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1 Executive Summary 

The applicant has developed a new formulation of betamethasone dipropionate, 
Betamethasone Dipropionate Spray, 0.05%, for the topical treatment of moderate plaque 
psoriasis. Betamethasone dipropionate is a synthetic, fluorinated corticosteroid. 
Betamethasone Dipropionate Spray contains 0.05% betamethasone dipropionate (potency 
expressed as betamethasone) in a spray formulation. The spray is to be applied to affected 
areas twice daily for up to 4 weeks. The Applicant states that the spray dosage for is 
convenient for patients to use and dries completely leaving no sticky residue. 
Betamethasone dipropionate at the same 0.05% strength is commercially available as 
cream, ointment, and lotion formulations. 
 
The clinical study data for Betamethasone Dipropionate Spray, 0.05% consist of ten 
clinical trials with Betamethasone Dipropionate Spray, 0.05%: seven Phase 1 studies 
(three vasoconstrictor assay studies and four safety studies of cumulative irritation, 
phototoxicity, photoallergy and sensitization), a Phase 2 hypothalamic-pituitary-adrenal 
(HPA) axis suppression and pharmacokinetic (PK) trial and two Phase 3 double-blind 
trials evaluating safety and efficacy in subjects with moderate plaque psoriasis. The listed 
drug, Diprolene (augmented betamethasone dipropionate) Lotion, 0.05%, was included 
for comparison in the Phase 1 vasoconstrictor studies, the Phase 2 HPA axis suppression 
trial and one of the Phase 3 safety and efficacy trials in order to construct a clinical bridge 
to the Agency’s findings of safety for this approved product. 
 
There is an agreed initial pediatric study plan (iPSP) dated 12/4/2014; however, the trial 
has not been completed. This trial will be included as a PREA post marketing 
requirement. 

1.1 Recommendation 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 finds NDA 
208079 acceptable pending agreement on recommended labeling changes. 

1.2 Phase IV Requirements and Commitments 

The following post marketing requirement is recommended: 

A trial evaluating the adrenal suppression potential and pharmacokinetic properties of 
twice daily betamethasone dipropionate spray, 0.05% under maximal use conditions in 
subjects 12 years to 16 years 11 months of age with plaque psoriasis. 

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings

 
PK/HPA axis suppression: 
The systemic exposure of Betamethasone Dipropionate Spray, 0.05% and Diprolene 
Lotion, 0.05% were compared using HPA axis suppression as a surrogate endpoint and 
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sparse pharmacokinetic sampling (1, 3 and 6 hours after application) (Trial BDS1307). 
Plasma cortisol was determined before and after adrenocorticotropic hormone (ACTH) 
stimulation in subjects with moderate to severe psoriasis treated twice daily with 
Betamethasone Dipropionate Spray, 0.05% (for 15 or 29 days) or Diprolene Lotion, 
0.05% (for 15 days). 
 
The incidence of HPA axis suppression was similar between the Betamethasone 
Dipropionate Spray, 0.05% 15-day and Diprolene Lotion, 0.05% 15-day groups at 20.8%  
(5 of 24) and 25.0% (5 of 20), respectively. HPA axis suppression was not observed in 
the Betamethasone Dipropionate Spray, 0.05% 29-day group (0 of 24). 7 of 10 
suppressed subjects had follow up results and all returned to normal. 
 
The majority of subjects in all groups had no measurable plasma concentration (<5.00 
pg/mL) of betamethasone dipropionate at almost all time points just before and after the 
last application of study product at End of Treatment.  In contrast, betamethasone 
dipropionate metabolites (i.e., betamethasone-17-propionate and betamethasone) were 
detected in the majority of subjects. Therefore, the bioavailability analysis focused on the 
metabolites concentrations. 
 
Plasma concentrations at 0, 1, 3, and 6 hours appears to be at a plateau on Day 15 and 
Day 29. Summary of mean plasma Cmax is shown in Table 1. On Day 15 the 
Betamethasone Dipropionate Spray, 0.05% had similar mean Cmax for betamethasone-
17-propionate and betamethasone compared to Diprolene lotion.  
 
Subjects in the Betamethasone Dipropionate Spray, 0.05% 29-day group had lower 
concentration of metabolites betamethasone-17-propionate and betamethasone when 
compared with values at Day 15 in the Betamethasone Dipropionate Spray, 0.05% and 
Diprolene Lotion treatment groups. This was not the case for the parent moiety; however, 
this observation for the parent moiety may be due to limited measurable concentrations 
for the parent moiety. 
 
