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H
yperpigmentation is a common dermatologic
complaint, particularly  in patients with skin
of color. Treating hyperpigmentation can be a
complex process and, due to high recurrence
rates, is often frustrating. Various topical

agents available to treat hyperpigmentation can interfere with
the pigmentation process on different levels. Tyrosinase
inhibitors, melanosome-transfer inhibitors, and melanocyte-
cytotoxic agents are some of the most commonly used agents
to treat hyperpigmentation. Other adjunctive therapies,
including sunscreens, chemical peels, microdermabrasion,
and lasers offer patients a comprehensive approach to treating
hyperpigmentation.

When approaching facial hyperpigmentation it is helpful
to divide patients into two groups. Localized hyperpigmenta-
tion is characterized by well-demarcated brown patches on
the face. This type of dyschromia is typically seen with acne,
melasma, and solar lentigos. It is essential that the physician
identify any underlying condition contributing to hyperpig-
mentation and treat accordingly. Appropriate treatment
options for underlying diseases will not be a focus of this arti-
cle, though some options will be described.

Diffuse or ill-defined hyperpigmentation can be more
challenging to treat. Many patients with skin of color com-
plain of “uneven skin tone.” The cause of this ill-defined
hyperpigmentation is unclear, but it is a common manifesta-
tion of aging in patients with skin of color.  

Localized hyperpigmentation
In patients that present with localized hyperpigmentation due
to conditions such as acne or melasma, one can typically use
hydroquinone applied topically to the affected areas at night.
A common side effect of HQ after treating dyschromia due to
acne is the hydroquinone halo, a hypopigmentation sur-
rounding the dark macule due to bleaching of the surround-
ing normal skin. This is frequently observed when patients
apply HQ with their fingertips to small macules. Therefore,
patients with acne or small areas of hyperpigmentation
should use a cotton-tipped applicator to better localize treat-
ment to the hyperpigmented areas. This should be followed
by a retinoid to the full face, which also helps to prevent the
hydroquinone halo.

For best results, a Kligman formula including a topical
hydroquinone combined with a retinoid and steroid should
be utilized. Commercially available combination products
such as Triluma (Galderma) and Epiquin Micro (SkinMedica)
are useful, however, many patients with skin of color require
formulations containing greater than 4% hydroquinone to
achieve best results.  For these patients, it is helpful to start
with a compounded product that contains hydroquinone 6-
8%, tretinoin 0.025%, and dexamethasone 0.1%.  

Hydroquinone in the above mentioned regimen has a well
described mechanism of action and remains the gold standard
to treat hyperpigmentation. It is a natural, plant-derived
tyrosinase inhibitor, which in the US has been used to treat
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pigmentary disorders for years.1 Despite its efficacy, safety
concerns have led to regulation of HQ in Europe and Asia.
In the US, HQ is currently available over the counter in 2%
concentrations and by prescription in 4% concentrations.
There is an ongoing debate as to whether the FDA will fur-
ther regulate HQ in the US. This is partly due to reported
mutagenic properties of HQ delivered systemically in ani-
mals.2,3 No such effects have been demonstrated in humans,
and the agent’s overall safety has been asserted.4 

A rare side effect of hydroquinone is exogenous ochrono-
sis. Ochronosis is characterized by black macules that can
progress to papules and nodules on sun exposed areas after
long-term hydroquinone use.5 This rare side effect was com-
mon in South Africa, where long-term HQ use was preva-
lent. In the US, ochronosis is observed but typically occurs
with long-term continued use of HQ over decades. The risk
of ochronosis may be reduced with sunscreen use, since the
pattern of ochronosis clinically is photodistributed. Due to
the risk of ochronosis, long-term continued use of HQ
should be avoided. For patients with chronic conditions like
melasma, HQ should be switched to an alternative therapy,
such as azelaic acid, after several months or once significant
improvement is achieved. It is prudent to give “drug holi-
days” with HQ to maintain its efficacy over time, as clini-
cally the efficacy of HQ appears to plateau with continued
use. 

