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Halobetasol propionate lotion 0.05% in
patients 12 to 16 years 11 months of age

with plaque psoriasis: Results of an
open-label study evaluating adrenal

suppression potential
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Background: The effects of halobetasol propionate (HBP) lotion 0.05% on the hypothalamic-pituitary-
adrenal (HPA) axis have not been previously evaluated in adolescents.
Objective: To examine the effect of HBP on HPA axis suppression in patients aged\17 years with plaque
psoriasis.
Methods: In this phase 4, open-label, multicenter study, patients aged 12 to 16 years 11 months with stable
plaque psoriasis covering $10% of their body surface area were enrolled. The patients applied an HBP
lotion twice daily for up to 2 weeks. The cosyntropin stimulation test was used to determine cortisol levels
at the time of screening and at the end of the study to evaluate HPA axis response. The additional endpoints
included adverse events, disease severity (measured using Investigator Global Assessment score), and
percent body surface area affected.
Results: Sixteen patients were enrolled and included in the safety population; 14 were included in the
evaluable population. One patient exhibited an abnormal HPA axis response (16.2 �g/dL) at the end of
the study; the response returned to normal at the 6-month follow-up visit. By the end of the study, the
Investigator Global Assessment score improved by $1 point in most patients; moreover, the percent body
surface area affected decreased from 11.5% to 2.8%. One mild adverse event was possibly related to the
HBP lotion; however, it resolved and did not cause study discontinuation.
Limitations: Small sample size.
Conclusion: The HBP lotion 0.05% appeared efficacious and well tolerated in patients as young as 12 years
old. ( JAAD Int 2022;6:13-9.)
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psoriasis.
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INTRODUCTION
Psoriasis is a common chronic, inflammatory

dermatologic disorder that can result in disease
sequelae and decreased quality of life.1 In approx-
imately 33% of patients, psoriasis begins during
childhood, with plaque psoriasis as the most com-
mon type of psoriasis in children.2-4 The negative
CAPSULE SUMMARY

d The safety of halobetasol propionate
lotion 0.05% with respect to adrenal
suppression and systemic exposure has
been established in adults with plaque
psoriasis; this study demonstrates similar
findings in adolescents.

d This study supports the use of
halobetasol propionate lotion 0.05% in
patients $12 years old with stable
plaque psoriasis.
impact of psoriasis on the
quality of life and psycholog-
ical well-being has been es-
tablished, and these effects
may be cumulative.5,6

Therefore, early and effec-
tive management of plaque
psoriasis is particularly
crucial in the adolescent
population.

Topical therapies,
including topical corticoste-
roids, have been used to
manage plaque psoriasis for
[50 years.7 Halobetasol pro-
pionate (HBP) lotion 0.05%

is a high-potency corticosteroid approved for the
topical treatment of plaque psoriasis in adults and
children$12 years old.8 The extent of the absorption
of a topical corticosteroid depends on a number of
factors, such as structure and concentration, vehicle
used, duration and frequency of application, occlu-
sion, condition of the skin, and individual variation.

Although generally effective, an important poten-
tial adverse systemic effect of all topical corticoste-
roids, especially high-potency corticosteroids, is
reversible hypothalamic-pituitary-adrenal (HPA)
axis suppression.7 HPA axis suppression is rarely
reported and often characterized by the misuse of
topical steroids.7 Excess and prolonged absorption
of corticosteroids may cause disruption of HPA axis
homeostasis through the suppression of hypotha-
lamic corticotrophin-releasing hormone, a major
regulator of the HPA axis, and the suppression of
pituitary adrenocorticotropic hormone, which
directly affects adrenal gland cortisol production.7,9

Reduction of HPA axis function is often not associ-
ated with clinical symptoms.7

The suppression of cortisol production can be
determined based on an examination of plasma or
serum cortisol concentrations before, during, and
after the application of a topical corticosteroid. The
gold standard to assess the HPA axis is the measure-
ment of cortisol levels after stimulating the adrenal
cortex with cosyntropin; this helps in testing the
ability of the HPA axis to act as a negative feedback
mechanism.7,10,11 Early and accurate detection of
HPA axis suppression is crucial because the conse-
quences of this suppression include an insufficient
bodily response to significant stress (illness, acci-
dent, surgery, etc), adrenal crisis, coma, or death.12,13

The potential of HBP lotion to suppress the HPA
axis in patients \18 years of age has not yet been
investigated. The objective of this study was to
determine the adrenal sup-
pression potential and phar-
macokinetic (PK) properties
of HBP lotion 0.05%
(Ultravate Lotion; Sun
Pharmaceuticals Industries
Inc) in patients 12 years to
16 years 11 months of age
with stable plaque psoriasis.