Table 1: Mean (±SD) Maximum plasma concentration in Trial BDS1307 
Analyte (pg/mL) Sernivo Spray bid 

for 15 days 
Sernivo Spray bid 
for 29 days 

Diprolene lotion bid 
for 15 days 

Betamethasone 
dipropionate 

14.1 ± 10.2 101.5 ± 290.0 21.9 ±12.4 

Betamethasone-17-
propionate 

119.9 ± 127.0 63.9 ± 52.6 121.9 ± 106.1 

Betamethasone 119.0 ± 176.1 57.6 ± 55.9 112.6 ± 92.4 
bid = twice a day 
 
Potency classification: 
The corticosteroid potency of Betamethasone Dipropionate Spray, 0.05% was compared 
to the listed drug, Diprolene Lotion, 0.05% and other corticosteroids of known potency in 
three studies using the vasoconstrictor method (Studies BDS1103, BDS1204, DFD01-
CD-009). Study BDS1103 was a pilot trial that suggested the to-be-marketed formulation 
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was ranked as high to mid-potent. Follow up study BDS1204 to confirm potency did not 
show consistent results with the pilot trial and ranked it as low to mid-potent. A third 
study (study DFD01-CD-009) was conducted in a larger number of subjects (n=78 
completers) to resolve the discrepancy. The results indicated it was a mid-potent 
corticosteroid. 
 
The three vasoconstrictor studies all demonstrated that Betamethasone Dipropionate 
Spray, 0.05% is of lower potency compared to the listed drug, Diprolene Lotion, 0.05%. 
 
Pediatric: 
The applicant requested a deferral of pediatric studies for subjects 12 years to 16 years 11 
months of age. There is an agreed iPSP dated 12/4/2014.  As per the agreed iPSP initial 
pediatric study plan, the applicant will conduct a PK/HPA axis suppression trial in 
adolescents aged 12 years to 16 years 11 months with plaque psoriasis. This trial will be 
included as a PREA post marketing requirement. 
 
Clinical versus to-be-marketed formulation: 
The applicant stated that all 10 clinical trials were conducted with the final to-be-
marketed Betamethasone Dipropionate Spray, 0.05% formulation (formulation F10), 
including the two Phase 3 studies, the HPA axis suppression study with pharmacokinetic 
sampling, and the Phase 1 vasoconstrictor and dermal safety studies.   
 
Method validation: 
Plasma betamethasone dipropionate, betamethasone and betamethasone-17-propionate 
and serum cortisol concentrations were evaluated using adequately validated assays.
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2 Question-Based Review 

2.1 General Attributes 

2.1.1 What is betamethasone dipropionate? 

Betamethasone dipropionate is a synthetic, fluorinated corticosteroid. Betamethasone 
Dipropionate Spray contains 0.05% betamethasone dipropionate (potency expressed as 
betamethasone) in a spray formulation. Betamethasone dipropionate at the same 0.05% 
strength is commercially available as cream, ointment, and lotion formulations. 

2.1.2 What are the proposed indication and dosing regimen for Betamethasone 
Dipropionate Spray, 0.05%? 

The proposed indication is for treatment of moderate plaque psoriasis in patients 18 years 
of age and older. The proposed dosing regimen is to shake well and apply to the affected 
area twice daily for up to 4 weeks. Rub in gently. 

2.1.3 What is plaque psoriasis? 

Psoriasis is a chronic autoimmune disease that manifests itself as inflammatory 
dermatosis and affects 1-3% of the US population. The most common type of psoriasis is 
plaque psoriasis, which is characterized by well-demarcated, pruritic, thick, scaly skin 
lesions. Psoriasis pathogenesis involves the abnormal regulation of the cells of the 
immune system (white blood cells including T lymphocytes, neutrophils, and other 
leucocytes) prompted by both environmental and genetic factors, which leads to a 
dysregulation of normal keratinocyte proliferation and an increase in proinflammatory 
cell signals. 

2.2 General Clinical Pharmacology 

2.2.1 What were the design features of the clinical pharmacology and clinical trials 
used to support Betamethasone Dipropionate Spray, 0.05%? 

