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ABSTRACT
Background: Staphylococcus aureus has been implicated in the pathogenesis of adult hand/foot dermatitis.

Objective: The authors hypothesized that retapamulin 1% ointment and clobetasol propionate 0.05% foam would
decrease disease severity in subjects with hand/foot dermatitis and provide a higher clearance of Staphylococcus aureus
colonization, when compared to vehicle (placebo) ointment and clobetasol propionate 0.05% foam. Methods: Adult
subjects with moderate to very severe hand/foot dermatitis had twice-daily topical application of clobetasol propionate
0.05% foam to hands/feet for 14 days and were randomized to apply either retapamulin 1% ointment or vehicle ointment
twice daily to hands/feet and nares for five days. Results: Seventy-three percent of subjects in the
retapamulin/clobetasol group were clear/almost clear at Day 15 compared to 47 percent of subjects in the
vehicle/clobetasol group (p-value of 0.04). The percentage of subjects who had both negative skin and nares cultures and
were clear/almost clear was also statistically significant in favor of the retapamulin/clobetasol group at Day 15 (p-value
of 0.05). Limitations: Sample size, study population. Conclusion: At Day 15, retapamulin 1% ointment with clobetasol
propionate 0.05% foam was more efficacious than vehicle ointment and clobetasol propionate 0.05% foam for disease
improvement and Staphylococcus aureus clearance in adult subjects with hand/foot dermatitis.  
(J Clin Aesthet Dermatol. 2014;7(7):32–36.)
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Hand/foot dermatitis (HFD) is a chronic disease
with both genetic and environmental contributing
risk factors.1 Several studies have implicated

bacterial colonization, especially Staphylococcus aureus,
as a pathogenic factor for eczematous lesions.2–4 Different
mechanisms have been suggested to account for the
increased S. aureus colonization. For example, the
defective epidermal barrier in subjects with eczema allows

S. aureus to invade these lesions and stimulate
keratinocytes to release proinflammatory cytokines.5–9 In a
recent study, which investigated the relationship between
S. aureus and hand dermatitis, infection rates with S.
aureus were found to be significantly higher in the
disease cohort (48%) as compared to controls (8%).
Furthermore, the presence of S. aureus correlated
closely to disease severity.10 Another published clinical
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trial investigated the effect of treating S.
aureus infection in children with generalized
atopic dermatitis. The concomitant use of
intranasal mupirocin and dilute bleach baths
significantly decreased the severity of eczema
in the treatment arm as compared to placebo.
However, S. aureus carriage persisted in
both skin and nares cultures.11 In a
randomized, double-blind, placebo-controlled
study of nasal carriers of S. aureus who
applied retapamulin 1% ointment (Altabax®,
Stiefel Laboratories) to both nostrils for five
days, cultures carriage four weeks after
treatment was negative for 86 percent of
subjects.12 Thus, retapamulin 1% ointment
offers the opportunity to effectively treat the
presence of S. aureus in HFD. The primary
purpose of this study was to investigate the
use of retapamulin 1% ointment in
combination with clobetasol propionate
0.05% foam for the treatment of HFD in adult
subjects.

METHODS
Study design. In a single-center,

Institutional Review Board (IRB)-approved,
randomized, double-blind, vehicle-controlled
study at the Icahn School of Medicine at
Mount Sinai, subjects with moderate to very
severe HFD were randomized (1:1) to receive
retapamulin 1% ointment and clobetasol
propionate 0.05% foam or vehicle (placebo)
ointment and clobetasol propionate 0.05%
foam. Eligibility criteria for subjects included
the following: >18 years of age, written and
informed consent, clinical diagnosis of HFD
affecting at least one hand or foot, Physician
Global Assessment (PGA) of at least 3
(moderate) for HFD (Table 1), negative urine
pregnancy test for females of childbearing potential, and
approved method of birth control for females of
childbearing potential. Exclusion criteria included the
following: pregnant or breastfeeding females; known or
suspected intolerance to retapamulin 1% ointment or
clobetasol propionate 0.05% foam; any overt signs of skin
atrophy, telangiectasias, and/or striae in the treatment
area; any known history of active skin malignancy; use of
any topical corticosteroids, topical antibiotics, topical

immunosuppressants, other topical therapies (tar,
calcineurin inhibitors), or phototherapy within eight weeks
of the baseline visit; and use of any systemic
corticosteroids, systemic antibiotics, or systemic
immunosuppressants therapies within eight weeks of the
baseline visit. Enrolled patients were randomized (1:1) to
Group 1 (clobetasol propionate 0.05% foam twice-daily
application to either the hands or feet for two weeks and
retapamulin 1% ointment twice-daily application to

TABLE 1. Physician Global Assessment (PGA)

