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Targeting Pediatric Illnesses

Clinical and genetic advances in treating dermatologic
conditions.

The field of pediatric dermatology has experienced some important
advances lately - including one therapy for hemangiomas that has
been called revolutionary. Other findings include discoveries in genetic
research that are targeting many complex pediatric skin diseases at
their sources, experts tell the Maruho Derma Report. This issue will high-
light some of these exciting developments in treatment and research.

Successfully Treating Hemangiomas

“The hottest area in pediatric dermatology is hemangioma treatment with
propranolol,” says Amy Paller, M.D,, professor and chair of dermatology and
professor of pediatrics at Northwestern University Feinberg School of Medi-
cine in Chicago. A team of physicians made the discovery when they were
treating a child with propranolol who had obstructive hypertrophic cardio-
myopathy and who also had a hemangioma. Following this success, they
published similar results after treating a series of 11 hemangioma cases.'

Since then, “Propranolol has absolutely revolutionized the way we
think of and treat hemangiomas more than any other therapy has
in my career,” says Robin P. Gehris, M.D., who is chief of pediatric
dermatologic surgery at Children’s Hospital of Pittsburgh at the
University of Pittsburgh Medical Center in Pennsylvania.

“In the past,” she says, “when we saw an aggressive infantile heman-
gioma — near the eye, for example — our only option for treatment was
high-dose oral steroids.” When we considered the side effects of steroids
for treating a hemangioma located in a high-risk area, we usually only
treated this type of hemangioma when it was life-threatening or would
impede functioning — such as causing loss of sight, for example, she adds.

Propranolol often works quickly, as well. “Many parents report that with-
in 48 to 72 hours the lesion goes from bright red to almost a deep purple,
and its growth slows,” explains Dr. Gehris. “In the most responsive cases,
we have seen hemangioma growth stop in 2 to 3 days. Propranolol has
given physicians and parents a bit of control back,” she adds.

For the sake of safety, she says that her institution starts treating
these infants as inpatients to closely monitor them for side effects.
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In more than 50 patients she’s treated over the past 2 years, she
says she’s seen no complications.

Positive results with propranolol in treating hemangiomas in dif-
ferent stages have also been reported in recent publications. In
children 2 to 3 years old, we have found that sometimes even
hemangiomas that are not actively growing, and in the process of
slowly going away, respond to the drug, says Dr. Gehris.?

Dr. Paller adds that the success of propranolol has spawned sever-
al ongoing studies that are evaluating propranolol and other beta
blockers for particular types and locations of hemangiomas and
for potential treatment of other types of vascular lesions.

New research on another treatment option. In other research, the
topical treatment timolol has proven helpful in treating superficial
hemangiomas. In the unpublished study, says Elaine Siegfried,
M.D., “We found that topical timolol works pretty well for superfi-
cial hemangiomas. And | believe it works particularly well for peri-
orbital hemangiomas.” The gel-forming solution that she and her
colleagues used proved well-suited for application in the eye and
on top of the eyelid, to treat the hemangioma from inside and out,
says Dr. Siegfried, who is professor of pediatrics and dermatology
at Saint Louis University in St. Louis, MO.

However, she cautions that physicians must dose carefully be-
cause the same side effects associated with propranolol -- low
blood sugar, low blood pressure and wheezing -- are theoretically
possible with timolol. “Nightmares have also been recognized as a
side effect in children who use beta blockers,” she adds.

Atopic Dermatitis(AD)

“Most dermatologists recognize AD as a major unmet medical
need,” says Dr. Siegfried. Evidence supporting safety and efficacy
for a handful of systemic drugs that may help severe AD in children
is limited to anecdotal and small case series, she says. (For more
information on AD research, please see the sidebar titled “Research
Cooperative Targets Atopic Dermatitis and More.”)

“The drugs used most often are cyclosporine, azathioprine, myco-
phenolate mofetil, and methotrexate,” says Dr. Siegfried. All drugs
used to treat eczema have a variable response time, with metho-
trexate being among the slowest, she adds.

New test detects how well patients respond. Methotrexate doesn't work
for everyone, but a new lab test (Avise PG, Exagen Diagnostics) helps de-
termine which patients are most likely to respond by measuring active
methotrexate metabolites called methotrexate polyglutamates.

In an unpublished study that evaluated the test, Dr. Siegfried and
her colleagues have shown that in approximately 50 children with
AD who were taking methotrexate (0.5 mg/kg weekly , for maxi-
mum dose of 15 mg weekly), 60% of children responded within 3
months. Of the remaining 40%, all had low levels of methotrexate
polyglutamate. “This allowed us to increase the dose and know
that we weren’t getting into a toxic range,” she states. After doses
were raised, an additional 20% of the patients responded, for a to-
tal response rate of 80% at 6 months.