The clinical study data for Betamethasone Dipropionate Spray, 0.05% consist of ten 
clinical trials with Betamethasone Dipropionate Spray, 0.05%: seven Phase 1 studies 
(three vasoconstrictor assay studies and four safety studies of cumulative irritation, 
phototoxicity, photoallergy and sensitization), a Phase 2 hypothalamus pituitary adrenal 
(HPA) axis suppression and pharmacokinetic (PK) trial and two Phase 3 double-blind 
trials demonstrating safety and efficacy in subjects with moderate plaque psoriasis. The 
listed drug, Diprolene Lotion, 0.05%, was included for comparison in the Phase 1 
vasoconstrictor studies, the Phase 2 HPA axis suppression trial and one of the Phase 3 
safety and efficacy trials in order to construct a clinical bridge to the Agency’s findings 
of safety for this approved product. 
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2.2.2 What is the systemic bioavailability of Betamethasone Dipropionate Spray, 
0.05% under maximal use conditions and what is the relative bioavailability 
compared to Diprolene Lotion, 0.05%? 

The systemic exposure of Betamethasone Dipropionate Spray, 0.05% and Diprolene 
Lotion, 0.05% were compared using HPA axis suppression as a surrogate endpoint and 
sparse PK sampling (1, 3 and 6 hours after application) in Trial BDS1307. This was a 15- 
or 29-day, randomized, multicenter, multi-dose, comparator-controlled, open-label study. 
Adult subjects with moderate to severe plaque psoriasis were randomized to treatment 
with Betamethasone Dipropionate Spray, 0.05% 15-day treatment, Betamethasone 
Dipropionate Spray, 0.05% 29-day treatment, or Diprolene Lotion 15-day treatment in a 
1:1:1 ratio. These investigational products were applied twice daily to all affected areas 
on the body excluding face, scalp, groin, axillae, and other intertriginous areas. Subjects 
were to have 20 to 50% body surface area (BSA) treated to achieve maximal use 
exposure. The median total amount used during the entire study for Betamethasone 
Dipropionate Spray, 0.05% 15-day treatment, Betamethasone Dipropionate Spray, 0.05% 
29-day treatment, and Diprolene Lotion 15-day treatment were 132 g, 179 g, and 98 g, 
respectively. 
 
A PK blood sample was taken at the screening visit to obtain a baseline value (PK 
screening sample). At the End of Treatment Visit, subjects applied the last dose of study 
product at the clinic up to 60 minutes after a pre-treatment PK blood sample was taken (0 
hour – End of Treatment Visit). PK blood samples were then collected at 1, 3, and 6 
hours (± 5 minutes) after application of the study product. 
 
The majority of subjects in all groups had no measurable plasma concentration (<5.00 
pg/mL) of the parent betamethasone dipropionate at almost all time points just before and 
after the last application of study product at End of Treatment.  However, betamethasone 
dipropionate metabolites, namely betamethasone-17-propionate and betamethasone, were 
detected in the majority of subjects. Therefore, the bioavailability analysis will focus on 
the metabolite concentrations. 
 
Plasma concentrations at 0, 1, 3, and 6 hours appears to be at a plateau on Day 15 and 
Day 29. Summary of mean plasma Cmax (the maximum concentration among the 1, 3, 
and 6 hours concentration values) is shown in Table 2. On Day 15 the Betamethasone 
Dipropionate Spray, 0.05% had similar mean Cmax for betamethasone-17-propionate and 
betamethasone compared to Diprolene Lotion.  
 
Subjects in the Betamethasone Dipropionate Spray, 0.05% 29-day group had lower 
concentration of metabolites betamethasone-17-propionate and betamethasone when 
compared with values at Day 15 in the Betamethasone Dipropionate, 0.05% and 
Diprolene Lotion treatment groups. This was not the case for the parent moiety; however, 
this observation for the parent moiety may be due to limited measurable concentrations 
for the parent moiety. 
 
Table 2: Mean (±SD) Maximum plasma concentration in Trial BDS1307 
Analyte (pg/mL) Sernivo Spray bid Sernivo Spray bid Diprolene lotion bid 
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for 15 days for 29 days for 15 days 
Betamethasone 
dipropionate 

14.1 ± 10.2 101.5 ± 290.0 21.9 ±12.4 

Betamethasone-17-
propionate 

119.9 ± 127.0 63.9 ± 52.6 121.9 ± 106.1 

Betamethasone 119.0 ± 176.1 57.6 ± 55.9 112.6 ± 92.4 
bid = twice a day 
 

2.2.3 What is the effect of Betamethasone Dipropionate Spray, 0.05% on 
suppressing the hypothalamic pituitary adrenal (HPA) axis? 

