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Abstract: Fluocinolone acetonide 0.01% in a blend of refined peanut
and mineral oils has been established as effective and safe treatment for
atopic dermatitis in patients 2 years and older, including those with peanut
sensitivity, for several years. We sought to study the safety of fluocinolone
acetonide 0.01% oil and its potential for adrenal axis suppression in infants
as young as 3 months of age. A controlled, open-label study was performed
in children aged 3 months to 2 years with moderate to severe atopic der-
matitis at two academic pediatric dermatology centers. Patients received
topical fluocinolone acetonide 0.01% oil twice daily to affected areas
involving a minimum of 20% body surface ratio for 4 weeks. Cortisol stim-
ulation testing was performed at baseline and at the end of the treatment
phase. Patients were monitored for medication use and adverse events.
Efficacy was assessed using the Investigator Global Severity and Response
scales. Thirty-two patients with moderate to severe atopic dermatitis were
recruited into the study and 30 were evaluated with the Physician’s Global
Improvement Assessment tool. The mean body surface ratio treated for all
age groups was 48%. Eighty-three percent of patients had marked or better
improvement scores by week 2 and 96% by week 4, with 40% completely
cleared. No adrenal suppression occurred in the 24 patients that met inclu-
sion criteria for hypothalamus-pituitary axis (HPA) axis analysis. No relevant
adverse events occurred. Results of this study support the safety and effi-
cacy of fluocinolone acetonide 0.01% in refined peanut oil vehicle, for infants
as young as 3 months of age with atopic dermatitis. No evidence of adrenal
suppression or adverse local effects was demonstrated after 4 weeks of
twice daily treatment.
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Atopic dermatitis (AD) is the most common inflam-
matory skin disorder in children and affects up to 20%of
the childhood population. Most cases manifest early
during the first year of life and frequently show diffuse
and widespread body surface involvement (1).

The impact of AD on a child’s overall well being and
the stress on the family, particularly when an infant is
affected,maybeoverwhelmingandhasonlyrecentlybeen
more widely acknowledged (3,4). An increasing body of
literature supports the possibility that effective treatment
of AD in early infancymay impact the long-term clinical
manifestations of the ‘‘atopy syndrome’’ (5–8).

The exact pathophysiology of AD is still unknown.
Treatment is largely aimed at controlling symptoms and
topical steroids are commonly applied as primary inter-
vention. However, safety concerns about the use of
topical corticosteroids as themainstay of treatment often
hinder institution of prompt and appropriate treatment
to control early AD in infancy (9–12). Physicians are
understandably cautious in the use of topical corticos-
teroids in these young patients, who require particularly
close monitoring given the known side effects of topical
corticosteroids and theirpotential for increased incidence
or severity in this age group. Often there is reluctance to
prescribe adequate quantities and duration of treatment,
even if the severity of the dermatitis and the degree of
body surface involvement indicate such an approach.
A heightened degree of worry and strong feelings of
‘‘steroid phobia’’ are encountered commonly in parents
as well (13–16).

Few approved treatments have been proven safe in
this age group in extended clinical studies and long-term
clinical use. Topical calcineurin inhibitors which have
shown promise in this context, carry a ‘‘black box’’
warning issued by the Food and Drug Administration
(FDA), and are currently not indicated for this age
group. Topical corticosteroids continue to be used, but
the need for pediatric safety data is evident (17,18).

This study of fluocinolone acetonide 0.01% in refined
peanut oil was performed to evaluate the efficacy and
safety in infants 3 months to 2 years of age. Unique
factors in the study design and analysis include: the
young age of participating children down to 3 months of
age, the high relative body surface ratio (BSA) of 20%
BSA minimum involvement, the moderate to severe
dermatitis assessed by global severity score at baseline,
and the extended treatment course with 4 weeks twice
daily (BID) application.

METHODS

This open-label study involved pediatric patients aged
3 months to 2 years with moderate to severe AD

covering at least 20% total body surface area.1 The
diagnosis of AD was established based on criteria
developed by Hanifin and Rajka (2).

