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EXECUTIVE SUMMRY

Desonide Foam, 0.05%, is a new topical drug formulation of desonide that is under
review for the treatment of atopic dermatitis. Desonide is considered a low-potency
corticosteroid and is currently approved in the U.S. in three different dosage forms for
topical use: cream, ointment, lotion, all at a strength of 0.05%. In addition to the initial
product line (TridesilonQ!), several commercial and generic dosage forms are available.

The Connetics clinical development program for Desonide Foam consisted of seven
studies that included the standard set of studies for evaluation of topical corticosteroid
therapies. As mutually agreed upon with the FDA, a direct assessment of in vivo
bioavailability was not required for this product. The clinical pharmacology studies
included a hypothalamic-pituitary- adrenal (HPA) axis suppression study in subjects with
atopic dermatitis and two vasoconstriction studies (pilot and pivotal) in healthy
volunteers to evaluate the potency of the proposed Desonide Foam 0.05%.

There was no significant difference in the vasoconstriction response between the
Tridesilon Cream (0.05% Desonide) and the Desonide Foam 0.05% formulation. This



suggests that these two formulations should be considered within the same potency
category (generally recognized as "mild" or "low" potency). The results ofthe safety
analysis showed that the proportion of subjects determined to have demonstrated HPA
axis suppression was 4% (3/75) of subjects overall. The most frequently reported AE was
pyrexia. All treatment related AEs were mild to moderate application site reactions.
There were no severe, serious or life-threatening adverse experiences or deaths reported
during the study. None of the subjects in the study had serum glucose levels that were
considered to be clinically significant.

A Phase 3 study evaluated the safety and efficacy of the proposed Desonide Foam 0.05%
compared to its Vehicle Foam. As excerpted from the sponsor's version, the results of
this study demonstrated that Desonide Foam was significantly more effective than
placebo foam (for the primary and all of the secondary endpoints, p"' 0.0001 for both the
ITT and Per-Protocol populations) in reducing the manifestations of atopic dermatitis, as
measured by treatment success. The mean percent reduction in the sum of the scores of
erythema, induration/papulation, lichenification, scaling, and oozing/crusting from
Baseline to Week 4 was 60.0% for -Foam vs. 20.9% for Vehicle Foam.

Recommendation:

The Clinical Pharmacology and Biopharmaceutics section ofNDA 21'-978 is acceptable
with the suggested labeling changes as described below.

CPB-Labeling: The following section should be added in the Pharmacokintics section of
the labeling:

Pharmacokinetics:

Treatment beyond 4 consecutive weeks is not recommended, because of the potential for
the drug to suppress the hypothalamic-pituitary-adrenal (HPA) axis. In a controlled
pharmacokinetic study, 3 of 75 (4%) patients experienced - suppression of the

adrenalfollowing 4 weeks of~ (desonide) Foam therapy.

Primary Reviewer: Tapash K. Ghosh, Ph.D.

Clinical Pharmacology and Biopharmaceutics
Division of Pharmaceutical Evaluation II

Team Leader: Edward D. Bashaw, Pharm.D.
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BACKGROUN

The proposed topical formulation Desonide Foam 0.05% ~ -- ":M) submitted under

section 505 (b) (l) is aimed to treat atopic dermatitis. Due to their anti-inflammatory,
antipruritic, and vasoconstrictive actions, topical corticosteroids, including desonide, are
often used for the treatment of corticosteroid-responsive dermatoses ofthe skin and scalp,
including contact dermatitis, atopic dermatitis, and seborrheic dermatitis. The mechanism
of anti-inflammatory activity of the topical corticosteroids is unclear. However,
corticosteroids are thought to act by the induction of phospholipase A2 inhibitory
proteins, collectively called lipocortins. It is postulated that these proteins control the
biosynthesis of potent mediators of inflammation such as prostaglandins and leukotrienes
by inhibiting the release of their common precursor arachidonic acid. Arachidonic acid is
released from membrane phospholipids by phospholipase A2.

