Vitiligo Advancements

Learn how research and treatments are improving.

No single cure exists for vitiligo, and patients may need to try more
than one treatment to find the one that works best. However, new
treatments offer encouraging options. Recent refinements in surgical
techniques, the possible importance of antioxidant supplementation
for patients with vitiligo, and the promise of regimens that combine
lasers and pharmaceuticals are a few noteworthy advancements.

Basic Science Progressing

Among the most exciting developments regarding vitiligo is the
identification of genes that may play a role in susceptibility to gen-
eralized vitiligo(Spritz RA. The genetics of generalized vitiligo and as-
sociated autoimmune diseases. Pigment Cell Res. 2007 Aug;20(4):271-
278. Review.), says Amit Pandya, M.D., professor of dermatology at
the University of Texas Southwestern Medical Center, Dallas.

Additionally, says Dr. Pandya, “It has become clear that there is a
lack of antioxidants in the skin of patients with vitiligo.” Because this
deficiency also has been shown systemically, he says, “It probably makes
sense to supplement the diet of vitiligo patients with antioxidants
— for example, vitamin C, vitamin E, and alphalipoic acid.”

A 35-patient randomized, placebo-controlled trial has shown this
approach to be effective for patients undergoing narrowband
ultraviolet B (NB-UVB) therapy. In this study, researchers gave the
treatment cohort balanced antioxidant supplementation containing
alpha-lipoic acid, vitamins C and E, and polyunsaturated fatty acids
for two months before and six months during the NB-UVB treatment.

Before treatment, says Dr. Pandya, “Researchers found low levels of
the antioxidant catalase in patients with vitiligo.” But among patients
who received antioxidant supplementation, 47% obtained more
than 75% repigmentation, vs. 18% in the placebo group (P<0.05).
Moreover, the combined treatment increased catalase activity to
121% over baseline (P<0.05 vs. placebo) and decreased reactive
oxygen species levels up to 60% (P<0.02 vs. placebo) compared to
baseline(Dell’Anna ML, Mastrofrancesco A, Sala R, et al. Antioxidants
and narrow band-UVB in the treatment of vitiligo: a double-blind
placebo controlled trial. Clin Exp Dermatol. 2007 Nov;32(6):631-
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636.). Some researchers have proposed that various skin stressors
generate free radicals (oxidative stress) that can damage melanocytes,
providing a possible pathogenic mechanism for vitiligo, Dr. Pandya adds.

Treatment Techniques Refined

Surgical modalities including blister grafts and punch grafts are also
earning significant attention among physicians who treat vitiligo, says Dr.
Pandya. Blister grafts are especially popular in Asia. They involve using
a suction device to create blisters over areas of vitiligo in inconspicuous
pigmented areas such as the stomach, then cutting off the tops of the
pigmented blisters and transferring them to patches of vitiligo. Dr.
Pandya says researchers have refined the blister graft technique
in recent years through modifications such as dermabrading the
recipient site with a laser rather than a blistering device.

“Recent articles have shown good results with epidermal suspension
grafts,” particularly at centers in the Middle East, notes Dr. Pandya.
“This technique involves excising a piece of skin, floating off the
epidermis, and separating the keratinocytes from the melanocytes,”
he says. The next step requires dermabrading the depigmented
skin off the recipient site and pouring the cell suspension onto the
dermabraded area, then covering it. “This can lead to repigmentation,”
adds Dr. Pandya(Chen YF, Yang PY, Hu DN, et al. Treatment of vitiligo
by transplantation of cultured pure melanocyte suspension: analysis
of 120 cases./ Am Acad Dermatol. 2004 Jul;51(1):68-74.).

Patients with vitiligo don't just lose pigment — some lose
even the will to live, experts say.

“In any population,” says Amit Pandya, M.D., professor of
dermatology at the University of Texas Southwestern Medi-
cal Center, Dallas, “vitiligo impacts patients’ quality of life in
terms of their confidence, self-esteem, and ability to develop
relationships. It can cause significant psychological stress, par-
ticularly in young patients.”

Other difficulties researchers have linked to vitiligo include
anxiety, embarrassment, depression, fear of rejection, percep-
tion of discrimination, and a penchant for seclusion, he says.