Parents consented to application of Derma-Smoo-
the ⁄FS Body Oil� (fluocinolone acetonide) topical oil
0.01%twice daily for 4 weeks to affected areas anduseof
the product vehicle as a skinmoisturizer as needed. Each
participant underwent a blood draw for cortisol levels
before and 30 minutes after ACTH (cortrosyn) Stimu-
lation Test administered dose of 0.125 mg upon enroll-
ment (day 1) and at completion of study (day 29). A final
post treatment evaluation was performed at day 35,
1 week posttreatment. The study was conducted at two
centers:RadyChildren’sHospital, SanDiego,California
andTheUniversity ofMiamiMiller School ofMedicine,
Department of Dermatology, Division of Pediatric
Dermatology, Miami, Florida. All efficacy data were
considered secondary outcome measures. Investigators
evaluated individual signs and symptoms, pruritus,
prurigo, eczematous lesions, and lichenification aswell as
global severity and global response at each visit, includ-
ing a 1 week posttreatment visit (Tables 1 and 2).

The scales used were as follows: static global severity
score upon enrollment and at each visit, global response
score on days 14 and 29 compared with baseline and
assessment of patient’s disease 1 week posttreatment
(Table 3).

Each patient wasmonitored for possible local adverse
events, such as skin atrophy and telangiectasia. Normal
HPA axis response was prospectively defined based on
the cortrosyn injection established standard, as stated in
the package insert: a normal response is >5 micro-
gram ⁄100 mL (lg ⁄dL) for the prestimulation amplasma
level, and>18 lg ⁄dL for the 30-minute poststimulation
level with an increment of at least 7 lg ⁄dL. Acceptable
normal values for Cortisol levels2 fall within a range
from 2.4 to 22.9 for the age group 2 months to 13 years
old.

Patients who had used topical corticosteroid or cal-
cineurin inhibitors or any systemic corticosteroids within
14 days of start of the study, who had any concomitant
medical or dermatological disorder or had participated

1
Percentage of the body surface area estimated using the rule of nines,
refined with a Lund-Browder or Berkow chart. Gomez R, Cancio LC.
Management of Burn Wounds in the Emergency Dept., Emerg Med
Clin N Am, 25 (2007) 135–146.
2
Reference range for age group 2 months to 13 years is 2.4–
22.9 lg ⁄dL. Copyright � 2003 by Laboratory Corporation of Amer-
ica� Holdings and Lexi-Comp Inc. All Rights Reserved. Bravo EL,
‘‘Physiology of the Adrenal Cortex,’’ Urol Clin North Am, 1989,
16(3):433–7 (review). Kirkman S and Nelson DH, ‘‘Alcohol-Induced
Pseudo-Cushing’s Disease: A Study of Prevalence With Review of the
Literature,’’Metabolism, 1988, 37(4):390–394 (review).
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in a clinical drug or device study within 30 days, were
excluded from study participation.

The study was conducted at two centers: Rady Chil-
dren’s Hospital, San Diego, California and The Uni-
versity ofMiamiMiller School ofMedicine,Department
of Dermatology, Division of Pediatric Dermatology,

Miami, Florida. The protocol, patient recruitment
advertisements, and informed consent form prior to
enrollment of patients for investigatorMagdaleneDohil,
M.D., was reviewed and approved by Children’s Hos-
pital Institutional Review Board, and for investigator
Elizabeth Connelly, M.D., was reviewed and approved
by Western International Review Board.

RESULTS

Efficacy Evaluation

Thirty-two patients between the ages of 3 months and
2 yearswith the diagnosis ofADandaminimumof 20%
BSA involvement were enrolled. Of these, 30 subjects
received study drug and drug vehicle for moisturizing,
had at least one visit and were included in the final
analysis of efficacy parameters in the ITT (intent-to-
treat) population (Table 4). The demographics are
shown in Table 5. Data analysis shows that the baseline
body surface area involvement of recruited subjects was
at least 50% in 20 subjects and in eight of these >75%.