METHODS
Study design

This phase 4, open-label,
multicenter study was con-
ducted at 5 centers in the
United States (NCT03212963).
All patients provided written informed consent and
were accompanied by a parent or legal guardian at the
time of consent or consent signing. The parent or legal
guardian provided informed consent for the patient.

In this study, adolescent patients aged 12 years to
16 years 11 months with clinically diagnosed stable
plaque psoriasis covering $10% of the body surface
area (BSA; excluding the face, scalp, groin, axillae,
and other intertriginous areas) and an Investigator
Global Assessment (IGA) score of $3 (moderate)
were enrolled. The key exclusion criteria included
nonplaque forms of psoriasis, comorbidities that
potentially affect adrenal axis function (eg, Addison
disease and Cushing syndrome), and the use of
phototherapy (including laser), photochemother-
apy, or systemic or topical psoriasis therapy
30 days prior to treatment initiation or an abnormal
HPA axis response at the time of screening (a
poststimulation serum cortisol level of #18 �g/dL).

The patients applied amaximumof 50 gweekly of
the HBP lotion 0.05% to all identified plaque psori-
asis sites twice daily (approximately 12 hours apart)
for up to 2 weeks or until the psoriasis sites cleared.

Study endpoints
The primary endpoint of this studywas safety with

the use of the HBP lotion 0.05%. The safety end-
points included HPA axis response to cosyntropin
stimulation and trough HBP concentrations in the
plasma. Adverse events (AEs) and local skin re-
actions (LSRs) associated with topical corticosteroids



Abbreviations used:

AE: adverse event
BSA: body surface area
CST: cosyntropin stimulation test
EOS: end of study
HBP: halobetasol propionate
HPA: hypothalamic-pituitary-adrenal
IGA: Investigator Global Assessment
LSR: local skin reaction
max: Maximum
min: Minimum
PK: pharmacokinetics
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(telangiectasia, skin atrophy, burning or stinging,
and folliculitis) were also scored and recorded for
determining their severity at all postscreening visits.
The secondary efficacy endpoints included the IGA
score to assess disease severity and percent BSA
treated and affected with the disease over the course
of the study.

Assessments
Safety. A screening cosyntropin stimulation test

(CST) was performed at each patient’s first visit
(screening) between 7:00 AM and 9:00 AM to deter-
mine the HPA axis response and confirm normal
adrenal function prior to beginning the treatment
phase of the study. If the patient had an abnormal
HPA axis response, they were withdrawn from the
study. To assess adrenal function at the end of the
study (EOS), another CST was performed within
1 hour of the screening CST and $8 hours after
applying a dose of the HBP lotion 0.05%. A patient
exhibited adrenal suppression if the EOS CST re-
sulted in an abnormal HBP axis response. Patients
with adrenal suppression returned at least every
4 weeks for follow-up until the HPA axis response
returned to normal.

AEs were reported during the study and coded
using the Medical Dictionary for Regulatory
Activities, v20.0. They were recorded as mild,
moderate, or severe, and the relationship between
an AE and the test article was classified as definitely
related, probably related, possibly related, unlikely
related, or not related. Telangiectasia, skin atrophy,
burning or stinging, and folliculitis LSRs were
recorded and graded by severity as mild, moderate,
or severe.

Pharmacokinetics. At the time of screening,
blood was drawn from all eligible patients to
determine the baseline HBP concentration in the
plasma. Additional blood samples were collected
from the patients on days 8 and 15 (unless the
disease was cured on day 8) to determine the trough
HBP plasma concentrations. The blood collections
were performed immediately prior to lotion appli-
cation and approximately 12 hours after the previous
dose. On day 15, a PK sample was obtained
immediately prior to the CST.

Efficacy. The IGA score was assessed at the time
of screening, at the baseline, on day 8, and on day 15
or at EOS. Each assessment was treated as a stand-
alone assessment, and the investigators were in-
structed not to refer to previous assessments. The
IGA score (ranging from 0 to 4 on a 5-point scale,
with 0 indicating clear and 4 indicating severe) was
used to evaluate the overall severity of a patient’s
plaque psoriasis based on 3 individual characteris-
tics: scaling, erythema, and plaque elevation
(Table I).