Other, more common side effects of HQ include irrita-
tion and redness. When prescribing HQ, it is important to
inform patients of this side effect and to recommend that
patients discontinue treatment if any significant redness or
irritation occurs. Irritation from HQ is frequently due to
the HQ itself or to sodium metabisulfite, a common preser-
vative in HQ preparations.6 Continuing HQ despite irrita-
tion may lead to post-inflammatory hyperpigmentation.

Sunscreen use is essential in patients with hyperpigmen-
tation to prevent recurrence, and this portion of the regi-
men should be equally emphasized to the patient. A mois-
turizer with sunscreen and soy is especially helpful in these
patients due to the skin lightening effects of soy.   

Soy is a natural skin-lightening agent that acts via a novel
pathway. Two natural soy-derived proteins, namely soybean
trypsin inhibitor (STI) and the Bowmann-Birk inhibitor
(BBI) have been shown to interfere with melanosome trans-
fer by inhibiting protein activated receptor 2 (PAR-2) acti-
vation.  The PAR-2 receptor is a G-protein-coupled recep-
tor, regulating the ingestion of melanosomes by ker-
atinocytes. Inhibition of this receptor prevents transfer of
melanosomes to keratinocytes and results in improved pig-
mentation clinically.7-9

In a three-month open label study, Hermanns, et al.

compared three depigmenting agents, stabilized soy, 20%
azelaic acid, and 5% ascorbyl glucosamine with 1% kojic
acid and alpha-hydroxyacid esters in the treatment of solar
lentigos in Asian women. The stabilized soy extract showed
a significant lightening effect.10 Daily use of a sunscreen
with soy is especially helpful when treating hyperpigmenta-
tion.

Retinoids seem to influence the pigmentation process by
various mechanisms that are not yet completely understood.
Topical retinoids exert a depigmenting effect by accelerating
cell turnover and consequently reduce melanin content in
the stratum corneum. They also interfere with melanosome
transfer to keratinocytes.11 Both mechanisms lead to
reduced pigmentation. Furthermore, the changes that
retinoids induce in the stratum corneum may increase pen-
etration of any additional topical agent used and conse-
quently its bioavailability in the skin. Therefore, a com-
bined therapy of retinoids with HQ is an established and
recommendable therapeutic option. 

Tretinoin is frequently used for pigmentary disorders.
Tretinoin 0.1% has been demonstrated to be effective for
melasma in vehicle-controlled studies.12 Other topical
retinoids used for pigmentary disorders are tazarotene and
adapalene. Retinoids can cause skin irritation, dryness, and
scaling. When irritation occurs, decreasing the frequency of
application is helpful. Retinoids have an additional positive
effect when used regularly to treat hyperpigmentation in
that they decrease the signs of photoaging. 

Diffuse hyperpigmentation
Diffuse and ill-defined hyperpigmentation can be challeng-
ing to treat.  For this type of hyperpigmentation, avoid HQ
to full face. When HQ is applied to the full face, patients
tend to develop an unnatural appearance where the skin on
the face does not match the skin on the neck and body. More
subtle bleaching agents are more effective for this type of
dyschromia. Azelaic acid twice daily combined with a
retinoid at night is a simple and effective regimen. As always,
when treating hyperpigmentation, a daily sunscreen with soy
is essential.

Azelaic acid is a dicarboxylic acid, which has some anti-
tyrosinase effects in addition to its cytotoxic and anti-prolif-
erate effects.13 It is available in concentrations of 15% in a
gel, which should preferably be used for oily skin and 20%
in a cream, which should be used for dry skin. In patients
with acne or rosacea, azelaic acid is an ideal treatment
option. It is in fact FDA approved for rosacea and acne; the
use for hyperpigmentation is off-label. Azelaic acid can be
well tolerated, however, dryness within the first few weeks is
not uncommon. Patients should be informed that they can
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expect some dryness in the beginning but that usually
resolves with time. 

