BY BRUCE JANCIN

VaiL, CoLo. — By far the greatest
need in Kawasaki disease is for a diag-
nostic laboratory test—and recent de-
velopments suggest that gene expres-
sion testing may be the answer.

“I don’t think we’re going to have a di-
agnostic test tomorrow, but with refine-
ment I'm hopeful that gene expression
profiling might be the basis of a diag-
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nostic test,” Dr. Marsha Anderson said at
a conference on pediatric infectious dis-
eases sponsored by the Children’s Hos-
pital, Denver.

“We really, really, really need a diag-
nostic test,” added Dr. Anderson, a pe-
diatric infectious disease specialist at the
University of Colorado, Denver.

The need is desperate because it’s clear
that patients who meet the original
Kawasaki disease case definition are just
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the tip of the iceberg. That was ac-
knowledged 5 years ago in the revised
American Heart Association Kawasaki
disease guidelines, which highlighted the
diagnosis and treatment of what has
come to be termed incomplete Kawasa-
ki disease (Circulation 2004;110:2,747-71).

Patients with incomplete Kawasaki
disease—that is, with fewer than four of
the standard criteria—are at increased
risk of coronary artery complications,
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CONTRAINDICATIONS

FINACEA® Gel, 15%, is contraindicated in individuals with a history of hypersensitivity to propylene glycol or
any other component of the formulation.

WARNINGS
FINACEA® Gel, 15%, is for dermatologic use only, and not for ophthalmic, oral, or intravaginal use.

There have been isolated reports of hypopigmentation after use of azelaic acid. Since azelaic acid has not
been well studied in patients with dark complexion, these patients should be monitored for early signs of
hypopigmentation.

PRECAUTIONS

General: Contact with the eyes should be avoided. If sensitivity or severe irritation develops with the use

of FINACEA® Gel, 15%, treatment should be discontinued and appropriate therapy instituted. The safety

and efficacy of FINACEA® Gel, 15%, has not been studied beyond 12 weeks.

Information for Patients: Patients using FINACEA® Gel, 15%, should receive the following

information and instructions:

* FINACEA® Gel, 15%, is to be used only as directed by the physician.

* FINACEA® Gel, 15%, is for external use only. It is not to be used orally, intravaginally, or for
the eyes.

 Cleanse affected area(s) with a very mild soap or a soapless cleansing lotion and pat dry with
a soft towel before applying FINACEA® Gel, 15%. Avoid alcoholic cleansers, tinctures, and astringents,
abrasives, and peeling agents.

* Avoid contact of FINACEA® Gel, 15%, with the mouth, eyes and other mucous membranes. If it does
come in contact with the eyes, wash the eyes with large amounts of water and consult a physician if
eye irritation persists.

 The hands should be washed following application of FINACEA® Gel, 15%.

* Cosmetics may be applied after FINACEA® Gel, 15%, has dried.

o Skin irritation (e.g., pruritus, burning, or stinging) may occur during use of FINACEA® Gel,
15%, usually during the first few weeks of treatment. If irritation is excessive or persists, use
of FINACEA® Gel, 15%, should be discontinued, and patients should consult their physician
(See ADVERSE REACTIONS).

 Avoid any foods and beverages that might provoke erythema, flushing, and blushing (including spicy
food, alcoholic beverages, and thermally hot drinks, including hot coffee and tea).