The proposed Desonide Foam is a petrolatum-based emulsion aerosol foam containing
the active ingredient desonide, a low-potency topical corticosteroid. It is dispensed from
an aluminum can pressurized with a hydrocarbon (propane/butane) propellant. The foam
delivery system has certain advantages over other currently marketed dosage forms.
Cream and ointment dosage forms have aesthetic disadvantages in that these products
may leave a greasy or sticky residue on the skin. Lotions may be runny, leading to loss of
active ingredient at the desired site of action. In contrast, the foam is a non-runny vehicle.
The foam is dispensed and massaged into the skin which collapses the foam structure,
and deposits the active ingredient onto the skin. Better patient compliance may be
expected with the foam formulation because of the localized application and improved
aesthetic properties.

The Connetics clinical development program for Desonide Foam consisted of seven
studies that included the standard set of studies for evaluation of topical corticosteroid
therapies. Two studies were conducted in healthy volunteers to evaluate the potency of
Desonide Foam: a vasoconstriction pilot study (DES.C.I02) that was used to design the
primary vasoconstriction study (DES.C.IOt), in which the potency of Desonide Foam
was evaluated relative to other active corticosteroid therapies and to its Vehicle Foam.
Two other studies in healthy volunteers evaluated: 1) the irritancy of Des on ide Foam
(DES.C.l04) and 2) the ability of 

Desonide Foam to induce sensitization (DES.C.i03).
Because this drug is a corticosteroid, a hypothalamic-pituitary" adrenal (HPA) axis
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suppression study (DES.C.201) was also completed in subjects with atopic dermatitis. A
Phase 2 study (DES.C.202) was completed to evaluate the safety and effcacy of
Desonide Foam compared to Vehicle Foam and to verify the sample size for the pivotal
Phase 3 study, DES.C.301. The pivotal study was a single Phase 3 study (DES.C.301)
designed to meet the criteria of being a very persuasive and highly robust study. This
Phase 3 study evaluated the safety and efficacy of Desonide Foam compared to its
Vehicle Foam.

As mutually agreed upon with the FDA, a direct assessment of in vivo bioavailability was
not required for this product. A pilot vasoconstriction study (DES.C.I02) was completed
in healthy adult subjects. Potential subjects were screened for vasoconstriction
responsiveness using two dose applications of Desonide Foam (one occluded and one
non-occluded) on normalskin of the upper ventral arms (two sites). Eight dose durations
ranging from 15 minutes to 6 hours were used to assess the topical vasoconstriction
activity of Des on ide Foam. Statistical evaluation ofthe AUECo-24hdose-duration data
from the occluded sites suggested an effective dose in 50% of the people (EDso) of about
0.25 hours. Given the low vasoconstriction response observed at 0.25 hr, the Principal
Investigator recommended that, for a pivotal potency ranking study, the EDso for
Desonide Foam be tested at a dose duration no less than 0.25 hrs, and no greater than 1
hr, with the test sites occluded during the dose application period. In the primary
vasoconstriction study (DES.C.l 0 I), thirty-six subjects were enrolled and treated with
Desonide Foam, Elocon Cream, Tridesilon Cream and hydrocortisone cream to specific
areas on the forearm. Potency was assessed by measuring the vasoconstriction response
of the skin by chromameter following a 1 hour occluded dose exposure. Elocon (0.1 %
mom etas one furoate) which is generally recognized as a moderate potency formulation,
and thus by inference, would produce a greater vasoconstriction response over Desonide,
did, in this study, demonstrate a lower AUEC, but statistically similar response to the
Tridesilon Cream. This disparity in the Elocon response (verses its recognized potency
ranking) is most likely attributable to the applied dose duration and occlusion of the
applied dose. No measurable vasoconstriction response, above baseline, was observed for
the Vehicle Foam, the non-treated control sites and for the hydrocortisone cream 0.5%
formulation. There was no significant difference in the vasoconstriction response
between the Tridesilon Cream (0.05% Desonide) and the Desonide Foam 0.05%
formulation. This suggests that these two formulations should be considered within the
same potency category (generally recognized as "mild" or "low" potency).