The percent BSA affected with plaque psoriasis
was estimated at the baseline, on day 8, and on day
15 or at EOS. Additionally, the percent BSA treated
with the HBP lotion 0.05% was estimated at the
baseline and on day 8.

Statistical analyses
The safety population (n = 16) included all

patients who received $1 dose of the HBP lotion
0.05%. The evaluable population (n = 14) included
all patients in the safety population who also met the
following criteria: both screening and EOS CSTs
conducted between 7:00 AM and 9:00 AM, EOS CST
conducted within 1 hour of the screening CST,
applied $80% but #120% of expected applications
with the final dose applied no more than 14 hours
before the start of the EOS CST, no use of medica-
tions that may interfere with HPA axis function, and
no other significant protocol deviations. Two pa-
tients did not meet the criteria for the evaluable
population because the EOS CST was performed
6 days after their last dose. The 2 patients excluded
from the evaluable population were also excluded
from the PK population (n = 14).

Frequency counts and percentages were reported
for all categorical data; mean, median, SD, minimum,
and maximum were reported for continuous vari-
ables. The proportion of patients with adrenal sup-
pression was presented along with 95% CIs. The
changes in the observed serum cortisol levels after
stimulation at the time of screening, at EOS, and at
follow-up visits, if applicable, were also summa-
rized. The morning trough concentrations of HBP in
the plasma at the time of screening, on day 8, and on
day 15 or at EOS were summarized using geometric
mean, coefficient of variation, mean, median, SD,
minimum, and maximum.

Frequency distributions of the observed IGA
severity scores and changed IGA severity scores
from the baseline were presented for each



Table I. Investigator’s global assessment grading scale

Score Grade Assessment Description

0 Clear
Scaling No evidence of scaling.
Erythema No evidence of erythema (except possible residual coloration).
Plaque elevation No evidence of plaque elevation above normal skin level.

1 Almost clear
Scaling No more than a limited amount of very fine scales partially covers some

of the plaques.
Erythema No more than faint-red coloration.
Plaque elevation No more than very slight elevation above normal skin level, easier felt

than seen.
2 Mild

Scaling No more than mainly fine scales; some plaques are partially covered.
Erythema No more than light-red coloration.
Plaque elevation No more than a slight but definite elevation above normal skin level,

typically with indistinct or sloped edges on some of the plaques.
3 Moderate

Scaling No more than somewhat coarser scales predominate; most plaques are
partially covered.

Erythema No more than moderate-red coloration.
Plaque elevation No more than a moderate elevation, with rounded or sloped edges on

most of the plaques.
4 Severe

Scaling Coarse, thick tenacious scales predominate; virtually all or all plaques are
covered; rough surface.

Erythema Dusky to deep-red coloration.
Plaque elevation Marked to very-marked elevation, with hard to very-hard sharp edges on

virtually all or all the plaques.

Table II. Demographic and baseline
characteristics*

Characteristics 0.05% HBP

Sex, male, n (%) 10 (62.5)
Age, mean (SD), y 14.1 (1.5)
Median (min-max) 13.6 (12.5-16.9)

Race, White, n (%) 16 (100)
Ethnicity, Hispanic or Latino, n (%) 16 (100)
IGA score, n (%)
Clear (0) 0
Almost clear (1) 0
Mild (2) 0
Moderate (3) 14 (87.5)
Severe (4) 2 (12.5)

Percent BSA affected, mean (SD)y 11.5 (1.3)
Percent BSA treated, mean (SD)y 11.1 (1.1)

BSA, Body surface area; HBP, halobetasol propionate; IGA,

Investigator Global Assessment; max, maximum; min, minimum.

*Data presented for safety population (n = 16) unless otherwise

indicated.
yData presented for evaluable population (n = 14).
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visit. Descriptive statistics were provided for the
observed values and changes from the baseline
with respect to both the percent BSA affected and
treated for the evaluable and PK populations. All
statistical analyses and summaries were prepared
using SAS.