In some societies, vitiligo carries a higher stigma than in oth-
ers, adds Dr. Pandya. In Norway, he says, “Vitiligo may be con-
sidered no big deal in light-skinned patients. But in India and
Asia, it is a big deal in terms of quality of life impact.”

“In India,” says Stella Pavlides, president and founder of the
American Vitiligo Research Foundation (AVRF), “girls with viti-
ligo can’t marry. And if vitiligo develops after a woman is mar-
ried, it's considered grounds for divorce.”

Ms. Pavlides says that even in the United States, “Unfortu-
nately, most people look at vitiligo as a cosmetic disorder, not
a disease.”

Ms. Pavlides was diagnosed with vitiligo 40 years ago. To this
day, she says, it's frustrating that even skincare profession-
als such as aestheticians commonly ask her, “If | touch your
hands, will | catch it?” The answer is no.
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“What would a patient do who didn’t have the knowledge |
have? They might want to commit suicide,” says Ms. Pavlides.
In fact, she says, a 25-year-old Latino patient featured in a cal-
endar published annually by the AVRF recently did just that,
driven largely by the stress of his segmental vitiligo, which af-
flicts one side of the body.

When the AVRF takes groups of children who have vitiligo to
amusement parks or beaches, Ms. Pavlides adds, “People pull
their children away. And I've seen hotel pools empty out when
children with vitiligo jump in.”

Therefore, says Ms. Pavlides, while the AVRF also serves adults
with vitiligo, “We focus on children, because their personalities
are still being molded.” If the message that vitiligo is nothing
to be ashamed of gets through early enough, says Ms. Pav-
lides, patients might be less preoccupied with correcting the
condition — an aim, she says, that is much more difficult to
achieve than the elimination of unwanted pigmentation.

To help educate the American public about vitiligo, the AVRF
produces public service announcements that currently play
on Florida TV stations. In the coming months, Ms. Pavlides also
plans to write to President Barak Obama, asking him to put his
influence behind vitiligo education and research. Meanwhile,
the AVRF supports vitiligo research, including a $180,000
award it has given to the University of Florida in Gainesville,
where researchers are exploring the role of genetics in vitiligo
susceptibility.

“Unless we find out where vitiligo comes from,” Ms. Pavlides
says, “we’ll never stand a chance of tackling it.”

For further reading:

Balkrishnan R, McMichael AJ, Camacho FT, et al. Development
and validation of a health-related quality of life instrument for
women with melasma. Br J Dermatol. 2003 Sep;149(3):572-
577.

Balkrishnan R, Feldman SR, McMichael AJ, et al. Racial differ-
ences in the treatment of pigmentation disorders in outpa-
tient settings: analysis of U.S. national practice data. / Derma-
tolog Treat. 2004 Jul;15(4):227-230.

Punch grafts date back to the 1970s, says Dr. Pandya. “But there
have been more articles written lately showing good results with
this technique, even in the lip,” he notes. If a patient has a small
patch of vitiligo in an area such as the chin or arm, Dr. Pandya
explains, a physician can remove these patches by taking 1.5-mm
punch biopsies of the depigmented skin and replacing them with
similarly sized grafts of pigmented skin taken from nonvisible sites
such as the hip or buttocks, followed by light therapy.

Regarding laser treatments, a recent 76-patient study showed that
a 308-nm excimer laser in combination with twice daily applica-
tion of hydrocortisone 17-butyrate cream for 12 weeks achieved at
least 75% improvement in 18 subjects, vs. seven subjects receiving
excimer laser monotherapy (P=0.0087)( Sassi F, Cazzaniga S, Tessari
G, et al. Randomized controlled trial comparing the effectiveness of
308-nm excimer laser alone or in combination with topical hydrocor-
tisone 17-butyrate cream in the treatment of vitiligo of the face and
neck. BrJ Dermatol. 2008 Nov;159(5):1186-1191. Epub. 2008 Aug 19.).
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“This study indicates that maybe combining steroids and light is
better than using light alone. Now | typically treat my patients with
topical steroids — one week on, one week off, to prevent thinning
of the skin — in combination with excimer laser,” says Dr. Pandya.

Treating Hyperpigmentation and
Melasma

A systematic approach offers the best efficacy.