0 = Clear (no inflammatory signs of atopic dermatitis)
1 = Almost clear (just perceptible erythema and papulation/infiltration)
2 = Mild (mild erythema and papulation/infiltration)
3 = Moderate (moderate erythema and papulation/infiltration, +/- lichenification, +/- excoriation)
4 = Severe (severe erythema and papulation infiltration, + lichenification/excoriation, +/- oozing/weeping)
5 = Very severe (very severe erythema and papulation/infiltration, + lichenification, + excoriation, +oozing/weeping) 

Figure 1. Study composition
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anterior nares and the hands or feet for five consecutive
days) or Group 2 (clobetasol propionate 0.05% foam twice-
daily application to either the hands or feet for two weeks
and vehicle [placebo] ointment application twice-daily to
anterior nares and the hands or feet for five consecutive
days). After the initial two weeks, both groups entered a
treatment-free, two-week period. Efficacy and safety
assessments were made at baseline (Visit 1), Day 6 (Visit
2), Day 15 (Visit 3), and Day 28 (Visit 4). Bilateral nares
and the most severely affected target area of the hands or
feet were cultured at baseline (Visit 1), Day 15 (Visit 3),
and Day 28 (Visit 4). Enrolled subjects were given a
randomization number generated by a computer pro-gram.
During the study, only a designated pharmacist was aware
of study drug assignment for individual patients. All study
drug was distributed in unlabeled containers. Access to the
randomization schedule was permitted after both the
database was locked and the study unblinded to patients
and study physicians. 

Study assessment. The primary efficacy endpoint was
the proportion of patients in each treatment group with a
PGA of clear (0)/almost clear (1) at Day 6, Day 15, and Day
28 compared to baseline. Secondary endpoints were
assessed at the baseline visit and included the following:
the portion of subjects with intranasal and hand/foot S.
aureus carriage rates, the portion of subjects with
methicillin-resistance in S. aureus isolates, and
comparison of the mean PGA score for subjects with and
without S. aureus present in target lesion. Supportive
efficacy endpoints included the proportion of subjects in
each treatment group who were culture-positive for either
S. aureus on the skin, nares, or both at baseline who were

also culture-negative on both the
skin and nares and clear/almost
clear based on PGA at follow-up
visits. 

Study oversight. The study
was conducted in accordance with
the ethical principles specified in
the Declaration of Helsinki and in
compliance with requirements of

local regulatory committees. All
patients provided written and
informed consent. 

Statistical analysis. Sample
size. To detect a statistically
significant difference between
the two groups, the sample size
was determined to be 30 subjects
for each group for a total of 60
subjects. 

Analyses based on PGA
(proportions of patients clear/
almost clear). P-values for
categorical analyses based on
PGA of 0 or 1 (proportions of
patients clear/almost clear) from
baseline compared to Day 6, Day

15, and Day 28 were calculated based on Chi-squared test,
unless a patient’s PGA score was less than 5, then the p-
value was calculated based on Fisher’s exact test. Analysis
of mean change from baseline to each time point was based
on the analysis of covariance (ANCOVA) model with
baseline PGA as a covariate. For patients who terminated
early, the early termination value was used for each of the
time points with missing data. 

Correlation between proportions of patients
clear/almost clear based on PGA and culture-negative.
Only patients culture-positive for S. aureus on either skin
or nares (or both) at baseline were included in this
analysis. The proportion of subjects both S. aureus
culture-negative at Day 15 and Day 28 and who were also
clear/almost clear based on PGA were compared between
treatment groups using a chi-squared test.

RESULTS
Patients. There were 60 subjects with HFD randomized

at one site. The study was conducted from January 2012 to
August 2012 (ClinicalTrials.gov number NCT01591785). At
baseline, the mean age of the subjects was 43 years. Sixty
percent of the study population was female. The majority
of the patients were Caucasian (43%). The mean PGA
score was 3.6. Table 1 includes the demographic and
baseline characteristics for each group. Overall, 54 of 60
(90%) subjects completed the four-week study. A total of
six subjects were discontinued due to worsening condition
(3 subjects), use of prohibited antibiotics for nonrelated
adverse events (2 subjects), and lost to follow-up (1
subject). Two of the three subjects who discontinued due
to worsening condition were in the placebo/clobetasol

Figure 2A. Subject 1 (hand eczema) in the retapamulin/clobetasol treatment group

Day 0 Day 15 Day 28

Figure 2B. Subject 2 (foot eczema) in the retapamulin/clobetasol treatment group

Day 0 Day 15 Day 28
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treatment group. 
Efficacy. Primary efficacy endpoint. Seventy-three

percent of subjects in the retapamulin/clobetasol
treatment group had a PGA of 0 or 1 at Day 15 compared
to 47 percent of subjects in the vehicle/clobetasol group
(p-value of 0.035). At Day 28, 50 percent of subjects in the
retapamulin/clobetasol treatment group had a PGA of 0 or
1 compared to 37 percent of subjects in the
vehicle/clobetasol group (p-value of 0.28). Figures 2A and
2B shows photographs from two subjects in the
retapamulin/clobetasol treatment group. 