An HPA Axis suppression study (DES.C.201) assessed the effect of Desonide Foam on
the HP A axis, as measured by the cosyntropin stimulated change in serum cortisol
response. This was an open-label study that enrolled 81 subjects diagnosed with atopic
dermatitis. Due to difficulty in obtaining blood samples pre- and post-stimulation at
Week 4, there were a total of75 evaluable subjects. All subjects had a minimum of25%
body surface area (BSA) involvement and a normal serum cortisol response at Screening.
The criterion to establish a normal response was a post-injection serum cortisol level
greater than is mcg/dL. The results of the safety analysis showed that the proportion of
subjects determined to have demonstrated HPA axis suppression was 4% (3/75) of
subjects overalL.
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A Phase 3, Multicenter, Randomized, Double-Blind, Vehicle-Controlled Study of the
Safety and Efficacy of Desonide Foam, 0.05%, in the Treatment of Adolescent and
Pediatric Subjects with Mild to Moderate Atopic Dermatitis. The regulatory pathway
chosen for this program was to conduct one very persuasive, highly robust, randomized,
double-blind, vehicle-controlled Phase 3 study demonstrating the superiority of Desonide
Foam to its vehicle. In this multicenter, randomized, double-blind, vehicle-controlled
study of 58 1 patients with mild to moderate atopic dermatitis, Desonide Foam was
applied twice daily for 4 weeks. Robustness was understood as: I) a high level of
statistical significance, 2) consistency of responses across sites, and 3) consistency of
responses across subgroups (age cohort, gender, race, and disease severity). The results
ofthis study demonstrated that Desonide Foam was significantly more effective than
placebo foam (for the primary and all of the secondary endpoints, p .: 0.0001 for both the
ITT and Per-Protocol populations) in reducing the manifestations of atopic dermatitis; as
measured by treatment success. The mean percent reduction in the sum of the scores of
erythema, induration/papulation, lichenification, scaling, and oozing/crusting from
Baseline to Week 4 was 60.0% for Desonide Foam vs. 20.9% for Vehicle Foam.

GENERAL ATTRIBUTES

Trade name:
-M (Desonide Foam 0.05%

Generic name: Desonide

Chemical name: (lIß, 16a)-1 1,21-dihydroxy-16,17-((l- methylethylidene)bis(oxy))-
pregna-l,4-diene-3,20-dione

Molecular formula/molecular weight: C24H3206/416.51

Chemical Structure:

CH,OH
I --c=o

. H /'" CR. L--------o-- --CH,HO i / ". 7' ~ --(....,"-/" ".,' 1./ '. 0-- '__
.~'. CH".L H ,j~___.___._r---' CH3

..;/ .'-'.1.../' U ""'.1.. ~// 'H' .
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Description and Composition of the Drug Product:
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. Desonide Foam, 0.05% (Desonide Foam) is a petrolatum-based emulsion aerosol foam
containing the active ingredient desonide, a low potency corticosteroid for the treatment
of atopic dermatitis. The route of administration is topical and the dosing regimen is
twice daily for up to four weeks. Desonide Foam is formulated to provide patients with
an easily applied product containing" j.

The quantitative composition of Des on ide Foam is contained in the following Table.

Quantitative Composition of Desonide Foam 0.05%

Referlfltce to QualîJ'
I

Component Stlmàanl Fuiiction ~'í);lï'Wi

DE'se,iide Iii-house -
I.

. -
Propylene G1yco! USP -
Phea,')x)'et1;al101 NF I.

'1iJlhite ?etlü-latlltu USP --~,

Líg.ht lvlúieni! Oil l\'F , ,
Isopropyl i"-lyii~tate- l'~\f I. -
S(:ifbi.tan )..1i;uolaurate Nz.

.

Cetyl ß..kdwl NF T ~
Cyde-methicol1e ~NF .

-

Purified \\later USP

Auhydi'çi.n Ciiric Acid USP , ~
I

.-
Pr,tawúum Citmte (1''''10 QiJhych-ate:) USP 1 \

P(ilyoxyl 20 C.e-t'Cisrearyl Ethei- NF r - - -
Desonide Foam is packaged in an aluminum container'

It is supplied in a 100 g size.
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Individual Study Reviews:

NDA: 2l-978/Study DES.c.iOi Study Dates: Jul, 04 - Oct, 05

An Open-Label Study to Evaluate the Safety of Desonide Foam, 0.05%, Including
Its Effect on the Hypothalamic Pituitary Adrenal Axis of Adolescent and Pediatric
Subjects

Objectives: To evaluate the safety of Desonide Foam including its effect on the
hypothalamic pituitary adrenal (HPA) axis following twice daily (morning and evening)
appl ication for 4 weeks to the diseased skin of adolescent and pediatric subjects with
atopic dermatitis.

