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Treatment of  melasma, a hyperpigmentat ion 
disorder,  remains a chal lenge. The pr imary
objective of two 8-week, multicenter, random-
ized, investigator-blind studies was to compare
the eff icacy and safety of  a hydrophi l ic 
cream formulation containing tretinoin 0.05%,
hydroquinone 4.0%, and fluocinolone acetonide
0.01% (RA�HQ�FA) with the dual-combination
agents tretinoin plus hydroquinone (RA�HQ),
tretinoin plus fluocinolone acetonide (RA�FA),

and hydroquinone plus fluocinolone acetonide
(HQ�FA). All agents had the same drug concen-
tration and vehicle. A total of 641 adult patients,
predominantly female, with moderate to severe
melasma and Fitzpatrick skin types I through IV,
were randomized to the var ious t reatment
groups.  Due to the s imi lar i ty  of  the study
designs,  the resul ts  of  the 2 studies were 
combined and are reported here. The primary 
eff icacy analysis involved the propor t ion of
intent-to-treat patients in each treatment group
whose condit ion had completely cleared by
week 8. The results of the combined clinical 
tr ials demonstrated that signif icantly more of the
patients treated with RA�HQ�FA (26.1%) exper-
ienced complete clearing compared with the
other treatment groups (4.6%) at the end of
week 8 (P�.0001). In addition, at week 8, a 
75% reduction in melasma/pigmentat ion was
observed in more than 70% of patients treated
with RA�HQ�FA compared with 30% in patients
treated with the dual-combination agents. The
most common adverse reactions seen with all
treatment groups were erythema, skin peeling,
burning, and/or stinging sensation. The majority
of treatment-related adverse events were of 
mild severity.
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Cutaneous melasma is a relatively common
dermatologic disease, occurring most com-
monly in Asian and Hispanic women of

childbearing years.1-5 Exposure to solar UV radia-
tion is the most important environmental factor in
the pathogenesis of melasma.2,3

Therapy for melasma remains a challenge.
Pharmacologic treatments are the mainstay.2,6,7
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Hydroquinone, azelaic acid, tretinoin, and topical
corticosteroids have been used as monotherapy7-11

or in various combinations.12-15 Kligman and Willis15

found that monotherapy with hydroquinone,
tretinoin, or the topical corticosteroid dexametha-
sone did not produce substantial hypopigmentation
within a 3-month treatment period. However, they
did observe satisfactory results with a combination
of tretinoin 0.1%, hydroquinone 5.0%, and dexa-
methasone 0.1% in a hydrophilic ointment.15

Furthermore, Kligman and Willis,15 as well as other
researchers, have noted efficacy and safety benefits
with use of hydroquinone, tretinoin, and various
topical corticosteroids. In experimental and clini-
cal studies, the use of tretinoin and other retinoids
has been found to abrogate the epidermal atrophy
that can occur with topical corticosteroids.16,17

This could be due to the ability of tretinoin and
other retinoids to induce hyperplasia of epidermal
cells and to induce dermal collagen synthesis.16,17

The objective of the 2 well-controlled trials fea-
tured in this article was to compare the efficacy and
safety of the combination of hydroquinone,
tretinoin, and the fluorinated topical corticoste-
roid fluocinolone acetonide, in a hydrophilic
cream formulation, with 3 dual-combination prod-
ucts in the clearing of melasma.

Methods
Study Design—The 2 pivotal trials used similar mul-
ticenter, randomized, investigator-blind, active-
control, parallel-group protocols. Thirteen centers
were involved in these trials. Both studies compared
a triple-combination hydrophilic cream vehicle
containing tretinoin 0.05%, hydroquinone 4.0%,
and fluocinolone acetonide 0.01% (RA�HQ�FA)
with the dual-combination products tretinoin plus
hydroquinone (RA�HQ), tretinoin plus fluocin-
olone acetonide (RA�FA), and hydroquinone 
plus fluocinolone acetonide (HQ�FA). All prod-
ucts involved the same drug concentrations and
vehicle. All formulations were used once daily at
night. A total of 641 adult patients were random-
ized to the various treatment groups. Objective
evaluation of melasma severity at baseline and at
various points after treatment involved investi-
gator assessment of global improvement from base-
line using an 8-point scale (0�completely clear 
to 7�worse) at each follow-up visit. A baseline
photograph was used for comparison.