In Trial BDS1307 described above in section 2.2.2, subjects were tested for HPA axis 
function using the adrenocorticotropin (ACTH) stimulation test (cosyntropin i.v. or i.m. 
injection) at the Screening Visit (at least 14 days and no more than 28 days prior to 
Baseline) and at the End of Treatment Visit (i.e., Day 15 for the two 15-day treatment 
arms or Day 29 for the 29-day treatment arm). If HPA axis was suppressed at the End of 
Treatment Visit, another test was administered 28 days later (at Day 43 or 57 as 
appropriate) to confirm recovery. The ACTH stimulation test was repeated every 28 days 
until recovery was confirmed (or until the cause of suppression was diagnosed). 
 
The incidence of HPA axis suppression was similar between the Betamethasone 
Dipropionate Spray, 0.05% 15-day and Diprolene Lotion, 0.05% 15-day groups at 20.8%  
(5 of 24) and 25.0% (5 of 20), respectively. HPA axis suppression was not observed in 
the Betamethasone Dipropionate Spray, 0.05% 29-day group (0 of 24). 7 of 10 
suppressed subjects had follow up results and all returned to normal at the first follow up 
visit. 

2.2.4 What is the potency classification for Betamethasone Dipropionate Spray, 
0.05%? 

The corticosteroid potency of Betamethasone Dipropionate Spray, 0.05% was compared 
to the listed drug, Diprolene Lotion, 0.05% and other corticosteroids of known potency in 
three studies using the single point vasoconstrictor assay with visual assessment as the 
primary endpoint (Studies BDS1103, BDS1204, DFD01-CD-009). Study BDS1103 was 
a pilot trial that suggested the to-be-marketed formulation was ranked as high to mid-
potent (Table 3). Follow up study BDS1204 to confirm potency did not show consistent 
results with the pilot trial and ranked it as low to mid-potent (Table 4). A third study 
(study DFD01-CD-009) was conducted in a larger number of subjects (n=78 completers) 
to resolve the discrepancy. The results indicated it was a mid-potent corticosteroid (Table 
5). 
 
The three vasoconstrictor studies all demonstrated that Betamethasone Dipropionate 
Spray, 0.05% is of lower potency compared to the listed drug, Diprolene Lotion, 0.05%. 
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Table 5: Potency ranking results based on visual assessment score from study DFD01-
CD-009. Betamethasone Dipropionate Spray, 0.05% is denoted as Test 1. 

 

2.3 Intrinsic Factors 

2.3.1 What is the systemic exposure of Betamethasone Dipropionate Spray, 0.05% 
in pediatrics? 

The applicant requested a deferral of pediatric studies for subjects 12 years to 16 years 11 
months of age. There is an agreed initial pediatric study plan (iPSP) dated 12/4/2014.  As 
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For betamethasone dipropionate, betamethasone, and betamethasone-17-propionate, the 
bioanalytical reports indicate duration of storage was within the established storage 
stability.  
 
For cortisol, no information on duration of storage or storage stability was provided in the 
initial NDA submission. The sponsor provided the information on 7/15/2015. The data 
showed that samples from 7 subjects (14 samples from total of 300 samples in the study) 
were analyzed outside of the 72 hours established stability for storage at 4 ºC (range from 
79.3 – 201.0 hours). Of the 7 subjects, 4 of the test results showed a response within 
normal range (i.e., >18 μg/dL) and stability is not a concern. For the remaining 3 subjects 
with “abnormal” response (i.e., 18 μg/dL), the observed cortisol concentrations were 
significantly lower than the normal threshold. In addition, data from subjects 311001, 
where the screening samples were analyzed after 174 hours of storage, showed similar 
values at baseline compared to at 43 days after last dose which suggest there is not a 
significant stability issue with 174 hours of storage. Overall the data suggest that the 3 
“abnormal” results are likely to be true and this reviewer recommends that results from 
all 7 subjects be included in the final dataset.  
 
In response to Agency’s question, the sponsor later clarified that all samples were 
actually analyzed within the demonstrated stability window (see discussion below). This 
would lead to the same conclusion as recommended above and therefore no further action 
was taken. 
 
Applicant’s response to request for further information: 
The Applicant was requested to provide detailed information as to why the significant 
protocol deviations occurred and what corrective action they have taken to prevent future 
occurrence. In a reply submitted on 10/16/2015 the Applicant stated that upon further 
review and investigation following the Agency’s question, the laboratory verified that 
their procedures is to analyze all samples on the day of receipt. The delay previously 
reported was related to a delay between sample analysis and reporting and not between 
when the sample was drawn and when they were analyzed. The sponsor provided updated 
listing showing that all samples were analyzed within the 3-day demonstrated stability.  
 