Methodology: This was a multicenter, open-label study in approximately 60 evaluable
adolescent and pediatric subjects with mild to moderate atopic dermatitis to assess the
safety of Des on ide Foam including its effect on the HPA axis, as measured by the
cosyntropin stimulated change in serum cortisol response. Subjects who met all iIlclusion
and exclusion criteria including a clinical diagnosis of mild to moderate atopic dermatitis
based on an Investigator.s Static Global Assessment score of2 or 3, at least 25% treatable
body surface area (BSA) involvement and a normal serum cortisol response at Screening
were eligible to enter the study. The criterion to establish a normal response was a post-
injection serum cortisol level greater than 18.0 mcgldL.

Number of Subjects Planned: 60 subjects, 15 evaluable subjects per age cohort
Number of Subjects Enrolled: 81 subjects
Cohort 1: 2: 12 years': 18 years. enrolled 19. subjects

Cohort 2: 2: 6 years': 12 years.enrolled 16 subjects
Cohort 3: 2: 3 years': 6 years.enrolled 22 subjects
Cohort 4: 2: 3 months': 3 years.enrolled 24 subjects
Gender: Male: 30 Female: 51

Age: 3 months to 18 years
Ethnicity (Race): Caucasian: 35 , Black: 29, Hispanic: 10, Asian: 5, Other: 2

The study consisted of 4 weeks oftreatment with visits at Screening, Baseline, Weeks 1,
2,4 (or end of treatment) and a Conditional Visit scheduled 4 weeks post-treatment as
needed for laboratory testing or adverse experience evaluations. The maximum time a
subject could be in the study was 8 weeks if they were required to return for a
Conditional Visit. All treatments were administered twice daily (morning and evening)
for 4 weeks to a minimum of25% treatable body surface area (BSA).

At the first visit (Screening) a cosyntropin stimulation test was conducted for each
subject to determine the post-injection serum cortisol level and blood was drawn to
determine the subject's serum glucose levels. At Visit 1 (Baseline) each subject's
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eligibility to paiiicipate in the study was evaluated; post-injection serum cortisol levels
were reviewed; treatable BSA was assessed to be at least 25%. Subjects eligible for
enrollment were instructed by the nurse/study coordinator in the proper use of study
medication and drug was dispensed. Subjects/primary caregivers were to apply study
drug twice daily (morning and evening) to at least 25% treatable BSA twice daily
application for 4 weeks. All areas affected with atopic dermatitis were treated with the
study drug, including the face, scalp, and intertriginous areas. In the event of improving
or clearing of disease, the subject was to continue to apply study drug to at least 25%
BSA.

At Visits 2 and 3 (Weeks 1 and 2) the extent of atopic dermatitis (% BSA), and
compliance with study drug were determined.

At Visit 4 (Week 4 or end of treatment) the extent of atopic dermatitis (%BSA), and
compliance with study drug were determined. A cosyntropin stimulation test was
conducted on each subject to determine post-injection serum cortisol levels and blood
was drawn to determine serum glucose levels. Subjects with an abnormal cosyntropin
stimulation test at Visit 4, other abnormal laboratory results or study drug related adverse
experiences requiring follow-up were scheduled for a Conditional Visit (4 weeks
following last study drug administration). At the Conditional Visit, a cosyntropin
stimulation test was conducted for subjects with an abnormal serum cortisol level at the
previous visit. Blood was drawn for subjects with an abnormal, clinically significant
serum glucose level at the previous visit.

Criteria for evaluation: All basal and post-stimulation serum cortisol levels at Screening,
Week 4, and Conditional Visit (as applicable) are listed for each subject.
Effect on HPA axis as determined by response to cosyntropin stimulation tests. The
criterion to establish a normal response is a post-injection serum cortisol level greater
than 18 mcg/dL.

Results: Summary of Serum Cortisol (mcg/dL) of all subjects are listed in the following
Table 1.