Alternative Therapies
There are many alternative therapies to treat hyperpigmenta-
tion. Although none appears to reach the efficacy of HQ,
they can be used as alternatives in patients with HQ sensitiv-
ity or during HQ drug holidays. Topical treatments that
have demonstrated efficacy in vivo are discussed below,
orgazined according to their known or suspected mecha-
nisms of action. 

Tyrosinase inhibitors. Mequinol is a 4-hydroxyanisole
and derivative of HQ, which is a substrate of tyrosinase, and
acts as a competitive inhibitor. In Europe it is widely used in
concentrations of 5-10%, in the US, it is approved for the
treatment of solar lentigines (Mequinol 2%/Tretinoin
0.01%).

Arbutin is a tyrosinase inhibitor extracted from bearberry
(Arctostaphylos Uva Ursi) and certain pear trees.14 It is avail-
able in 1-3% formulations, however, there are no controlled
studies available to determine its efficacy. 

Another tyrosinase inhibitor is Aloesin, a glycosylated
chromone derived from Aloe vera.  Aloesin and a few chem-
ically related chromones have been shown to have a stronger
inhibitory effect on tyrosinase than arbutin and kojic
acid.15,16 In a study by Choi et al., Aloesin and/or arbutin
administered four times a day for 15 days on pigmented
human skin after UV radiation suppressed pigmentation by:
34 percent for aloesin, 43.5 percent for arbutin, and 63.3
percent for aloesin and arbutin in combination.17

Kojic acid is a fungal metabolite produced by Aspergillus,
Acetobacter, and Penicillium. It is a well-known depigment-
ing agent that inactivates tyrosinase by chelation of copper.
Garcia et al. compared 5% glycolic acid/2% hydroquinone
gel and 5% glycolic acid/2% kojic acid gel for the treatment
of melasma and found the two treatments equally effective.18

However, kojic acid has a high sensitizing potential, which
should be considered in patients with sensitive skin.19

Rucinol (4-n-butylresorcinol) inhibits the activity of both
tyrosinase and tyrosinase-related protein-1 (TRP-1).20 In a
three month single-center, double-blinded, randomized,
vehicle-controlled, split-face trial, Rucinol 0.3% serum
demonstrated significant improvement in melasma when
compared to vehicle.21

N-acetylglucosamine (NAG) is a monosaccharide deriva-
tive of glucose and a monomeric unit of chitin, which forms
the outer coverings of insects and crustaceans. It inhibits the
conversion of protyrosinase to tyrosinase.22 An eight-week,
double-blind, placebo-controlled, randomized, split-face
clinical trial by Bisset et al. showed, that 2% NAG reduced

the appearance of facial hyperpigmentation. In addition, the
combination of 2% NAG with 4% niacinamide demonstrat-
ed even greater improvement.23

Melanin-transfer inhibitors. Niacinamide is a biologi-
cally active amide of vitamin B3 that exerts depigmenting
effects by inhibiting the transfer of melanosomes to ker-
atinocytes.24 At 3.5% niacinamide/retinyl palmitate has
been demonstrated to be effective in treating hyperpigmen-
tation.

Vitamin C (L-ascorbic-acid) inhibits melanin formation
and reduces oxidized melanin by reducing o-dopaquinone
back to dopa, thus avoiding melanin formation.25 However,
its absorption is limited because it is charged, making it dif-
ficult to traverse the stratum corneum. Iontophoresis can
increase penetration, and consequently pigmentation can be
decreased significantly compared to placebo, as shown in a
randomized, double-blind, placebo-controlled study.26

Magnesium-L-ascorbyl-2-phosphate (VC-PMG) is a stable
derivative of ascorbic acid. Its topical application in patients
with melasma or solar lentigos demonstrated a significant
lightening effect in 19 of 34 patients.27