Epidermal barrier research. Dr. Paller adds that recent AD research
keeps pointing to the epidermal barrier as a treatment target. “A lot
of work suggests that the barrier is abnormal but can be repaired --
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whether we're talking about structural proteins, lipid components of
the epidermis, or enzymes that break down the barrier. This is a whole
new approach to therapy that goes beyond immunosuppression.”

To that end, she says that a very popular area of investigation right
now is focused on high-throughput small-molecule screening for
potential inducers of filaggrin expression (including a major pro-
gram overseen by W. H. Irwin McLean, Ph.D., professor of human
genetics and director of the Epithelial Genetics Group at the Uni-
versity of Dundee in Scotland). “We will soon have some ways to
increase filaggrin. We know that 20% to 30% of patients with AD
have a genetic reduction in filaggrin because they have ichthyosis
vulgaris. We also know that the cytokines which are expressed in
AD tend to suppress filaggrin,” explains Dr. Paller.

Dr. McLean'’s group has found such filaggrin mutations in popula-
tions worldwide, but the mutations differ by ethnic group and re-
gion, adds Leslie Castelo-Soccio, M.D., who is assistant professor of
pediatrics and dermatology at the Children’s Hospital of Philadelphia.

A closer look at lipids. Research on lipids is another growing area
of investigation. “It's more than just deficiency of ‘ceramide,” ex-
plains Dr. Paller. “There are 350 subtypes of ceramides, and people
are starting to investigate not only specific ceramides but also oth-
er skin-resident glycolipids and how they are altered in AD.” In one
recent study, researchers found that mice deficient in serine palmi-
toyltransferase, which is important for synthesis of ceramides, suf-
fer from significant skin barrier disruption and face an elevated risk

of developing AD symptoms.?

Among ceramide-based moisturizers, says Dr. Siegfried, “EpiCeram®
(Promius) has far more science behind it than others. The difference
is that it has a 3:1:1 ratio of physiologic lipids (ceramides, choles-
terol and free fatty acids)and a comparatively low pH. Those are im-
portant factors for skin barrier maintenance. | prescribe EpiCeram®
for patients who prefer a cream emollient to petroleum jelly.”

Many practitioners have found value in over-the-counter cer-
amide-containing moisturizers. Dr. Gehris says she often recom-
mends CeraVe® (Valeant) because it's available over the counter
for around $15. In contrast, she says that prescription-only equiva-
lents can cost $100 per tube and, unfortunately, often aren’t cov-
ered by insurance.

Improving therapeutic compliance. A 20-patient pilot study has
shown that daily text messages can provide helpful reminders
and education for teenage and adult patients with AD. Patients
received daily reminders sent to their cell phones for 6 weeks, and
95% of these patients reported an improvement in at least one
health-maintenance behavior, and 70% of participants achieved a
mean Scoring Atopic Dermatitis (SCORAD) decrease of 7.3 points
compared to baseline.*

“It's very difficult to monitor adherence to topical medications
because dosing is so much trickier than taking a pill,” says Dr. Seig-
fried. To help monitor compliance, she has children with AD bring
their medication tubes to every appointment. “l| rarely authorize a
refill unless | see the used tube and know how much medication
they're getting.”

Frustration and concern over black box warning remains. Meanwhile,
many U.S. dermatologists continue to lament the black box warning
that the Food and Drug Administration (FDA) has applied to the steroid-
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sparing agents Elidel® (pimecrolimus, Novartis) and Protopic © (tac-
rolimus, Astellas). It states that these medications are associated with
unknown long-term risk of lymphoma and skin cancer, says Dr. Gehris.

She says she still uses these drugs frequently in children as steroid-
sparing agents. “But parents are concerned about the fact that this
drug that was supposed to be the safer option has this seemingly
very worrisome warning.”

To reassure parents, Dr. Gehris discusses the data and provides a
handout that describes the risks and benefits of topical steroids
compared to those associated with the topical immunomodula-
tors. She points out to families that the FDA's conclusion stems
from research in which animals were given massive oral doses --
not a 1% concentration of the drug in a cream on their skin.

Dr. Siegfried adds that most practitioners who see children have
no medical concerns about using these drugs in children, just legal
ones created by the presence of the warning.