The proportion of subjects determined to have demonstrated HPA axis suppression was
4% (3/75) of subjects overall, 5% (1/18) of subjects in Cohort 1 (~ 12 ~ 18 years), 5%
(1120) of subjects in Cohort 3 (~ 3 ~ 6 years), and 5% (1122) of subjects in Cohort 4 (~3
months ~ 3 years). No subjects in Cohort 2 (:?6~12 years) demonstrated any evidence of
HPA axis suppression (Table 2).
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Table 1: Summary of Serum Cortisol (mcg/dL)

Cob",'! 1 Cohort '! CohDrt :3 Cohort 4 Total

Nuinbd' ,;,f Subjeets ; i6 '"' 24 81~g,

B"si1j-Sd.lnliI"doii Levds ~-' f.5 ~.. 24 8.1- "-

SCl't2i:nii:rg

It k9 16 22 24 81

me",,(std) 1367(6.26) 13.35(53) 13.646.22) 13.63(9.53) 13.59(7.1 3)

tl)i?3..mi lCt60 1..35 1 155 1 UH) 1 1.80

mi::. ~l:;;:: (&0,34.0) (4. 1~14.4) (4.0,26.7) (50,50.9) (40,50.9)

\Veek 4/ Emf of Treatment

11 19 6 20 23 78

me'L(-;:clj 14..11C312) 13:.23(6.25) 12.16(4.23) 10.99(4.78) 12.5 1(5. 1 ¡ )

.L~:2.c''.~)~) L3. 10 133)0 11.25 10.&;) 1 1 .90

L;;'; ~.. t::,.:.X (73,26.2) 0.8;22.8) (52.,20.8) (3.8,21 .0) (3 Jii,26.2)

Co udj d on:il Yi,-,it

n . - 1 1 -

cne~1::(.:-td) 14_-60(.) - 24040(.) EL900 15.97(7.84)

aJe,~"iI~,~l 14..60 - 24.40 8:90 14.60

mE:. :::t;X (14.6,14.6) - (24.4,24A) (3.9,8.9) (SS\24.4)

POSl- 'üintthitiün Levels t.9 16 12 24 S 1

SC:!'t2¿-iÙi:is,

1: 1 9- 16 12 24 81

me""("td) 26.95(5..55) 28.43(4..30) 30. 18(5.54) 33.12(10.54) 29.95(7.5&)

n.~e.:i:.:ni .26..80 28. 10 29.80 30.6.5 29.20

rr..::. rn:3;:K (21..0/:+2.0) (21.3~35..3) (19.7,44.6) (19,0,7Q.8) (19,0,7(1.8)

Cohort J. COIIQrt
-, Cohort 3 Colar! 4 Total

'Yeel: "VEnd of Tre;i uneue

¡¡ 19 t6 20 20 75-

Uj2~'I::(.:.r~n 15..üG:(4..75) 27.63(4. 1
~,'~-

28.-90(7.&0) 27.97(5.64) 27.40(5.90).'

¡¡ee.a:i 14..20 27.:05 27.55 2795 2:6.60-

Ln;.:~. LUt:X ( 1:S-.(L36.0) (22~4~36-.6) 06.1,46.3) (1 75,41 ~O) 06J.46.3)

CoiiclitìOIWI Yi'iit

II - 1 1 l'

me:i::(.;,d) 20..30(.) - .r.ÓO(.) 3080(. 30.57(10. ì5)

Lg::(l~Ul 2fiJ-O -, 40.00 30.8. 30.&0

ED":::. Lj~::-X (lG,.j~2Ú.3) - (4(1.6,40.6) (311&JO.&) (2Ú3,40.6)

:-rc~::: Ii Semm CcrrnoJ mea¡;::reme¡;t js belnri' tIl;: tUldefectabïe, lew! then tnein",..urem.eir ï5cakul¡¡ed tHing
. ... .1 _ ~ _ _ __~,. i _ : ___. -
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Table 2: Incidence of (Reversible) HP A Axis Suppression by Cohort
Cohott 1 Cnhol'r i Cohort 3 Cohort 4 Total

Nuinb~l ofSubjeds 19 Hi 22 24 81

"Veü: -kEiid 'Jí

Tl"~a rintu(

L: 19 16 2;1 20 75

EP_5, ..'i:cs
SU;JFt'k:i.()n 1 (S~-;o) D 1 (5:';,) 1 (5~~) " (4%)

COJHlitioiiai Vîdt

1: 1 D 1 t 3

EPA .::~xi:;

Supp:-es'sio:i I) NA Ü 0 0'

Note: HP A Axis Suppression defined as a post-injection serum cortisol level oif less than or equal to 18 ugldL.

