigmentation in in-
dividuals with darker skin types.9 As a result, there
was near equal representation across race/ethnicity
categories (ie, Asian, Black/African American,
Hispanic, and White/Caucasian), and 47% of study
subjects had darker skin types (FST IV-VI). This study
also assessed a subgroup of patients with melasma
and FST III to VI, one of themost challenging-to-treat
forms of hyperpigmentation, especially in darker
skin types,1,27 which are often underrepresented in
cosmeceutical studies. Lastly, to fully assess the
effects of ABT, a comprehensive set of efficacy
endpoints was applied at all study visits, encompass-
ing clinical grading, validated severity measures,
instrumentation analysis, and quality of life assess-
ments. These outcomes were comparable to those in
the 2 similarly designed prior studies.21,26

Aging predisposes all individuals to hyperpigmen-
tation, but certain skin types are especially vulner-
able, including Asian, Black/African American, and
Hispanic populations.9,10 Pigmentary changes are
often the first signs of aging in skin of color, and the
risk of hyperpigmentation is increased in these
populations. Therefore, treating hyperpigmentation
should be considered as part of the antiaging or skin
rejuvenation strategy because of the vulnerable na-
ture of darker skin types to pigmentary changes.9,10 In
addition, the type and distribution of melanin in
darker skin types (FST IV-VI) make hyperpigmenta-
tion disorders, especially melasma, more refractory to
treatment.9,16

The negative impact of hyperpigmentation on
quality of life is also a particular concern in in-
dividuals with skin of color, in large part due to
predominance of pigmentary changes in this popu-
lation, compounded by increased difficulty in
achieving significant improvements in darker skin
types.16,20,28 In addition, cultural perceptions and
impact on socioeconomic status, productivity, and
perception by self and others further affect quality of
life in this population.6,7,20,29 As such, products like
ABT help to fill the treatment gap for hyperpigmen-
tation and melasma, especially in difficult-to-treat
darker skin types.15

Treatment strategies that employ combinations of
topical agents in conjunction with procedural ther-
apies for hyperpigmentation are an effective treat-
ment approach for skin of color.20,28,30-32 The
efficacy reported in this study for ABT in individuals
from a range of racial/ethnic backgrounds, and
including all FSTs, suggests that ABT might be
considered for use as part of combination treatment
for hyperpigmentation in all individuals regardless of
background and skin type.

A limitation of the current study was the inability
to assess improvement in quality of life with each
treatment, as MelasQoL is validated for the full face,
and this was a split-face study. There are also
limitations inherent to the split-face design; for
example, subjects may attempt off-protocol use of
the test products (ie, use of only 1 product, or both
products, on both sides of the face). However, to
verify usage compliance, the test materials of each
subject were visually inspected and weighed at each
visit.
CONCLUSION
This study demonstrates that ABT is effective,

safe, and preferred over 4% HQ in individuals with
moderate to severe facial hyperpigmentation,
including melasma, across multiple races and eth-
nicities and all FSTs (I-VI). These results suggest that
ABT is a suitable option for long-term treatment of
chronic, challenging-to-treat facial hyperpigmenta-
tion, including melasma.

The authors thank the participants, study sites, and
investigators who participated in this clinical trial, as well
as Cheryl H. Vaughan, PhD of SGS Inc for her support as
study sub-investigator. Dr Vaughan is an employee of SGS
Inc.
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