Estimating the prevalence of hyperpigmentation worldwide is difficult,
experts say. But there’s no mistaking its impact, particularly in patients of color.

“Hyperpigmentation, or uneven skin tone, is a primary complaint for the
majority of patients of color who present to American dermatologists,”
says Heather Woolery-Lloyd, M.D., director of Ethnic Skincare at the
University of Miami (Florida) Cosmetic Medicine and Research Institute.

In Japan, “Melasma is as prominent as it is anywhere else. But it car-
ries much more of a stigma there compared to many other popula-
tions,” says Raymond E. Boissy, Ph.D., professor of dermatology and
cellular biology at the University of Cincinnati College of Medicine.
“Historically,” he explains, “having dark or splotchy skin indicated
that a person was a worker in the field or a laborer. That mindset still
exists and seems to drive the cosmetic industry throughout Asia.”

Dr. Woolery-Lloyd says melasma is particularly prevalent in Asian, His-
panic, and, to a lesser extent, African-American populations. “But we
don't have great data on the exact numbers. And then there is the hy-
perpigmentation that occurs after any type of injury or inflammation
in the skin, including mosquito bites, acne, and eczema,” she says.

There are myriad sources of hyperpigmentation, Dr. Woolery-Lloyd
notes, adding that clinically, “The first thing one must decide is
whether it’s a localized problem that will resolve with treatment,
or a chronic problem such as melasma, or the nonspecific hyper-
pigmentation that people get with aging.” For localized, acute hy-
perpigmentation, she advises treating the underlying cause, such
as acne, followed by use of a bleaching cream.

For chronic problems such as melasma, Dr. Woolery-Lloyd says,
“Treatment is a little more complicated.” Melasma that includes
the dermis is “Quite resistant to most therapies,” adds Dr. Boissy,
“because continent melanocytes that reside in the dermis are es-
sentially senescent. They are filled with melanin and not even pro-
ducing melanin anymore, so they can’t be influenced.”

Systematic Approach to Melasma

To deal with the complexity of melasma, experts advise taking a
systematic approach.

Addressing sun exposure.

When a patient presents with melasma symptoms (usually dark, sometimes
speckled blotches that can appear on the forehead or above the lips,
particularly in women of childbearing age), “The first questions to ask are
how much time the patient spends in the sun and what kind of sun it is.
Thailand sun is very different from Michigan sun,” says Amy J. McMichael,
M.D., associate professor of dermatology at Wake Forest University School
of Medicine in Winston-Salem, North Carolina.
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Determining sunscreen usage.

Next, dermatologists must ask whether the patient uses sunscreen,
and if so, what kind. “Many people will say they use sunscreen,” says
Dr. McMichael, “but it only has a sun protection factor (SPF) of 8. That's
not enough.” She usually recommends SPF 40 or higher.

Patients who have melasma require sunscreens that include sun
blocks, such as zinc oxide and titanium dioxide, Dr. McMichael adds.
Although sunscreens that contain these agents can impart a whitish
tint to skin of color, she says the formulations for these products have
improved in recent years, to the point where the products rub in well.

Gauging oral contraceptive use.

Dermatologists also must ask patients about their use of oral con-
traceptives, and whether they are or have recently been pregnant.
“If people don’t want to come off their oral contraceptives,” Dr.
McMichael says, “that’s a bit of a problem, because the estrogen in
the oral contraceptive is probably what's creating most of the hy-
perpigmentation.” In such cases, she advises patients to consider
oral contraceptives with lower estrogen concentrations if possible.

The Gold Standard Treatment and Its Concerns

Among melasma treatments, experts agree that hydroquinone
remains the gold standard in the United States, despite Food and
Drug Administration concerns over its side effects.

“Overall, hydroquinone is well tolerated,” says Susan Taylor, M.D.,
associate clinical professor of dermatology at Columbia University
in New York. However, she adds, “Erythema and irritation may oc-
cur. And there have been case reports of exogenous ochronosis
occurring in individuals from the African continent who have used
hydroquinone-containing products for many years.”

Hydroquinone also has been linked to possible carcinogenesis in
mice that are given high oral doses, says Dr. Woolery-Lloyd. “This
observation in mice has never been supported in any human stud-
ies. However, the effect of hydroquinone does tend to diminish
with time,” she adds. Accordingly, she rarely puts patients on hy-
droquinone for more than three to six months at a time. “My goal
is to get them better quickly with the hydroquinone, then to try to
maintain improvement with some other agent,” she explains.