TABLE 1. Atopic Dermatitis Severity Assessment Scores

Score

Static Global
Severity of
Atopic Dermatitis

Individual signs and
symptoms of AD:
Pruritus, Lichenification,
Prurigo and Eczematous
lesions Assessment of patient’s disease 1-week posttreatment

0 None None Completely cleared of signs ⁄ symptoms of atopic dermatitis
1 Mild Mild Has residual signs ⁄ symptoms, but do not require further treatment
2 Moderate Moderate Although signs ⁄ symptoms were gone at the last visit, patient now

requires further treatment for atopic dermatitis
3 Severe Severe Patient was not cleared at any point during the study and requires

further treatment for atopic dermatitis

TABLE 2. Physician Global Assessment Score

Score
Physician global improvement assessment
(global response) scoring definition

0 Complete clearing; 100% improvement ⁄ clearance from
baseline

1 Excellent response; 75–99% improvement ⁄ clearance
from baseline; residual traces of disease may be present

2 Good response; 50–74% improvement ⁄ clearance from
baseline

3 Fair response; 25–49% improvement ⁄ clearance from
baseline

4 Slight response; <25% improvement ⁄ clearance from
baseline

5 No change from baseline
6 Exacerbation of condition as compared with baseline

TABLE 3. Study Visits

Procedures

Screening1 Evaluations study visits

Baseline Day 14 Day 29 (28 + 1) Day 35

Visit window )7 days or day 0 ±3 days +3 days 7 days
posttreatment

Informed consent, demographics,
inclusion ⁄ exclusion criteria, physical
examination, medical history, diagnosis
of Atopic dermatitis

X

Pre- and poststimulation cortisol levels X X
Cosyntropin injections X X
Investigator evaluations

Body surface area X
Signs ⁄ symptoms severity X X X
Global severity X X
Global improvement X X
Local adverse events X X X X
Disease status X

Parent assessment of global improvement X X

1Screening and Baseline ⁄Day 0 may be same day.
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Further breakdown of these data reveal that in the age
bracket from 3 to 6 months five of the seven subjects
had>75%BSA involvement and in the>6–12 months
age group seven of eight subjects had >50% BSA
involvement. Overall mean BSA involvement for all age
groups was 48% (Table 6).

The parameters recorded include changes in the
signs ⁄ symptoms of AD, Physician Global Improvement
frombaseline, PhysicianAssessment of global severity at
baseline, day 14 and 29, Changes in Global Assessment
at follow-up visit day 35 and Parent Assessment of pru-
ritus and Global Improvement as well as Parent
Assessment of Global Improvement at day 14 and 29.

All efficacy parameters showed statistically significant
improvement from baseline to day 14 and continuing
through to day 29. The score for pruritus as per investi-
gator evaluation changed from 2.07 at baseline to 0.40 at
day 29 (Table 7). This was similarly to the parent eval-
uation with a baseline score of 2.2 and a day 29 score of
0.37.

The Physician Global Improvement scores showed
100%of patients improved by day 29with 96% showing
marked or better improvement and 40% being clear of
disease (Table 8). The Global Severity Assessment at
baseline showed that 90% of patients had moderate
disease and 10% had severe involvement. At day 29,
no patients had severe disease, only 7% had moderate
disease and the remainder were assessed as being clear of
or showing only mild dermatitis (Table 9).

The parent assessment scoreswere similar, with 100%
of children showing marked or better improvement by
day 29, 76% of these being clear or almost clear of dis-
ease. Of the 27 patients who returned for the day 35
follow-upvisit 1 weekposttreatment 44%didnot require
further treatment, and 46% were felt to benefit from
additional treatment.

Safety Evaluation

No serious adverse events occurred in any enrolled
patient. No patient had cutaneous atrophy or telangiec-
tasia develop during the course of the study. The results

TABLE 4. Intent to Treat (ITT) Study of Population

Patient disposition in the study n

Number of subjects enrolled 32
Site 1, San Diego, CA: 22 subjects
Site 2, Miami, FL: 10 subjects
Number of subjects who did not complete study: 4
BL cortisol <5 lg ⁄ dL* 1
Did not return for BL cortisol evaluation* 1
Did not return for final follow-up visit 1
Withdrawn for adverse event at day 14 1

ITT population 30

BL, baseline; ITT, intent-to-treat.
*These subjects did not receive study drug and were not included in
the ITT population.

TABLE 5. ITT Population Demographics

Gender Boy 15 (50)
Girl 15 (50)

Race Caucasian 7 (23.3)
African American 10 (33.3)
Asian 6 (20.0)
Other 7 (23.3)

Age (yrs) Mean 1.1
SD 0.7
Mininmum–Maximum 0.3–2.7

Values in parenthesis are in percentage.