* Patients should report abnormal changes in skin color to their physician.
 Avoid the use of occlusive dressings or wrappings.
Drug Interactions: There have been no formal studies of the interaction of FINACEA® Gel, 15%,
with other drugs.
Carecil is, Mi Impairment of Fertility: Long-term animal studies have not been
performed to evaluate the carcinogenic potential of FINACEA® Gel, 15%. Azelaic acid was not mutagenic
or clastogenic in a battery of in vitro (Ames assay, HGPRT in V79 cells {Chinese hamster lung cells}, and
chromosomal aberration assay in human lymphocytes) and in vivo (dominant lethal assay in mice and
mouse micronucleus assay) genotoxicity tests.
Oral administration of azelaic acid at dose levels up to 2500 mg/kg/day (162 times the maximum
recommended human dose based on body surface area) did not affect fertility or reproductive
performance in male or female rats.
Pregnancy: Teratogenic Effects: Pregnancy Category B
There are no adequate and well-controlled studies of topically administered azelaic acid in pregnant
women. The experience with FINACEA® Gel, 15%, when used by pregnant women is too limited to
permit assessment of the safety of its use during pregnancy.
Dermal embryofetal developmental toxicology studies have not been performed with azelaic
acid, 15%, gel. Oral embryofetal developmental studies were conducted with azelaic acid in rats,
rabbits, and cynomolgus monkeys. Azelaic acid was administered during the period of organogeneisis
in all three animal species. Embryotoxicity was observed in rats, rabbits, and monkeys at oral doses of
azelaic acid that generated some maternal toxicity. Embryotoxicity was observed in rats given
2500 mg/kg/day (162 times the maximum recommended human dose based on body surface area),
rabbits given 150 or 500 mg/kg/day (19 or 65 times the maximum recommended human dose
based on body surface area) and cynomolgus monkeys given 500 mg/kg/day (65 times the
maximum recommended human dose based on body surface area) azelaic acid. No teratogenic
effects were observed in the oral embryofetal developmental studies conducted in rats, rabbits, and
cynomolgus monkeys.

An oral peri- and postnatal developmental study was conducted in rats. Azelaic acid was

administered from gestational day 15 through day 21 postpartum up to a dose level of

2500 mg/kg/day. Embryotoxicity was observed in rats at an oral dose that generated some maternal toxicity

(2500 mg/kg/day; 162 times the maximum recommended human dose based on body surface

area). In addition, slight disturbances in the postnatal development of fetuses was noted in rats at

oral doses that generated some maternal toxicity (500 and 2500 mg/kg/day; 32 and 162 times the
maximum recommended human dose based on body surface area). No effects on sexual
maturation of the fetuses were noted in this study. Because animal reproduction studies are not
always predictive of human response, this drug should be used only if clearly needed during pregnancy.
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Nursing Mothers:

Equilibrium dialysis was used to assess human milk partitioning in vitro. At an azelaic acid
concentration of 25 pg/mL, the milk/plasma distribution coefficient was 0.7 and the milk/
buffer distribution was 1.0, indicating that passage of drug into maternal milk may occur. Since
less than 4% of a topically applied dose of azelaic acid cream, 20%, is systemically absorbed,
the uptake of azelaic acid into maternal milk is not expected to cause a significant change
from baseline azelaic acid levels in the milk. However, caution should be exercised when
FINACEA® Gel, 15%, is administered to a nursing mother.

Pediatric Use: Safety and effectiveness of FINACEA® Gel, 15%, in pediatric patients have not been
established.

Geriatric: Clinical studies of FINACEA® Gel, 15%, did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects.

ADVERSE REACTIONS

Overall, treatment related adverse events, including burning, stinging/tingling, dryness/tightness/
scaling, itching, and erythema/irritation/redness, were 19.4% (24/124) for FINACEA® Gel, 15%, and 7.1%
(9/127) for the active comparator gel at 15 weeks.

In two vehicle controlled, and one active controlled U.S. clinical studies, treatment safety was monitored
in 788 patients who used twice daily FINACEA® Gel, 15%, for 12 weeks (N=333) or for 15 weeks (N=124),
or the gel vehicle (N=331) for 12 weeks.

Table 3. Cutaneous Adverse Events Occurring in 21% of Subjects in the Rosacea Trials by
Treatment Group and Maximum Intensity*

FINACEA® Gel, 15% Vehicle
N=457 (100%) N=331 (100%)
Mild Moderate Severe Mild Moderate Severe
n=99 n=61 n=27 n=46 n=30 n=5
(22%) (13%) (6%) (14%) (9%) (2%)
Burning/
stinging/
tingling 71 (16%) 42 (9%) 17 (4%) 8 (2%) 6 (2%) 2 (1%)
Pruritus 29 (6%) 18 (4%) 5 (1%) 9 (3%) 6 (2%) 0 (0%)
Scaling/dry
skin/xerosis | 21 (5%) 10 (2%) 5 (1%) 31(9%) 14 (4%) 1(<1%)
Erythema/
irritation 6 (1%) 7 (2%) 2 (<1%) 8 (2%) 4 (1%) 2 (1%)
Contact
dermatitis 2 (<1%) 3(1%) 0 (0%) 1(<1%) 0 (0%) 0 (0%)
Edema 3 (1%) 2 (<1%) 0 (0%) 3(1%) 0 (0%) 0(0%)
Acne 3(1%) 1 (<1%) 0(0%) 1(<1%) 0 (0%) 0(0%)

*Subjects may have >1 cutaneous adverse event; thus, the sum of the frequencies of preferred terms may
exceed the number of subjects with at least 1 cutaneous adverse event.