Alternatives to Hydroquinone

“Soy and niacinamide seem to affect the transfer of pigment from
the melanocyte to the keratinocyte, thereby impeding the ability
to move the pigment to the surface of the skin,” says Dr. Boissy. In
one study, a moisturizer containing soy extracts performed signifi-
cantly better than the placebo in improving mottled pigmentation,
blotchiness, dullness, fine lines, overall texture, overall skin tone,
and overall appearance ( Wallo W, Nebus J, Leyden JJ. Efficacy of a
soy moisturizer in photoaging: a double-blind, vehicle-controlled,
12-week study. J Drugs Dermatol. 2007 Sep;6(9):917-922.).

N-acetyl glucosamine (NAG) represents another relatively new
lightening agent, says Dr. Woolery-Lloyd. This ingredient has been
shown in clinical studies to improve pigmentation by inhibiting
the conversion of protyrosinase to tyrosinase, she adds.

While many hydroquinone alternatives exist, says Dr. Woolery-
Lloyd, “Nothing has been able to approach the efficacy of hydro-
quinone. Most of the other agents, such as kojic acid and azelaic
acid, are comparable to a 2% hydroquinone product.”
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Other tyrosinase inhibitors include arbutin, “Which is not very ef-
fective,” says Dr. Boissy. A new arbutin derivative called deoxyar-
butin, he says, contains smaller molecules than arbutin. “Deoxyar-
butin penetrates the skin much more easily, and therefore is more
effective than arbutin,” he adds. A recent study has shown deox-
yarbutin to be safer and less toxic than hydroquinone(Hamed SH,
Sriwiriyanont P, deLong MA, et al. Comparative efficacy and safety
of deoxyarbutin, a new tyrosinase-inhibiting agent. J Cosmet Sci.
2006 Jul-Aug;57(4):291-308.).

Combining Hydroquinone Alternatives and Other Treatments

Because hydroquinone alternatives generally have limited effec-
tiveness, Dr. McMichael suggests using these products in combina-
tion with modalities such as chemical peels, microdermabrasion,
aggressive sunscreen use, and sun avoidance.

“Salicylic acid peels are especially useful for pigmentation with
acne. Salicylic acid is lipophilic, so it enters the pores and gets to
the source of the acne,” says Dr. Woolery-Lloyd.

Dr. McMichael notes that physicians are testing deep peels such as
trichloroacetic acid peels. However, she cautions that treating very
dark-skinned patients with deep peels likely will result in inflam-
mation and will worsen hyperpigmentation.

For patients with significant pigment problems, Dr. Woolery-Lloyd
also typically prescribes oral agents such as Pycnogenol (pine bark
extract) and Polypodium leucotomos (a fern-derived antioxidant).
Pycnogenol has been shown to help with melasma, while Polypo-
dium leucotomos provides sun protection, she says.

Optimum Results with Hydroquinone

As for hydroquinone, U.S. consumers can purchase 2% formula-
tions without a prescription, while concentrations of 4% and high-
er require prescriptions. Dr. McMichael says she particularly likes
branded prescription products that combine hydroquinone with
agents such as retinoids and perhaps topical steroids.

Dr. McMichael typically prescribes these agents for daily use,
although patients can switch to two or three times weekly if sig-
nificant skin irritation, redness, or itching occurs. After three or
four months, Dr. McMichael schedules patients for a return visit.
If they're doing well, she says, “That would be a good point to see
if the patient can go down to an every-other-day or twice-weekly
regimen. Often in winter, I'll stop treatment altogether, then re-
sume in spring.”

If a patient’s melasma hasn’t improved by the second visit, Dr.
McMichael says, “That’s where the art of medicine comes in.” She
notes that if the patient is using a generic hydroquinone, “I will
add a retinoid and a very low-level steroid, such as hydrocortisone
2.5% or desonide. Patients can mix it in their hand at night,” she
says, and apply it to affected areas.