The Applicant further stated that to prevent a recurrence, all CROs and internal personnel 
who are or may be involved with HPA axis studies in the future have been informed that 
future listings must include the date and time of collection and the date and time of 
analysis of cortisol samples to correctly calculate the duration between when a sample 
was collected and when it was analyzed. 
 
3 Detailed Labeling Recommendations 
The following changes are recommended for sections 5 and 12 of the label. For section 5, 
only edits to the data are noted here. This reviewer defers to the clinical reviewer to 
convert this section to be consistent with class labeling. Deletions are noted as 
strikethrough and additions are noted as double underlines. 
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4 Appendix 

4.1 Individual Study Reviews 

Trial BDS1307 
 
Title:
A Randomized, Parallel, Open Label, Multicenter Study to Assess the Potential for 
Adrenal Suppression and Systemic Drug Absorption Following Multiple Dosing with 
Betamethasone Dipropionate Spray, 0.05% versus Diprolene® (augmented 
betamethasone dipropionate) Lotion, 0.05% in Subjects with Moderate to Severe Plaque 
Psoriasis. 
 
Studied period: 
Date first subject randomized: 14 March 2014 
Date last subject exited: 04 November 2014 
 
Objectives: 

To evaluate the potential of Betamethasone Dipropionate Spray, 0.05% to suppress 
the hypothalamic-pituitary-adrenal (HPA) axis when applied twice daily for 15 days 
or when applied twice daily for 29 days, as compared to Diprolene (augmented 
betamethasone dipropionate) Lotion, 0.05%, when applied twice daily for 15 days, in 
subjects with moderate to severe plaque psoriasis under maximal use conditions with 
the final-to-be-marketed formulation. 
To compare the plasma concentrations of betamethasone dipropionate and its 
metabolites after multiple uses of Diprolene (augmented betamethasone dipropionate) 
Lotion, 0.05% to Betamethasone Dipropionate Spray, 0.05% under maximal use 
condition with the final-to-be- marketed formulation. 

 
Methods:
This was a 15- or 29-day, randomized, multicenter, multi-dose, comparator-controlled, 
open-label study. Subjects, who were at least 18 years old, with moderate to severe 
plaque psoriasis, were randomized to treatment with either Betamethasone Dipropionate 
Spray, 0.05% 15-day treatment, Betamethasone Dipropionate Spray, 0.05% 29-day 
treatment, or Diprolene Lotion 15-day treatment in a 1:1:1 ratio. These investigational 
products were applied twice daily to all affected areas on the body excluding face, scalp, 
groin, axillae, and other intertriginous areas. Subjects were to have 20 to 50% body 
surface area (BSA) treated to achieve maximal use exposure.  
 
Subject visits took place at Screening, Baseline (Day 1), Day 8, Day 15, Day 29 (as 
appropriate), and Day 43 or 57 (if needed to confirm recovery). Clinical determinations 
of disease severity were conducted using the Investigator’s Global Assessment (IGA) for 
overall severity at each visit. Subjects were tested for HPA axis function using the 
adrenocorticotropin (ACTH) stimulation test (cosyntropin i.v. or i.m. injection) at the 
Screening Visit (at least 14 days and no more than 28 days prior to Baseline) and at the 
End of Treatment Visit (i.e., Day 15 for the two 15-day treatment arms or Day 29 for the 
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29-day treatment arm). If HPA axis was suppressed at the End of Treatment Visit, 
another test was administered 28 days later (at Day 43 or 57 as appropriate) to confirm 
recovery. The ACTH stimulation test was repeated every 28 days until recovery was 
confirmed (or until the cause of suppression was diagnosed). 
 
At the time of the screening ACTH stimulation test, a PK blood sample was taken to 
obtain a baseline value (PK screening sample). At the End of Treatment Visit, subjects 
applied the last dose of study product at the clinic up to 60 minutes after a pre-treatment 
PK blood sample was taken (0 hour – End of Treatment Visit). PK blood samples were 
then collected at 1, 3, and 6 hours (± 5 minutes) after application of the study product. 
 
Local cutaneous safety evaluations (including atrophy, telangiectasia, pruritus, pain, and 
burning/stinging) were performed at each visit. Other safety assessments included vital 
signs (blood pressure, pulse), urine pregnancy tests, and collection of adverse event (AE) 
data. 
 