TABLE 6. Distribution of %BSA Involvement by Age Group,
ITT Population

AGE % BSA
Total number
of subjects (n)

3–6 mos 1 subject at 20%
1 subject at 50–75%
5 subjects at >75%

7

>6–12 mos 1 subject at 20%
4 subjects at 50–75%
3 subjects at >75%

8

>12 mos and older 8 subjects at 20%
7 subject at 50–75%

15

BSA, body surface ratio; ITT, intent-to-treat.

TABLE 7. Investigator Evaluations of Signs and Symptoms at
Baseline, Day 14 and 29

Parameter
Baseline score
(n = 30)

Day 14*
(n = 30)

Day 29*
(n = 30)

Pruritus 2.07 0.77 0.40
Prurigo 0.70 0.33 0.17
Lichenification 1.37 0.70 0.40
Eczema 2.10 1.17 0.63

*All values are significantly less (p £ 0.003 Wilcoxon paired test)
than the corresponding baseline values.

TABLE 8. Distribution of Global Improvement Ratings at Day
14 and 29

Time n

Number of patients with a rating of:

Clear
Almost
clear Marked Moderate Slight

No
change

Day 14*� 29 1 (3) 10 (35) 13 (45) 2 (7) 2 (7) 1 (3)
Day 29 30 12 (40) 7 (23) 10 (33) 1 (3) 0 0

Values in parenthesis are in percentage.
*One subject did not have day 14 values.
�Day 14 versus 29: p < 0.019 (chi-squared test).
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of the cortisol level analysis showed no effect on theHPA
axis following the 4 weeks of treatment in all of the 24
patients that qualified for inclusion in the HPA axis
analysis.

Six patients in the ITT population did not meet the
criteria forHPAaxis evaluation andwere not included in
the analysis of the HPA population because of the fol-
lowing circumstances:Onepatient had abaseline cortisol
value of 4.9 lg ⁄dL, below the less than five criterion, but
was included in the study after considerable discussion
between the sponsor and the site primary investigator
that 4.9 lg ⁄dLwaswithin the normalA.M. cortisol level
range for this age group, 2.4–22.9 lg ⁄dL (Lab Corp
cortisol reference range, see footnote 2). Moreover, this
patient responded normally to the cosyntropin test:
poststimulation cortisol value of 20.7 lg ⁄dL.

Three patients had posttreatment prestimulation
cortisol values below the <5 lg ⁄dL criterion, 3.9, 4.3,
and 4.6, respectively, but these were within the normal
range for this age group and the poststimulation
cortisol values were normal, above 18 lg ⁄dL and with
an>7 lg ⁄dL increase.One patient had slightly elevated,
but within the normal range pretreatment pre- and
poststimulation cortisol values (16.6 and 26.5 lg ⁄dL,
respectively). prestimulation with a poststimulation in-
crease>7 lg ⁄dL. In the same patient, the posttreatment
pre- and poststimulation cortisol values were similarly
high: 25.3 and 30.6 lg ⁄dL respectively. Although the
increment was <7 lg ⁄dL, 5.3 lg ⁄dL, thereby meeting
the definition of suppression per protocol, this patient
clearly responded to the cortisol stimulation including a
poststimulation value of>18 lg ⁄dL. These results were
therefore interpreted as not being clinically relevant and
the subject was categorized as having normal axis func-
tion. It has to be taken into consideration that the stress
and anticipation of a repeated blooddraw in a 1-year-old
will very possibly be reflected in the baseline cortisol
levels. Given the special circumstances in enrolling the
age group of 3 months to 2 years in this study, minor
deviations from the cortrosyn established standard were

accepted, provided the values did not digress from the
normal range. One patient could not be fully evaluated
because of failure of a day 29 blood draw.

DISCUSSION

Topical steroids have remained the cornerstone in
treatment of inflammatory skin disorders, specifically
AD, since they were first introduced in 1952. Despite
their efficacy in controlling AD in most patients, con-
cerns regarding their known potential local and systemic
side effects limit their use.The current studywasdesigned
to address these safety concerns using topical steroids in
very young infants.

To date, the efficacy, tolerability, and safety record of
fluocinolone acetonide 0.01% in peanut oil, which is
widely used in the treatment of psoriasis and AD in
adults and children, has been excellent. Data from
several previous multicenter clinical studies in children
withADaged2–12 years of age, have shownefficacy and
safety on extensive body surface areas, including in
peanut sensitive patients (19,20).