“I will offer treatments like chemical peels that use glycolic acid
products, maybe even a glycolic acid wash for home use,” Dr.
McMichael says. She also advises reviewing patients’ sunscreen
habits at this point. “If they put it on 5 or 10 minutes after they go
outside,” she explains, “that’s not appropriate. One must apply
sunscreen about 30 minutes before going outside.”
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Laser and Light Technologies in Treatment

For very superficial pigmentation, Dr. McMichael says, superficial
microdermabrasion can help. “One can also consider lasers such
as the Q-switched Nd:YAG, the Er:YAG, and the Q-switched ruby
laser,” she adds.

However, Amit Pandya, M.D., professor of dermatology at the Uni-
versity of Texas Southwestern Medical Center, Dallas, warns, “It has
been found that lasers must be used with caution in patients with
melasma because lasers can worsen melasma. But particularly for
some Asian patients, intense pulsed light (IPL) has been shown to
have some efficacy.”(Li YH, Chen JZ, Wei HC, et al. Efficacy and safety
of intense pulsed light in treatment of melasma in Chinese patients.
Dermatol Surg. 2008 May;34(5):693-700; discussion 700-701.)

Fractional photothermolysis, adds Dr. Pandya, also appears to be
effective in treating melasma in Asian patient populations(Rokhsar
CK, Fitzpatrick RE. The treatment of melasma with fractional pho-
tothermolysis: a pilot study. Dermatol Surg. 2005 Dec;31(12):1645-
1650.). Going forward, he says, “This technology must be studied
in larger, controlled trials.”

Exploring a “Startling” Discovery

A new finding in how keratinocytes drive pigment
transfer could profoundly change the treatment of
pigmentary disorders.

A recent study has shown that keratinocytes drive the process that
regulates pigment within skin cells — not exclusively melanocytes
or the pigment itself, as experts previously believed.

In regulating pigmentation, “The melanocyte, which makes up
about 2.5% of the cell components of the epidermis, will make
pigment. And melanocytes can make different amounts and types
of pigment chemicals that are either red, yellow, black, or brown,”
says Raymond E. Boissy, Ph.D., professor of dermatology and cell
biology at the University of Cincinnati College of Medicine.

Once made, the pigment is transferred to the keratinocytes, which
make up about 90% of the cellular volume of the epidermis, he says.
“It's the pigment in the keratinocyte that we actually see on the skin.”

Pigment Granule Disbursement

Researchers already know that pigment is distributed differently in
dark skin compared to light skin, says Dr. Boissy. “In African skin,” he
explains, “the pigment granules are all individually dispersed within the
cells of the keratinocytes. But in Caucasian skin, these pigment granules
are clustered into groups that are enclosed by a membrane.” Grouping
the pigment granules in the skin in this way minimizes the surface area
of the pigment. Therefore, says Dr. Boissy, “Less incident light hitting
the body gets absorbed, and more is refracted off the body.”

“My lab is trying to understand what regulates this differential distri-
bution of the pigment granule in the keratinocyte,” says Dr. Boissy.
To that end, he adds, “We cultured keratinocytes and melanocytes
from African and Caucasian racial groups. And we were able to re-
produce this difference in distribution pattern in the laboratory.”
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Dr. Boissy says that when his team mixed together the two cell types from
the different racial groups, “We found that what regulated this distribution
pattern was not the pigment or the melanocyte — it was the keratinocyte
itself(Yoshida Y, Hachiya A, Sriwiriyanont P, et al. Functional analysis of ke-
ratinocytes in skin color using a human skin substitute model composed
of cells derived from different skin pigmentation types. FASEB J. 2007
Sep;21(11):2829-2839.). That's a startling new finding regarding how
much of a regulatory role the keratinocyte plays in skin color complexion.”

Dr. Boissy says he and his colleagues also have shown that Japanese
and Chinese skin color represents an intermediate distribution pattern
between African and Caucasian skin. “In the keratinocytes of Asian
skin,” he explains, “there’s almost a 50-50 ratio between clustered and
individually distributed pigment granules.”

These findings could profoundly change the treatment of pigmentary
disorders, says Dr. Boissy. Unlike hydroquinone, which affects not the
keratinocyte but the melanocyte, he adds, “Modulating how the kerati-
nocyte deals with pigment after it is received could allow the keratino-
cyte to make the skin lighter or darker.”
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