RESULTS
Patient characteristics and baseline
demographics

Overall, 19 patients were screened; of them, 16
consecutive eligible patients were enrolled, who
completed the study. The 3 screen failures were
due to abnormal HPA axis responses. The mean (SD)
age was 14.1 (1.51) years, and a majority (62.5%) of
the patients were boys (Table II).

Safety
One patient (7.1%; 95% CI: 0.2-33.9) in the

evaluable population had an abnormal HPA axis
response on day 15 or at EOS (16.2 �g/dL). This was
also the patient in the safety population (6.3%; 95%
CI: 0.2-30.2) who experienced an abnormal
response in the EOS CST. The patient’s post-CST
cortisol levels were monitored at the follow-up visits,
which returned to normal approximately 6 months
after day 15 or EOS.

The plasma trough concentration of HBP was
below the quantifiable limit (0.02 ng/mL) at all time



Table III. Summary of local skin reactions*yz

None Mild Moderate Severe

Predose telangiectasia
Baseline 11 (68.8) 4 (25.0) 1 (6.3) 0
Day 8 11 (68.8) 5 (31.3) 0 0
Day 15 or EOS 13 (81.3) 3 (18.8) 0 0

Predose burning
or stinging

Baseline 4 (25.0) 11 (68.8) 1 (6.3) 0
Day 8 9 (56.3) 7 (43.8) 0 0
Day 15 or EOS 15 (93.8) 1 (6.3) 0 0

Postdose burning
or stinging

Baseline 6 (37.5) 10 (62.5) 0 0
Day 8 13 (81.3) 3 (18.8) 0 0

EOS, End of study.

*Data presented as n (%).
yData presented for safety population (n = 16).
zSkin atrophy and folliculitis are not shown because they were not

reported during the study.
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points for all patients, except 1, who had a slightly
elevated HBP trough concentration of 0.0282 ng/mL
on day 15 or at EOS.

Overall, there were no serious treatment-emergent
AEs. The only AE was an abnormal adrenocorticotro-
pic hormone stimulation test result at EOS, experi-
enced by 1 (6.3%) patient, which was deemed
possibly related to the study medication. The AE
was mild; however, it resolved, and the patient
continued in the study. At the baseline, prior to the
application of the HBP lotion 0.05%, 1 (6.3%) patient
reported a moderate telangiectasia LSR and 1 (6.3%)
patient reported a moderate burning or stinging LSR.
All other reported cases of telangiectasia and burning
or stinging LSRs were mild (Table III). By EOS, all the
patients either improved or remained the same as
those at the baseline. The AEs and/or cases of
telangiectasia and burning or stinging LSRs (which-
ever applies) either improved or remained the same
as those at the baseline (Table III). There were no
severe LSRs; folliculitis and skin atrophy were absent
for all the patients at all visits.

Efficacy
At the baseline, 12 patients in the evaluable pop-

ulation had moderate plaque psoriasis (IGA grade 3)
and 2 patients had severe plaque psoriasis (IGA grade
4). On day 15 or at EOS, 2 (14.3%) patients had IGA
grade 3, whereas the remaining patients had grade 2,
1, or 0 (Fig 1). Thirteen (92.9%) patients had$1-point
improvement in their IGA score. At the baseline, the
mean (range) percent BSA affected was 11.5% (10%-
14%), which decreased to 2.8% (0%-10%) by EOS (Fig
2). Themean (SD) change in the percent BSA affected
from the baseline to EOS was �8.7% (3.2). Similarly,
at the baseline, the mean (range) percent BSA treated
with the HBP lotion 0.05% was 11.1% (10%-14%),
which decreased to 7.1% (3%-10%) by day 8 (Fig 2).
The mean (SD) change in the percent BSA treated
with the HBP lotion 0.05% from the baseline to day 8
was �4.1% (2.0).

DISCUSSION
This study investigated the adrenal suppression

potential and PK properties of a lotion formulation of
0.05% HBP applied twice daily in patients of 12 years
to 16 years 11 months of age with stable plaque
psoriasis. Minimal adrenal suppressive effects were
observed, suggesting the potential safety of HBP
lotion 0.05% under maximal-use conditions in
adolescent populations.