In May, the FDA's Pediatric Advisory Committee considered chang-
ing the warning but voted to continue ongoing safety monitoring
for pimecrolimus and tacrolimus for at least 5 more years.

Psoriasis and Acne

Very clear, evolving evidence exists that children who have pso-
riasis face increased risk for obesity, Dr. Paller explains. And these
children are likely to also face associated problems such as meta-
bolic syndrome and cardiovascular issues later in life, she adds. A
study that Dr. Paller and her colleagues presented at the recent
Society for Investigative Dermatology (SID) meeting showed that
increased waist circumference may be an even better marker of
psoriasis severity than body mass index (BMI), and also positively
correlates with psoriasis in children.®

Acne developing in younger patients. As for acne, Alan B. Fleis-
cher, Jr, M.D., says that treatment rates among younger children
have risen significantly in the past 30 years.® He is professor and
chair of dermatology at the Wake Forest University School of Medi-
cine in Winston-Salem, NC.

Dr. Gehris says she has seen this trend in her patients. “Possibly it has
always been present in younger patients.” But the availability of effec-
tive treatments may be causing patients to present earlier, she says.

Nevertheless, she says that the age now considered normal for menar-
che can be as young as 6 years in African-American girls. Accordingly,
says Dr. Gehris, “Some people believe that the hormones we have in
dairy products and foods may be affecting children’s hormones.”

While adolescent acne may be presenting at an earlier age, Dr. Sieg-
fried says she has not seen an increase in prepubertal acne among
her patients. “The vast majority of children with early-onset acne
don't have an identifiable underlying endocrinopathy,” she adds.

Genetic Disorders

A growing knowledge of the human genome continues to illumi-
nate causes of inherited diseases that appear in childhood, says Dr.
Castelo. This knowledge is driving a trend toward pathogenesis-
based therapy, which uses treatments designed to address the un-
derlying genetics and mechanisms of hereditary diseases, she says.
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DOCK8 mutations. In AD, says Dr. Siegfried, “A series of genetic
defects are now seen as associated with a severe AD-like pheno-
type.” It may be that some patients with severe eczema have unrec-
ognized gene defects, and DOCK8 (which stands for dedicator of
cytokines 8) is one candidate. Other possible culprits include muta-
tions in forkhead box P3 (FOXP3 )and autoimmune regulator (AIRE).”

Patients with DOCK8 mutations suffer severe allergies, recurrent
sinus infections, pulmonary infections, and cutaneous bacterial
(Staphylococcus aureus), fungal (candidiasis), and viral infections --
primarily chronic and severe herpes simplex virus, molluscum, and
herpes zoster, says Dr. Castelo. “Moreover, they're at risk for can-
cers, most commonly squamous cell carcinoma and vulvar cancers.
It's not clear what DOCK8 does, but the fact that it's expressed by
lymphocytes suggests it's important for the immune system.”

Dr. Castelo says she sees 3 to 4 new patients yearly with this muta-
tion. “These children present pretty early because they get recur-
rent HSV infections and extreme examples of molluscum at very
young ages,” she says. She gives these children a full immune work-
up, sometimes including a blood test for DOCK8 mutations. (For
more information on genetic testing, please visit genetests.org).

“Then we treat the infections and try to keep their AD under con-
trol (typically with topical steroids) to prevent new infections,”
explains Dr. Castelo. “We usually put them on prophylaxis for her-
pes simplex virus, and often prophylactic antibiotics if they have
recurrent staph infections. The only real cure for this (condition) is
a stem cell transplant,” she adds. This would be a last-resort option
because of the potential for complications, she says.

CHILD syndrome. Congenital hemidysplasia with ichthyosiform
erythroderma and limb defects (CHILD) syndrome is an X-linked
dominant disorder of distal cholesterol metabolism that typically
impacts only one side of the body. Dr. Paller says, “We have no idea
why it's so unilateral. But we have recently discovered that only
the normal X chromosome is expressed on the normal-appearing
side and in blood cells, while only the mutant X chromosome is
expressed in keratinocytes on the affected side, suggesting selec-
tive inactivation. This is the first step in trying to understand the
embryology of the unilateral manifestations.”

To date, she adds, “There’s been nothing to treat these patients -
anything touching the skin hurts. Many patients have prostheses
they can’t even wear because the skin on that side is ichthyotic.
They end up using bland emollients.”