In Cohort 1, subject 155-0013 was determined to have demonstrated HPA axis
suppression at Week 4 which was reversed at the Conditional Visit. The post-stimulation
result at week 4 for subject 155-0013 was 18.0 mcg/dL. At the Conditional Visit, the pre-
stimulation level was 14.6 mcg/dL and the post-stimulation level was 20.3 mcg/dL. The
subject was an otherwise healthy, 16-year-old female who weighed 122.8 lbs. Her initial
% BSA was 28%.

In Cohort 3, subject 176-0009 was determined to have demonstrated HPA axis
suppression at Week 4 which was reversed at the Conditional Visit. The subject was an
otherwise healthy, 4-year-old male who weighed 40.0 lbs. The post-stimulation value at
week 4 for subject 176-0009 was 16.2 mcg/dL and the post-reading was 16.1 mcg/dL. At
the Conditional Visit, the pre-stimulation level was 24.4 mcg/dL and the post-stimulation
level was 40.6 mcg/dL. His initial BSA was 34%.

In Cohort 4, subject 176-0010 was determined to have demonstrated HP A axis
suppression at Week 4 which was reversed at the Conditional Visit. The subject was an
otherwise healthy, 2 year old male who weighed 31.0 lbs. The post-stimulation result at
week 4 for subject 176-0010 was 17.5 mcg/dL. At the Conditional Visit, the pre
stimulation level was 8.9 mcg/dL and the post-stimulation level was 30.8 mcg/dL. The
subject suffered from occasional fevers during the study which might have been a
secondary cause of the mild suppression. His initial BSA was 30%.

Conclusion: 3 of75 evaluable subjects experienced HPA axis suppression at Week 4 as

determined by a post-cosyntropin stimulation serum cortisol level of 18 mcg/dL or less
and all had a reversal of their serum cortisol levels at a Conditional Visit scheduled for 4
weeks after suppression was observed. Therefore the following section should be added
in the Pharmacokinetics section of the PPI.

Pharmacokinetics:
Treatment beyond 4 consecutive weeks is not recommended, because of the potential for
the drug to suppress the hypothalamic-pituitary-adrenal (HPA) axis. In a controlled
pharmacokinetic study, 3 of 75 (4%) patients experienced ~ - suppression of the
adrenalfollowing 4 week- of! -(desonide) Foam therapy.
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NDA: 21-978/Study DES.C.I02 Study Dates: Dec' 04 - Apr' 05

A Single-blind, Single Exposure Study, to Evaluate the Vasoconstriction Activity of
Topically Delivered Desonide Foam, 0.05% in Normal Skin in Healthy Adult
Subjects: Dose Ranging Study

Objective of the Study:

Part A: Validate vasoconstrictor assay precision.

Part B: To evaluate the dose response vasoconstriction profie of Desonide Foam,
0.05%, (Desonide Foam) at different dose durations over a short period of time (15 min-
6 hrs).

Study Design: This was a single-blind, single-exposure study on healthy adult male and
female subjects. Potential subjects were screened for vasoconstriction responsiveness
using two dose applications of Desonide Foam (20 ilL to 4 cm2 ; one occluded and one
non-occluded) on normal skin of the upper ventral arms (two sites). For Part A of the
study conduct, six subjects had four 4-cm2 untreated sites on one forearm measured by
Chromameter™ to assess reproducibility and precision of the test facilities technique and
instrumentation. Individuals that met all inclusion and exclusion criteria and
demonstrated a visual vasoconstriction score of 1 or greater at both screen test sites were
qualified for enrollment into the. For Part B of the study conduct, 12 subjects had eight 4-
cm2 sites on both forearms evaluated for vasoconstriction response to a single lot of
Desonide Foam following different durations of dose application ranging from 15
minutes to 6 hours. Two untreated sites on each arm remained as control sites. Both arms
were dosed identically. On one arm, all test sites were occluded, while on the other arm,
the test sites remained non-occluded. Vasoconstriction response was evaluated by
Chromameter measurement at pre-dose, 1,2,4,6, 8, 10,20,24,28, and 32 hours after
dose removal, for a total of 1 1 time points. This study was based on the staggered
application and synchronized removal dose-duration response study design.

Degree of vasoconstriction response (skin blanching) was conducted visually at the
Screening phase only and scored on a five-point scale (0 to 4). In the Treatment phase,
skin blanching was conducted by the use of a' )
using the L * A *B color scale ("a" value only).