Patient Population—Patients enrolled in the
study were predominantly white women (aged 21 to
75 years) with Fitzpatrick skin types I through IV.
For enrollment into the study, all patients had to
demonstrate a stable hyperpigmentation on the face

for at least 3 months’ duration, macular lesions that
were neither depressed nor atrophic, and melasma
severity scores of at least 2 (ie, hyperpigmentation
that was at least moderately darker than the sur-
rounding normal skin). There were no significant
differences in demographic parameters or skin pho-
totypes among patients in each of the 4 treatment
groups. The degree of hyperpigmentation in all
patients was moderate to severe.

Efficacy and Safety Analysis—The primary efficacy
end point involved the investigators’ assessment of
the proportion of intent-to-treat patients in each
treatment group who achieved complete clearing at
week 8. The secondary end point (secondary success)
involved the proportion of intent-to-treat patients in
each treatment group who achieved complete clear-
ing (score�0) or near-complete clearing (ie, mild
residual hyperpigmentation, score�1) by week 8
(Table 1).

All patients randomized to the various treatment
groups were analyzed for adverse events. Statistical
analysis involved the Cochran-Mantel-Haenszel test,
stratified by center.

Results
Efficacy—Significantly more of the patients treated
with RA�HQ�FA (26.1%) experienced complete
clearing compared with each of the dual-therapy
groups at week 8 (9.5% for RA�HQ, 1.9% for
RA�FA, and 2.5% for HQ�FA, P�.001). When

Table 1.

Melasma Severity Rating Scale 
Used in Primary and Secondary 
Efficacy Analysis

Score Hyperpigmentation Status

0 Cleared: color of melasma lesions
approximately equivalent to 
surrounding normal skin or with 
minimal residual hyperpigmentation

1 Mild: color slightly darker than the 
surrounding normal skin

2 Moderate: color moderately darker 
than the surrounding normal skin

3 Severe: color markedly darker than 
the surrounding normal skin
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Figure 1. Percentage of patients who experienced complete clearing on or before day 56: intent-to-treat popula-
tion comparing a hydrophilic cream formulation containing tretinoin 0.05%, hydroquinone 4.0%, and fluocinolone
acetonide 0.01% (RA�HQ�FA) with the dual-combination agents tretinoin plus hydroquinone (RA�HQ), tretinoin
plus fluocinolone acetonide (RA�FA), and hydroquinone plus fluocinolone acetonide (HQ�FA). Asterisk indicates
P�.001 vs dual-therapy combinations.

Figure 2. Percentage of patients who experienced complete or near-complete clearing at day 56: intent-to-treat
population comparing a hydrophilic cream formulation containing tretinoin 0.05%, hydroquinone 4.0%, and fluo-
cinolone acetonide 0.01% (RA�HQ�FA) with the dual-combination agents tretinoin plus hydroquinone (RA�HQ),
tretinoin plus fluocinolone acetonide (RA�FA), and hydroquinone plus fluocinolone acetonide (HQ�FA). Asterisk
indicates P�.001 vs dual-therapy combinations.
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the primary end point was assessed at any time
point up to and including week 8, a slightly higher
percentage of patients experienced complete 
clearing (28.6% for RA�HQ�FA vs 10.1% for
RA�HQ, 1.9% for RA�FA, and 3.1% for
HQ�FA, P�.001)(Figure 1). Significantly more of
the patients treated with RA�HQ�FA (77%)
experienced complete/near-complete clearing com-
pared with each of the dual-therapy groups (42.2%
for HQ�FA, 27.3% for RA�FA, and 46.8% for
RA�HQ, P�.001)(Figure 2). Figures 3 and 4 show
representative study patients at baseline and after
treatment with the triple-combination therapy.

Safety—Adverse events from the pivotal trials
of patients treated with the triple combination are
summarized in Table 2. Application site erythema,
desquamation, burning, dryness, and pruritus were
the most frequently occurring adverse events in the
RA�HQ�FA treatment group. Only 16 of these
adverse events were considered by the investigators
to be probably or possibly related to study drugs.
No clinically important changes in laboratory
parameters were noted.