Patients with CHILD syndrome lack a critical enzyme in the choles-
terol biosynthesis pathway, she says. “This missing enzyme results
in a deficiency of cholesterol, and a pileup of some of the precur-
sors in that pathway that can be toxic to skin.” To treat 2 patients
in her clinic, she says, “We concocted a topical information that
had 2% cholesterol to replace the missing cholesterol, but also
2% lovastatin. The statins block the pathway toward cholesterol
biosynthesis at a higher place and therefore cut off the flow of po-
tentially toxic metabolites. Applying this twice a day for 3 months
virtually cleared the skin.”®

“This tells us we need to start thinking about whether we have --
or can find -- pharmacologic agents that will correct the skin mani-

festations based on pathogenesis,” says Dr. Paller.

Better categorizing genetic diseases. Genetic research also has driven
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the reclassification of several inherited diseases. As a result, Dr. Paller
says that ichthyoses are now grouped into syndromic versus non-
syndromic types, and they're grouped to a greater extent based on the
gene mutations that cause them rather than merely the clinical and
histological appearance of the skin. The reclassification also helps physi-
cians understand that diseases that may not look similar might require
similar treatment because they stem from similar mutations, she adds.

“In the next 5 to 10 years, we will be able to divide these diseases
into groups such as those related to cholesterol metabolism or
those related to defects in skin proteins such as filaggrin, and then
design therapies that will address where the changes in the skin
are occurring,” explains Dr. Castelo.
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Research Cooperative Targets
Atopic Dermatitis and More

Pediatric trials in atopic dermatitis (AD) are rare for several rea-
sons, says Wynnis Tom, M.D., assistant clinical professor in the
Departments of Pediatrics and Dermatology at the University of
California in San Diego (UCSD), and Rady Children’s Hospital in
San Diego. Reasons include a lack of pharmaceutical company
support and the difficulty of enrolling children for clinical research.

To help meet these children’s needs, in July 2010, pediatric
dermatologists proposed the formation of a national research
collaborative called the Pediatric Dermatology Research Alli-
ance (PEDRA), noting the many contributions of the Heman-
gioma Investigation Group (HIG), which is a subset of PEDRA,
says Amy S. Paller, M.D., professor and chair of dermatology
and professor of pediatrics at the Northwestern University
Feinberg School of Medicine in Chicago. Another group of pe-
diatric dermatologists is dedicated to creating a database and
joint studies of patients with epidermolysis bullosa (EB).

Other pediatric dermatologists have met over the last year
to organize and distribute materials about the potential side
effects and guidelines for treating severe AD in children with
systemic medications, says Dr. Paller. “We had to use our own
experiences because no comparative clinical trials have ever
been performed with these agents in children,” she says.

Elaine Siegfried, M.D,, adds, “Nothing is Food and Drug Administration
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(FDA) -approved for severe AD in adults or children.” She is professor
of pediatrics and dermatology at St. Louis University in St. Louis, MO.
Dr. Tom says, “That makes it hard because insurance plans
often won't cover treatment. They'll say, ‘it's not approved in
this age group.” At UCSD, Dr. Tom explains that “As we treat
these children open-label -- with the decision about which
drug to use made by the dermatologist, patient, and parents —
we're going to collect more information on patients’ respons-
es, side effects, and laboratory abnormalities.”

Over the next few years, PEDRA plans to enroll 200 children
total and report interim data on its first 50 patients, says Dr.
Tom. Although less than 10% of patients with AD fall into the
severe category, she explains that these children are the most
severely affected in terms of their schooling and daily lives,
and they have a high failure rate of topical treatments and
also frequently develop infections.

With these newly organized research efforts, says Dr. Tom, PEDRA
participants will collaboratively develop protocols for psoriasis,
hemangiomas, and EB, in addition to moderate to severe AD.

For more information, please visit:
www.nmff.org
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Eyelash Booster Treats Vitiligo?

A small pilot study shows that some patients with vitiligo may
benefit from Latisse® (bimatoprost, Allergan). Among 10 patients
treated, “All repigmented over the 6-month treatment period,”
reports Leslie Castelo-Soccio, M.D., assistant professor of pediatrics
and dermatology at the Children’s Hospital of Philadelphia.

Patients who had focal or segmental vitiligo maintained their re-
sponse after treatment stopped, she adds, although many with
generalized vitiligo relapsed.’” To further explore this therapy, she
says, “A trial sponsored by Gian Sagar Medical College and Hospi-
tal (Ram Nagar-Banur, India,) is now recruiting patients.”

The therapy makes sense intuitively because Latisse® can cause
hyperpigmentation of the eyelid, says Dr. Castelo.

“We don’t know why the medication causes melanocytes to start
functioning again, but this may be a clue to why it works in these
patients.”
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