Chromameter "a" scores (L * A *B scale) were tabulated, corrected for baseline readings
and then corrected for the untreated sites at each time point. Descriptive statistics were
obtained and differences between dose durations as well as determination of ED so, Emax,

and A UEC(O-24) values for both occluded and non-occluded arms, were made using
population based ANOVA methods (SAS and P-Pharm softare).
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Results:

Part A: Five repetitive Chromameter measurements were conducted on four non-dosed
sites on six subjects within a one-hour duration. Overall coefficient of variation was
determined to be 7.33% across non-dosed sites and subjects.

Part B: The calculated AUEC(o-24) results are presented below:

Summary Chromameter Negative AUEC(Q-24h) Results (meaD; D = 12)
".---'.'4'~""' .. --,

F,xmu),,:iciri
Dose Dti:mtion Occluded Site$ Non.Oce:lued Sites

(bi) ).¡eg:ati\i~ At:rECH4J¡ Negtive AL"ECo_l'~

I)::f:;'S11f-de Fc,~m. 0.0S",\) (US 3.1 2.tì

De~;cll¡de £'C1r¡Hl. ü.OY)\) (() 18. 7 20.9

Der;:;ui de - OallL G. O:)~:",o I 20.2 9.6

I),,~; c1ú¿e, F~¡Mn 0.05':/::1 2 14.T 1"7.9

DerX'1iide :F-'Dßlll., G.05~~'~1 ;, JQ3 5.Ú

De~;;:lii!e - c(z¡nl.. 0. 05(~,:'~, -4 31 .S is.7

Ih:s,';)jüde; .t. ~"~ln Ü.Ü:St:-:. 5 23 .û 15.8

De;X',iù6e :F031ìl:. 0.05% 6 3 1 .3 20.9

Summary EDso and EMAx Results from P-Pharm Statistical Analysis

T,re:.rh.:i¿.llt :: Subject;;" EDi,) E~
()~cg.tided 1 1 025 hr 32

:~ ca.C'(clnde-d 1 1 !lEI mi

Occhided 12 (1.24- hr 29

Non-.()cc1uded 12 fi8 ii
* With and without Subject #008 who had an abnormal (+ 0.15) reading at the Hour 6 reading.

The dose-response effect based on vasoconstrictor results obtained from the subjects was
used for estimation of the EDso and Emax values from only the occluded test sites. The
data from the non-occluded sites, across subjects, could not provide an EDso estimate due
to the low vasoconstriction response measured and the high degree of variability seen
from the response that could be measured. Statistical evaluation of the AUECO-24h dose

duration data from the occluded sites suggests an EDso of about 0.25 hours (Figure
below).
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However, given the low vasoconstriction response observed at 0.25 hr, the Principal
Investigator recommends that, for a pivotal potency ranking study, the ED50 for the foam
formulation containing desonide be tested at a dose duration no less then 0.25 hrs, and no
greater than 1 hr, with the test sites occluded during the dose application period.

Comment: Based on the study result, the reviewer concurs with the principal
investigator's recommendation that the final to be marketed desonide foam formulation
should be tested around dose duration of one hour under occlusion in the pivotal study.
In fact, the pivotal study was conducted at dose duration of one hour under occlusion.

NDA: il-978/Study DES.C.IOI Study Dates: Apr, 05 - May, 05

A Skin Blanching Study of Desonide Foam, 0.05% by Human Vasoconstrictor Assay

Objective of the Study: The objective of this study was to compare the relative
vasoconstrictor potency of Des on ide Foam, 0.05% (Desonide Foam) to: 1) EloconCI
cream, 0.1 %,2) hydrocortisone cream 0.5%, 3) TridesilonCI cream, 0.05% and 4) Vehicle
Foam.

Study Design: This single center, masked (evaluator and subject) study was designed to .
compare the vasoconstriction effect of a new foam based Desonide formulation to three
other commercially available topical corticosteroid formulations: Elocon Cream (0.1%
mom etas one furoate), Tridesilon Cream (0.05% Desonide) and hydrocortisone Cream
0.5% in 36 (lIM; 25F; 34 Caucasian; 1 Hispanic; 1 Asian) healthy volunteers. Potency
was assessed using the vasoconstriction response of the skin following a 1 (one) hour
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occluded dose exposure duration to each formulation as measured using the
chromometer. The selection of the dose duration and the use of occlusion was based on
information obtained from a previously conducted pilot study, DES.C.i 02.