Systemic absorption is a common concern
following repeated application of topical corticoste-
roids, especially high-potency corticosteroids like
HBP lotion 0.05%.7 With prolonged use of cortico-
steroids, the suppression of the HPA axis and adrenal
insufficiency due to adrenal gland atrophy may
occur.7 HPA axis suppression is one of the most
important potential adverse effects of corticoste-
roids. If HPA axis suppression is prolonged, the
adrenal glands may undergo atrophy, which can lead
to dysfunction of the HPA axis. Furthermore, if one is
unaware that HPA axis suppression is present, more
serious consequences may arise, such as adrenal
crisis, coma, or death.12 HPA axis suppression
following the use of topical steroids in patients
with psoriasis has been investigated in adults and
occurs relatively rarely, although conflicting results
have been reported; however, data on its long-term
treatment effects and large treatment areas are
lacking.7,14 Additionally, the reduction of HPA axis
function is reversible and not usually associated with
clinical symptoms in adults.7,14 However, adolescent
patients may be more susceptible because of higher
ratios of skin surface to body mass than adults.15 This
study found that the HBP lotion 0.05% was well
tolerated by adolescent patients, as evidenced by the
fact that only 1 patient demonstrated abnormal HPA
axis function, which returned to normal approxi-
mately 6 months after the study ended. Notably, this
patient demonstrated laboratory evidence of HPA
axis suppression, but the suppression did not pre-
sent clinically (ie, no notable signs or symptoms
indicative of adrenal suppression). Further research
may consider identifying factors in adolescent pa-
tients associated with higher risk of HPA axis sup-
pression to identify at-risk patients and allow for
patient-specific treatment plans and additional moni-
toring for axis suppression, as needed.



Fig 1. Plaque psoriasis. Investigator Global Assessment scores at each study visit. Disease
severity was assessed on a 5-point scale from 0 to 4, with 0 indicating clear and 4 indicating
severe. The data are presented from the evaluable population (n = 14). EOS, End of study.

Fig 2. Plaque psoriasis. Percent body surface area affected
and treated evaluated at each study visit. The data are
presented from the evaluable population (n = 14). BSA,
Body surface area; EOS, end of study.
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The efficacy results of this study are comparable
with those of published studies on potent topical
corticosteroids used for the treatment of plaque
psoriasis in adults. Topical formulations of HBP
achieve treatment success, reduce psoriasis signs at
target lesions, and improve BSA following a 2-week-
daily treatment regimen.16,17 In a randomized,
double-blind, phase 2 study, 34% of adult patients
using HBP lotion 0.05% for 2 weeks achieved a
$2-grade improvement in baseline IGA score and
were clear or almost clear at EOS, compared with
only 3.3% of patients in the vehicle group.16 In this
study, all the patients, except 1, had a $1-point
improvement in their IGA score, whereas 8 (57.1%)
patients were considered cured or almost cured at
EOS. Additionally, both the percent BSA affected
with plaque psoriasis and percent BSA treated with
the HBP lotion 0.05% decreased over the course of
the study.

The safety profile, combined with the clear
improvement in plaque psoriasis, in this study may
support the use of HBP lotion 0.05% in the manage-
ment of moderate-to-severe plaque psoriasis in
adolescent populations. Effective therapies that
minimize serious safety risks are especially important
in this population because children with psoriasis
may require treatment into adulthood. Systemic
absorption of topical steroids depends on a number
of factors, such as anatomic site and extent of the
disease (% BSA affected).7,15 Therefore, further
research on the safety of HBP lotion 0.05% in patients
12 years to 16 years 11 months of age should be
conducted in larger and more diverse patient pop-
ulations to continue to understand the risk-benefit
profile of HBP lotion in this population.

The limitations of this study include the small
sample size and lack of a control group. Because
HPA axis suppression is known to occur relatively
rarely, larger studies are needed to better detect the
rate of safety events among adolescent patients.
Additionally, because this study investigated the
use of HBP lotion 0.05% over 2 weeks, the results
should not be applied to longer treatment plans.
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Lastly, the study population was predominately
Hispanic or Latino, and study findings are specific
to the Fitzpatrick skin type of the study group. Care
should be taken when applying these study findings
to other Fitzpatrick skin types.

CONCLUSIONS
The HBP lotion 0.05% was locally well tolerated,

showed minimal adrenal suppressive effects, and
was efficacious in patients aged as young as 12 years.
Overall, this study may support the use of HBP lotion
0.05% in children aged 12 years to 16 years 11months
with stable plaque psoriasis. Larger studies are
needed to further establish the safety profile of
HBP lotion in adolescent patients.
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