Glabridin (Glycyrrhiza glabra) is the main compound in
the hydrophobic fraction of licorice extract. Glabridin 0.5%
has been shown to inhibit UVB-induced pigmentation and
erythema in guinea pig skin.28 Another open label trial in
humans demonstrated improvement in the treatment of
melasma.29

Linoleic acid, alpha-linoleic acid, and oleic acid can all be
extracted from grape seeds.  UVB-induced hyperpigmenta-
tion in brown guinea pig skin was most significantly dimin-
ished by topical application of linoleic acid, followed by
alpha linoleic acid, and then oleic acid.30 Liposome encapsu-
lated linoleic acid demonstrated a whitening effect in UV-
stimulated hyperpigmented human upper arm skin.31

Proanthocyanidins are substances that can be extracted
from pine tree bark or grape seed. Oral administration of
grape seed extract has been demonstrated to reduce UV
induced pigmentation in guinea pig skin.32

Proanthocyanidins extracted from the bark of French mar-
itime pine trees (pycnogenol) have a strong anti-oxidant
activity. Oral pycnogenol (25mg TID) improved hyperpig-
mentation in an open label 30 day trial including 30 women
with melasma.33

Depigmenting agents that have shown depigmenting
effects in vitro include Paper mulberry, Emblicanin, Gentisic
acid, Morus alba L. extract, and Ellagic acid.34-38

Sunscreen
As mentioned previously, sunscreen is an essential compo-
nent of the regimen when treating hyperpigmentation.
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Newer sunscreens available in the US now offer long term
UVB and UVA coverage. These include formulations that
contain Mexoryl (LaRoche-Posay) or Helioplex
(Neutrogena, Aveeno) which provide UVA coverage beyond
the two hours provided by other formulations. For those
patients sensitive to chemical sunscreens, physical blockers
that contain zinc oxide and titanium dioxide are best.
Micronized formulations offer better cosmesis for patients
with skin of color by minimizing the grey hue that physical
sunscreens cause. Although improved, many patients still
complain of this side effect of physical blockers.

Novel adjunctive therapies in treating hyperpigmentation
are oral sunscreens. Heliocare (Aero Pharmaceuticals) is a
commercially available oral photoprotecant. Containing the
fern extract polypodium leucotomos, it was proven in clini-
cal studies to diminish sunburn cells after UVB exposure.39

This oral therapy offers another sun protection option to
patients with pigmentary disorders.

Chemical peels and Microdermabrasion
Finally, a more mechanical approach to treat pigmentary
disorders is the adjunctive use of chemical peels or micro-
dermabrasion. These interventions work best in a series.
Typically three to five monthly treatments are required to
achieve best results. Absorption studies clearly demonstrate
that these procedures not only remove superficial layers of
the stratum corneum but also improve penetration of topi-
cal therapies used to treat hyperpigmentation. It is impor-
tant to note that prior retinoid use can cause a superficial
peel to perform deeper than expected. In patients with skin
of color, discontinuation of retinoids seven to 10 days prior
to the procedure can help to decrease the risk of hyperpig-
mentation from this unexpected deep peeling.

A Systematic Approach
When treating hyperpigmentation, it is helpful to use a sys-
tematic approach. In localized hyperpigmentation, a combi-
nation hydroquinone cream followed by a topical retinoid is
a highly effective option. When hyperpigmentation is dif-
fuse and ill-defined, other agents, such as azelaic acid or
kojic acid, are better, as they are able to achieve more natu-
ral results. Sunscreens are an essential component of any
treatment regimen. Those that contain soy are especially
useful. 

Many newer depigmenting agents are being studied and
are available, however, most of them lack randomized con-
trolled trials. Thus, further research is essential to find
agents that match the clinical efficacy of hydroquinone and
to expand our current armamentarium of hyperpigmenta-
tion therapies. n 
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