FINACEA® Gel, 15%, and its vehicle caused irritant reactions at the application site in
human dermal safety studies. FINACEA® Gel, 15%, caused significantly more irritation than its
vehicle in a cumulative irritation study. Some improvement in irritation was demonstrated over
the course of the clinical studies, but this improvement might be attributed to subject dropouts.
No phototoxicity or photoallergenicity were reported in human dermal safety studies.

In patients using azelaic acid formulations, the following additional adverse experiences have been
reported rarely: worsening of asthma, vitiligo depigmentation, small depigmented spots, hypertrichosis,
reddening (signs of keratosis pilaris), and exacerbation of recurrent herpes labialis.

Post-marketing safety—Skin: facial burning and irritation; Eyes: iridocyclitis on accidental exposure with
FINACEA® Gel, 15%, to the eye (see PRECAUTIONS).

OVERDOSAGE

FINACEA® Gel, 15%, is intended for cutaneous use only. If pronounced local irritation occurs,
patients should be directed to discontinue use and appropriate therapy should be instituted
(See PRECAUTIONS).
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just like patients who meet the original
diagnostic criteria, and they too respond
to intravenous immunoglobulin. But fa-
miliarity with the revised guidelines isn’t
all that great outside the centers of ex-
pertise in Kawasaki disease, and the lack
of a diagnostic test results in delays in di-
agnosis and treatment, which can have
critical long-term impact.

“I suspect that once we get a diagnos-
tic test, we're going to quadruple the
number of patients. We’re going to have
patients we never dreamed had Kawasa-
ki disease who turn out to have very mild
forms of it. That’s been seen in many
other diseases once a diagnostic test was
available,” Dr. Anderson observed.

Strong evidence suggesting that ge-
netic predisposition plays a role in the de-
velopment of Kawasaki disease comes
from Japan, where the disease incidence

‘I don’t think we’re going to
have a diagnostic test
tomorrow, but with refinement
I’'m hopeful that gene expression
profiling might be the basis of a
diagnostic test.’

is 10- to 15-fold higher than in white pop-
ulations. Japanese studies indicate that
within 1 year after a first case occurs in
a family, the incidence of Kawasaki dis-
ease in a sibling is 2.1%. Moreover,
Kawasaki disease is twice as common in
children whose parents had the disease.

Investigators at Stanford (Calif.) Uni-
versity are pursuing the genetic connec-
tion using DNA microarray technology
to examine patterns of gene expression
in whole blood from patients with acute
and convalescent Kawasaki disease. They
demonstrated that patients with Kawasa-
ki disease had increased expression of
clusters of genes associated with platelet
and neutrophil activation, including
genes coding for cell adhesion, innate im-
munity, and B-cell activation, whereas in-
terferon-gamma was turned off.

They also reported that gene clusters
that were turned on in Kawasaki disease
were by and large turned off in adeno-
virus infection, whereas those that were
turned off in Kawasaki disease were
turned on in adenovirus infection.
Whole-blood samples from patients
with group A streptococcal infection
showed a gene expression profile some-
what similar to that of Kawasaki disease,
whereas samples from patients with sys-
temic drug reactions were more akin to
the adenovirus infection pattern.

When blinded evaluators were asked
to use a set of 38 gene transcripts to cat-
egorize 23 Kawasaki disease patients and
8 with adenovirus infections, they got the
diagnosis right in 21 of 23 Kawasaki dis-
ease patients and in 7 of 8 with adeno-
virus (J. Infect. Dis. 2009;200:657-66).

This is the most promising lead to
date in the effort to develop a diagnostic
test for Kawasaki disease, in Dr. Ander-
son’s view. [ ]
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