Main inclusion criteria: 
This study included subjects who were male or female, 18 years of age or older, in good 
general health, with a clinical diagnosis of stable (at least three months) plaque-type 
psoriasis involving 20 to 50% BSA, not including the face, scalp, groin, axillae, and other 
intertriginous areas, and an IGA Grade of at least 3 (moderate) at the Baseline Visit. 
 
Test product and dose: 
Test Article: Betamethasone Dipropionate Spray, 0.05%, Batches FDP-C and GBB-C. 
 
Administration: The investigational product was applied topically to all affected areas 
(i.e., those areas that were affected at Baseline, even if resolved, and new lesions that 
developed at any time during the treatment period) twice daily, approximately 12 hours 
apart. The target dose was 5 to 7 g per day (15 to 20 pumps, twice daily). Product was not 
to be applied to face, scalp, groin, axillae, or other intertriginous areas. Subjects treated 
affected areas for either 15 days or 29 days. The total study duration was 15 or 29 days 
plus any wash-out period. Some subjects may have needed to return for a 
follow-up visit at Day 43 or 57. 
 
Reference product and dose: 
Reference Therapy: Diprolene Lotion (augmented betamethasone dipropionate) 0.05%, 
Batch 3-EAW-01V. 
 
Administration: The control product was applied the same way as the investigational 
product. Subjects treated affected areas for 15 days. 
 
Pharmacokinetic assessment: 
Plasma concentrations of betamethasone dipropionate and its metabolites, 
betamethasone-17-propionate and betamethasone, were assessed. Maximum (Cmax) and 
average concentrations post-treatment are presented. 
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A screening PK blood sample was taken at the time of the screening ACTH stimulation 
test to obtain a baseline value. 
 
At the End of Treatment Visit, subjects applied the last dose of study product at the clinic 
up to 60 minutes after a pre-treatment PK blood sample was taken (0 hour – End of 
Treatment Visit). PK blood samples were then collected at 1, 3, and 6 hours (± 5 minutes) 
after application of the study product. 
 
Blood (approximately 10 mL) was collected in NaF/Na2EDTA blood collection tubes at 
each timepoint. Approximately a total of 50 mL of blood per subject was drawn for drug 
assays during the study. 
 
HPA assessment: 
The primary safety variable is the proportion of subjects with abnormal cortisol response 
for ACTH stimulation test at the end of treatment (cortisol level 18 μg/dL at 30 minutes 
post stimulation). Subjects were tested for HPA axis function using the ACTH 
stimulation test (cosyntropin i.v. or i.m. injection) at a Screening Visit and at the End of 
Treatment Visit. If HPA axis was suppressed at the end of treatment, another test was 
administered at Day 43 or 57, as appropriate, to confirm recovery. The ACTH stimulation 
test was repeated until recovery or until the cause of suppression was diagnosed. The test 
was conducted between the hours of 7:00 and 9:30 AM. The End of Treatment test was 
performed within 1 hour of the time when the Screening Visit test was performed. A 
normal response was defined as a serum cortisol level of >18 μg/dL at 30 minutes 
post stimulation. An abnormal response at end of treatment was to be recorded as an AE. 
 
Bioanalytical assay: 
See section 2.6 of this review. 
 
Results:
 
Demographic:
Demographic characteristics were comparable across the treatment groups. Subjects were 
20 to 72 years old, with a median age of 47.5 to 52 years across the treatment groups. 
Most subjects (64.0% to 77.8%) were male in each treatment group, and 48.0% to 68.2% 
of subjects were Hispanic or Latino. Most subjects (80.0% to 90.9% across the treatment 
groups) were White. Demographic information is summarized in Table 9 below. 
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Table 9: Summary of subject demographic (safety population) (Source: study report 
Table 9) 

 
 
Baseline disease characteristics were similar across the treatment groups (Table 10). The 
BSA affected by psoriasis ranged between 20% and 50%, with a median of 22% to 
25.5% across the treatment groups. Most subjects had psoriasis of moderate severity. All 
subjects had normal ACTH stimulation test results at Screening. 
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Table 10: Subject baseline characteristics (safety population) (Source: study report Table 
10) 

 
 
Dosing:
A summary of number of application and amount applied is shown in Table 11. The 
median total amount of drug used during the entire study was greater in the 
Betamethasone Dipropionate Spray 15-day group (132.15 g) compared with the 
Diprolene Lotion 15-day group (98.30 g); and was the greatest in the Betamethasone 
Dipropionate Spray 29-day group (178.55 g). The median amount of study drug used for 
the final application (on the day of the PK sampling) was greater in the Betamethasone 
Dipropionate Spray 15-day and 29-day groups (5.05 and 5.85 mg, respectively) than in 
the Diprolene Lotion 15-day group (3.9 mg). 
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Table 11: Summary of drug application 

 
 
PK:
The majority of subjects in all groups had no measurable plasma concentration (< 5.00 
pg/mL) of betamethasone-17,21-dipropionate at almost all time points just before and 
after the last application of study product at End of Treatment (Table 12). However, the 
metabolites, betamethasone-17-propionate (Table 13) and betamethasone (Table 14), 
were detected in the majority of subjects. Therefore, the bioavailability analysis will 
focus on the metabolite concentrations. 
 