Secondary and supportive efficacy endpoints. Fifty
percent of skin and 54 percent of nares cultures tested
positive for S. aureus at baseline. Five percent of skin and
3.3 percent of nares cultures tested positive for methicillin-
resistance S. aureus at baseline. The mean baseline PGA
of subjects’ skin who were culture-positive for S. aureus
was 3.8 compared to 3.4 for subjects who were negative for
S. aureus on target lesion (p-value of 0.05). The
percentage of subjects who had both negative S. aureus
skin and nares cultures with a PGA of clear/almost clear at
Day 15 was 61 percent for the retapamulin/clobetasol
treatment group compared to 30 percent for the
vehicle/clobetasol group at Day 15 (p-value of 0.0495)
compared to 28 and 13 percent, respectively, at Day 28 (p-
value of 0.27). Only patients culture-positive for S. aureus
on either skin or nares (or both) at baseline were included
in this analysis. 

Safety. Adverse events were experienced by eight
subjects. None of the adverse events were deemed related
to study drug. These adverse events included urinary tract
infection (1 subject), upper respiratory infection (3
subjects), eczema flare (2 subjects), dryness (1 subject),
and pruritus (1 subject).

DISCUSSION
The presence of S. aureus is a well-known contributing

factor in the pathogenesis of atopic dermatitis.2–4 Hand
dermatitis is a common finding in adult patients with atopic
dermatitis and can be the sole manifestation of the disease.
A recent study provided evidence that S. aureus
colonization was an important factor for the persistence of
hand eczema.10 Our data further supports the importance
of S. aureus colonization in the pathogenesis of hand
eczema. Our major finding in this study was that the
treatment of S. aureus colonization improved PGA of
subjects with HFD, for subjects in the
retapamulin/clobetasol group had a statistically significant
improvement of PGA score at Day 15 and were also more
likely to have a PGA score of 0 or 1 and negative skin and
nares culture at Day 15, compared to the vehicle/clobetasol
group. It is important to note that at Day 28 (two weeks
post-treatment), the difference between the two groups,
for both improvement in PGA and proportions of patients
clear/almost clear based on PGA and being culture-
negative, was no longer statistically significant. One
possible reason for the findings involves the difficulty in
preventing S. aureus reoccurrence in patients with HFD.

The reoccurrence of S. aureus in eczematous lesions has
been previously documented.13 Future studies should
investigate the use of intermittent treatment with
retapamulin 1% ointment or another antibacterial agent for
longer therapeutic benefit. S. aureus colonization of target
skin lesions was 50 percent at baseline in our study, which
was similar to a previous study, which showed a 48-percent

TABLE 2. Demographics and baseline characteristics

RETAPAMULIN 1% VEHICLE (PLACEBO)

Age, y

Mean, median 41.5, 39 44.4, 48

Range 22–77 23–70

Gender

Male 13 (43.3%) 10 (33.3%)

Female 17 (56.7%) 20 (66.7%)

Ethnicity

Hispanic/
Latino 6 (20.0%) 10 (33.3%)

Non-Hispanic/
Latino 24 (80.0%) 20 (66.7%)

Race

Caucasian 17 (56.7%) 23 (76.7%)

Black/African
American 11 (36.7%) 6 (20.0%)

American
Indian/Alaskan
Native

0 (0.0%) 0 (0.0%)

Asian
(including
Japanese)

2 (6.7%) 1 (3.3%)

Native
Hawaiian/
Pacific Islander

0 (0.0%) 0 (0.0%)

PGA

Mean, median 3.5, 3 3.7, 3

Range (3–5) (3–5)
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colonization rate for patients with hand dermatitis.10 Our
study also found that subjects with S. aureus colonization
on the target lesion at baseline had a higher PGA than
those without S. aureus (average PGA of 3.8 compared to
3.4, respectively; p-value of 0.05). The rate of methicillin-
resistant S. aureus was low in our study population (5% of
skin and 3.3% of nares cultures) and was similar to prior
published rates.11 Our study has several limitations. The
study size was small, with 54/60 subjects completing the
study. Our study was also only four weeks in duration,
which is a snap-shot of a chronic life-long disease. The fact
that our study was a single-center study is also a limitation
because our study population might not be representative
of the general population. A replication of this study would
help further evaluate the generalizability of our findings.

CONCLUSION
The combination therapy of topical retapamulin 1%

ointment and clobetasol propionate 0.05% foam was more
efficacious than vehicle ointment and clobetasol
propionate 0.05% foam for both disease improvement and
S. aureus clearance in adult subjects with hand/foot
dermatitis. Although, the connection between S. aureus
and eczematous severity is known, its importance should
be further considered and understood within clinical
practice when treating subjects with the disease.
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