Conclusion
Melasma appears to be associated with a number of
pathophysiologic factors that change the normal
course of pigmentation. These factors include an
increased proliferation of melanocytes and an aug-
mented production and facilitated transfer of
melanosomes to the basal and suprabasal keratino-

cyte cells.3,18 The 3 pharmacologic agents assessed
in this trial all appear to address various facets of
this pathophysiology.3,15,19-22 The results of this
study suggest that these 3 agents used together 
may be more effective in addressing the pathophys-
iologic process of melasma than any of the dual-
combination agents.

Concern has been raised by researchers about
the use of some of these agents or their concentra-
tions. Some researchers have stressed caution in
the use of hydroquinone concentrations of 4.0% 
or higher because of the risk of exogenous ochrono-
sis,7 a chronic disfiguring condition characterized
by reticulated, ripplelike pigmentation of the face.1

Although the duration of the present study was
limited, no instances of ochronosis were observed
with any of the treatment regimens containing
hydroquinone 4.0%.

Some researchers have discouraged the use of
topical corticosteroids as a treatment for melasma
because of the risk of skin atrophy and telangiecta-
sia.7 Kligman et al16 suggested that subduing the
mineralocorticoid effects of glucocorticoids to avoid
skin atrophy can be achieved by combining a corti-
costeroid with a retinoid, such as tretinoin, which
abrogates the steroid-induced atrophy. In the pres-
ent study, only one patient in a dual-therapy group
(HQ�FA) developed skin atrophy. The investiga-
tors hypothesize that the concomitant use of a
retinoid with the steroid may have prevented the
development of skin atrophy. Furthermore, the 
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Figure 3. African American/Caucasian woman with Fitzpatrick skin type IV and moderate to severe melasma before
(A) and after (B) treatment with RA�HQ�FA.
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Figure not available online Figure not available online



VOLUME 72, JULY 2003 71

topical corticosteroid used in this study, fluocinolone
acetonide, is a relatively low-potency (class VI)
fluorinated corticosteroid. Most instances of telangi-
ectasia were mild and occurred in patients who had
this condition before enrolling in the trial.

Overall, the triple-combination product was well
tolerated. The most common adverse reactions—
erythema, desquamation, burning, dryness, and 

pruritus—constitute predictable irritation reactions
associated with tretinoin and hydroquinone.
Though this study involved use of RA�HQ�FA
therapy for 8 weeks, a 12-month, open-label exten-
sion trial demonstrated safety and tolerability with
long-term use.

In summary, RA�HQ�FA is a formulation
using 3 well-established agents for the safe treat-

Therapeutics for the Clinician

Table 2.

Summary of Treatment-Related Adverse Events at Week 8

Treatment

No. Patients With RA�HQ�FA RA�HQ RA�FA HQ�FA
Adverse Event (%) (N�161) (N�158) (N�161) (N�161)

Erythema 66 (41) 69 (44) 26 (16) 41 (25)

Desquamation 61 (38) 97 (61) 40 (25) 6 (4)

Burning 29 (18) 36 (23) 33 (20) 5 (3)

Dryness 29 (18) 21 (13) 23 (14) 5 (3)

Pruritus 18 (11) 34 (22) 12 (7) 5 (3)

Atrophy 0 0 0 1 (.6)

Total 102 (63) 126 (80) 104 (65) 55 (34)

Figure 4. Hispanic woman with Fitzpatrick skin type III and severe melasma before (A) and after (B) treatment with
RA�HQ�FA.

A B

Figure not available online Figure not available online
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ment of melasma. When results of the 2 major clin-
ical trials were combined, this formulation was sig-
nificantly more effective in achieving total clearing
of melasma than any of the dual-combination prod-
ucts tested. Additionally, this triple formulation
demonstrates favorable safety and tolerability. 
Due to its ability to address various pathophysio-
logic factors operative in melasma, as well as to 
the superior clinical results observed here, triple-
combination therapy represents a significant advance
in the management of melasma. Avoidance of sun
exposure and/or the use of sun block also are neces-
sary for the optimal management of this disorder.
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