Among subjects with measurable concentrations of betamethasone-17- propionate, the 
mean concentrations just before the last dose (0 hour) in the Diprolene Lotion 15-day 
group (100 pg/mL) and the Betamethasone Dipropionate Spray 15-day group (117 
pg/mL) were approximately twice the concentration seen in the Betamethasone 
Dipropionate Spray 29-day group (48 pg/mL). A similar trend was seen for the mean of 
the average of the 1-, 3-, and 6-hour plasma concentrations and the mean Cmax. Results 
were similar for the other metabolite, betamethasone. A similar observation is made for 
Cmax (the maximum concentration among the 1, 3, and 6 hours concentration values). 
 
The mean concentration at 0 hour was similar to the mean concentrations at 1, 3, and 6 
hours after application of the last dose and similar to the mean Cmax for both 
metabolites. In addition, the metabolites’ concentrations were lower on Day 29 compared 
to Day 15 (cross cohort comparison). These results suggest that steady-state was achieved 
by Day 15. 
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Table 12: Summary of Betamethasone-17,21-Dipropionate (pg/mL) Concentrations 
(Safety Population - Subjects with Data) 
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Table 13: Summary of Betamethasone-17-propionate (pg/mL) Concentrations (Safety 
Population – Subjects with Data) 
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Table 14: Summary of Betamethasone (pg/mL) Concentrations (Safety Population – 
Subjects with Data) 

 
 
HPA axis suppression: 
A similar percentage of subjects in the Diprolene Lotion 15-day and Betamethasone 
Dipropionate Spray 15-day groups had an abnormal ACTH stimulation test result at the 
end of treatment suggestive of adrenal suppression, whereas no subjects in the 
Betamethasone Dipropionate Spray 29-day group had an abnormal ACTH stimulation 
test result suggestive of adrenal suppression (Table 15). A few subjects had missing end 
of treatment ACTH test results in each group, and the incidence of abnormal results was 
calculated based on the population of subjects with data. 
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Table 15: Summary of ACTH Stimulation Test at End of Treatment (Safety Population – 
Subjects with data) 

 
 
Seven of 10 subjects with abnormal ACTH stimulation test at end of treatment returned 
for follow up testing. For these 7 subjects (3 subjects in the Diprolene Lotion 15-day 
group and 4 subjects in the Betamethasone Dipropionate Spray 15-day group, and 
including Subject 302003), all had normal ACTH stimulation tests at follow-up. 
 
Efficacy and other safety assessments: 
Please see Clinical review. 
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Filing Memorandum

Clinical Pharmacology Review

NDA: 208079
Compound: Betamethasone dipropionate spray, 0.05% w/w (based on betamethasone)
Applicant: Promius Pharma, LLC

Date: 4/29/2015
Reviewer: Doanh Tran

Background:  
The applicant has developed a new formulation of betamethasone dipropionate, Betamethasone 
Dipropionate Spray, 0.05%, for the topical treatment of moderate plaque psoriasis. 
Betamethasone dipropionate is a synthetic, fluorinated corticosteroid. Betamethasone 
Dipropionate Spray contains 0.05% betamethasone dipropionate (potency expressed as 
betamethasone) in a spray formulation. The spray is to be applied to affected areas twice daily 
for up to 4 weeks. Betamethasone dipropionate at the same 0.05% strength is commercially 
available as cream, ointment, and lotion formulations.

The clinical study data for Betamethasone Dipropionate Spray, 0.05% consist of ten clinical
studies with Betamethasone Dipropionate Spray, 0.05%: seven Phase 1 studies (three 
vasoconstrictor assay studies and four safety studies of cumulative irritation, phototoxicity, 
photoallergy and sensitization), a Phase 2 HPA axis suppression and systemic absorption study 
and two Phase 3 double-blind studies demonstrating safety and efficacy in subjects with 
moderate plaque psoriasis. The reference listed drug, Diprolene Lotion, 0.05%, was included for 
comparison in the Phase 1 studies, the Phase 2 HPA axis suppression study and one of the Phase
3 safety and efficacy studies in order to construct a clinical bridge to the Agency’s findings of
safety for this approved product.