The efficacy data were independently assessed by
means of standardized tools by both the physicians and
parents.ThePhysicianGlobal Improvement score shows
a marked or better improvement in 83% of patients by
week 2 and 96% by week 4. Of 100% of patients who
started with moderate or severe disease at baseline, 94%
were assessed as having no or mild disease by week 4
according to the Physician Global Severity score. The
data for the respective scores given by parents were as
follows: 82% of patients showed marked or better
improvement by week 2 and 100% by week 4. Parents
rated specifically the improvement of pruritus, the sin-
gular symptom that is commonly cited as causing the
most anxiety and grievance for families, from 2.2 at
baseline to 0.37 at week 4. The corresponding rating by
physicians was 2.07 at baseline to 0.40 at week 4. All
other parameters of the signs and symptoms score
showed statistically significant and steady improvement
between baseline and weeks 2 and 4.

These data reflect a very close inter-observer correla-
tion between physician’s and parent’s assessment of
disease severity and course during the study. Assessment
of skin disease severity at follow-up one week after dis-
continuation of study medication further showed the
treatment success with 44% of the 27 evaluable subjects
remaining symptom free and not requiring further
treatment at this time. All patients tolerated the study
medication well, and no significant adverse events were
judged to be related to the study treatment. All reported
adverse events were mild or moderate in severity and
most had resolved by completion of the study.

TABLE 9. Distribution of Global Severity Assessments at
Baseline, Day 14 and 29

Time n

Number of patients with a rating of:

None Mild Moderate Severe

Baseline 30 0 0 27 (90) 3 (10)
Day 14 30 1 (3) 23 (77) 6 (20) 0
Day 29 30 12 (40) 16 (54) 2 (7) 0

Values in parenthesis are in percentage.
Baseline versus day 14 versus 29: p < 0.0001 (chi-squared test).
Baseline versus day 14: p < 0.0001 (chi-squared test).
day 14 versus 29: p = 0.002 (chi-squared test).
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None of the 24 patients in the study meeting criteria
for inclusion in the HPA population analysis showed
signs of adrenal axis suppression. The mean baseline
values were >5 lg ⁄dL and the mean poststimulation
values were >18 lg ⁄dL.

Although correlation to the concomitant use of the
moisturizing drug vehicle in between treatments and the
lack of adrenal suppression was not evaluated in this
study, it is unlikely that the application of the vehicle had
any effect on the risk for adrenal suppression. The pres-
timulation and poststimulation values were not signifi-
cantly different.

Treatments for AD that are clinically proven to be
safe and effective, specifically in children under the age of
2, are limited. Fluocinolone acetonide 0.01% in peanut
oil was shown in this study to offer such a treatment
choice, supporting and demonstrating safety and efficacy
in the treatment of moderate-severe AD in children
3 months to 2 years of age for 4 weeks with BID appli-
cation and a mean BSA involvement of 48% treated for
all age groups. Importantly, in the very young age
brackets of 3–6 months and up to 1 year, 13 of 15
patients were treated on at least 50% BSA and eight
of these to >75% of BSA. These data are clinically rel-
evant, as AD in these very young infants frequently
presents with almost complete BSA involvement neces-
sitating treatment that is both efficacious and safe in
contrast to older infants in whom the dermatitis starts to
localize preferentially to flexural areas. The properties of
the vehicle further lend themselves favorably to the
treatment ofAD in childhood.Thepeanut oil base serves
as an excellent moisturizer with easy application, even
absorption profile and good penetration into the skin
(19). Additionally, studies have shown excellent toler-
ance of this product even in known peanut sensitive
patients without allergic reactions. These data are
important evidence that the concern of causing allergic
reactions in patients with AD using this particular
product, is unfounded (20). The refined peanut oil
extracted by hot processing and used as vehicle in fluo-
cinolone acetonide 0.01%, does not contain any residual
protein and is safe for peanut sensitive patients (20,21). It
can also be safely used in combination with other medi-
cations, as demonstratedby the lackof any reporteddrug
interactions in the various clinical trials to date and the
favorable record in postmarketing surveillance submit-
ted annually to the FDA.
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