At the Screening visit, an assessment of the skin on the subjects' forearms was
conducted. A test area (4 cm2) was demarcated on normal skin on the upper ventral arm
of each subject and a pre-dose visual assessment was conducted. Tridesilon cream (20
JlL) was applied to the designated test area and covered with an occlusive dressing.
Removal ofTridesilon cream occurred 5.5 hours following application. A visual score
assessment was performed 30 minutes after dose removal to evaluate skin blanching
response. A visual skin blanching score of 1 ( one) or greater qualified the subject for
inclusion into the study.

During the evaluation phase, subjects were instructed to: shower no less than 2 hours
before test article administration (Day 1); refrain from using lubricating creams on the
forearms for 24 hours prior to Day 1 and throughout the study; not to exercise, bathe, or
shower during the study (Day 1-2). Subjects were permitted to leave the clinic with test
articles in place on the Screening Day provided they agreed not to disturb the test sites,
wash, or bathe, or perform any activities that would induce sweating. At Day 1, a total of
seven test sites (4 cm2) were demarcated on each forearm. Following pre-dose
chromameter readings of all test sites, 20 JlL of each test article was applied to a test site
on each forearm (five applications per arm). Two other sites on each forearm remained
untreated and served as control sites (total of 4 control sites). All test sites (treated or
untreated) were occluded. Test articles were removed 1 hour after application. Sites
remained un-occluded after test article removaL. Chromameter assessment of all test sites
was conducted at 1, 2, 4, 6, 8, 10, 12,24, 27, 30, and 36 hours after test article removal (a
total of 11 time points post-dose removal).

Results:

Assay Validation: To validate the precision of the vasoconstrictor assay, five repetitive
chromameter measurements were conducted on four non~dosed sites on six subjects
within a one-hour duration. Overall coefficient of variation was determined to be 4.23%
across sites and subjects.

Vasoconstriction Response:The vasoconstriction responses detected were consistent for
the topical application of corticosteroids versus the control sites. Specifically, the non-
dosed control sites and the Foam vehicle (placebo) dosed sites demonstrated no
vasoconstriction response. Those sites that received the hydrocortisone cream 0.05%
formulation also did not demonstrate any measurable vasoconstriction response across
subjects as expected froin topical hydrocortisone formulations as well as for other low
potency ranked topical corticosteroid formulations. Expectedly, the Desonide and Elocon
formulations demonstrated graded vasoconstriction responses. The mean negative AUEC
results and statistical comparisons are provided in the following Table.
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Mean -AVEC and Statistical Grouping using the Tukey's Studentized Range Test
(Means with the same group letter are not significantly different)
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The statistical analysis indicates that there is no significant difference in the
vasoconstriction response between the Tridesilon Cream (0.05% Desonide) and the new
Desonide Foam 0.05% formulation. This suggests that these two formulations should be
considered within the same potency category (generally recognized as "mild" or"low"
potency). Elocon (0.1 % mometasone furoate) which is generally recognized as a
"moderate" potency formulation, and thus by inference, would produce a greater
vasoconstriction response over Desonide, did, in this study, demonstrate a lower AUEC,
but statistically similar response to the Tridesilon Cream.

Discussion: According to the sponsor, the disparity in the Elocon response (verses its
recognized potency ranking) is most likely attributable to the applied dose duration and
occlusion of the applied dose. The original potency ranking of Elocon was most likely
made using visual scoring, a non-occluded dose, and evaluated using the older
McKenzie-Stoughton assay approach which calls for a i 6-hour dose duration. It is very
likely that the delivery and percutaneous absorption characteristics of mom etas one
furoate would be quite different under a I-hour occlusive dose (this study design) versus
a i 6-hour non-occlusive dose; consequently, a different vasoconstriction response would
be similarly likely to have occurred. However, this study was designed to compare
various formulations under identical conditions that were chosen to match the EDso
established for Desonide Foam in the pilot study, DES.C.l 02. Based on the statistical
similarity between the Desonide Foam and the Tridesilon Cream, these two formulations
should be considered similar in ranking potency (i.e., low potency).

C01lment: As Desonide Foam and the Tridesiloii Cream show statistical similarity in
skin blanching, these two formulations should be considered similar in ranking potency.
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