Bioavailability:
The systemic exposure of Betamethasone Dipropionate Spray, 0.05% and Diprolene Lotion,
0.05% were compared using hypothalamic-pituitary-adrenal (HPA) axis suppression as a 
surrogate endpoint and sparse pharmacokinetic sampling (1, 3 and 6 hours after application) 
(Study BDS1307). Plasma cortisol was determined before and after adrenocorticotropic hormone 
(ACTH) stimulation in subjects with moderate to severe psoriasis treated twice daily with 
Betamethasone Dipropionate Spray, 0.05% (for 15 or 29 days) or Diprolene Lotion, 0.05% (15 
days).

The incidence of HPA axis suppression was similar between the Betamethasone Dipropionate 
Spray, 0.05% 15-day and Diprolene Lotion, 0.05% 15-day groups at 20.8% and 25.0%,
respectively (Table 2.5.3.2). HPA axis suppression was not observed in the Betamethasone
Dipropionate Spray, 0.05% 29-day group.

The majority of subjects in all groups had no measurable plasma concentration (<5.00 pg/mL) of
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betamethasone dipropionate at almost all time points just before and after the last application of 
study product at End of Treatment.  In contrast, betamethasone dipropionate metabolites 
(betamethasone-17-propionate and betamethasone) were detected in the majority of subjects. 
Subjects in the Betamethasone Dipropionate Spray, 0.05% 29-day group had lower median 
Cmax for betamethasone-17-propionate and betamethasone plasma concentrations when 
compared with values at Day 15 in the Betamethasone Dipropionate, 0.05% and Diprolene 
Lotion treatment groups.

Table 1: Maximum Plasma Concentrations (pg/mL) of Betamethasone Dipropionate Metabolites 
after 15 or 29 Days of Treatment with Betamethasone Dipropionate Spray, 0.05% or 15 Days of 
Treatment with Diprolene Lotion, 0.05%

Vasoconstrictor assay studies:
The corticosteroid potency of Betamethasone Dipropionate Spray, 0.05% was compared to the
listed drug, Diprolene Lotion, 0.05% and other corticosteroids of known potency in three studies
using the vasoconstrictor method (Studies BDS1103, BDS1204, DFD01-CD-009). Study 
BDS1103 was a pilot trial that suggested the to-be-marketed formulation was ranked as high to 
mid-potent. Follow up study BDS1204 to confirm potency did not show consistent results with 
the pilot trial and ranked it as low to mid-potent. A third study (study DFD01-CD-009) was 
conducted in a larger number of subjects to resolve the discrepancy. The results indicated it was 
a mid- to upper mid-potent corticosteroid, consistent with the pilot study.

The three vasoconstrictor studies sponsored by Promius all demonstrated that Betamethasone
Dipropionate Spray, 0.05% is of lower potency compared to the listed drug, Diprolene
(augmented betamethasone dipropionate) Lotion, 0.05%.

Pediatrics:
An agreed iPSP is available (dated 12/4/2014). The applicant plans to conduct a PK/HPA trial in 
adolescent subjects age 12 - <17 years.

Clinical vs. to-be-marketed formulation:  
The applicant stated that all pivotal clinical trials were conducted with the final to-be-marketed 
Betamethasone Dipropionate Spray, 0.05% formulation (formulation F10), including the two 
Phase 3 studies, the HPA axis suppression study with pharmacokinetic sampling, and the Phase 1 
vasoconstrictor and dermal safety studies.  

Method validation: 
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Method validation reports and bioanalytical reports for plasma betamethasone dipropionate, 
betamethasone, betamethasone-17-propionate, and cortisol are available for review. For 
betamethasone dipropionate, betamethasone, and betamethasone-17-propionate, the bioanalytical 
reports indicate duration of storage was within the established storage stability. For cortisol, no 
information on duration of storage or storage stability was provided. A request will be made for 
this information for trial BDS1307.

Recommendation:
The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 finds that the Human 
Pharmacokinetics and Bioavailability section for NDA 208079 is fileable.

Comments for sponsor:
For the analysis of plasma cortisol in trial BDS1307, provide the duration and conditions of 
sample storage from collection to time of sample analysis. Provide storage stability data to 
support the duration and storage temperature of all samples in this trial.
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