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The purpose of this study was to evaluate the effects of a 

topical spray containing 0.0584% hydrocortisone aceponate 

(HCA) on canine atopic dermatitis (CAD) and to evaluate 

the skin barrier function during the treatment of CAD. 

Twenty-one dogs that fulfilled the diagnostic criteria for 

CAD were included in this study. The HCA spray was 

applied once a day to the lesions of all dogs for 7 or 14 days. 

Clinical assessment was performed before (day 0) and after 

treatment (day 14), and clinical responses were correlated 

with changes in skin barrier function. CAD severity 

significantly decreased after 14 days of HCA treatment 

based on the lesion scores (p ＜ 0.0001), which were 

determined using the CAD extent and severity index 

(CADESI-03) and pruritus scores (p ＜ 0.0001) calculated 

using a pruritus visual analog scale. Transepidermal water 

loss, a biomarker of skin barrier function, was significantly 

reduced compared to baseline (day 0) measurements (p ＝ 
0.0011). HCA spray was shown to be effective for 

significantly improving the condition of dogs suffering from 

CAD. This treatment also significantly improved cutaneous 

hydration and skin barrier function in the animals.
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Introduction

 Canine atopic dermatitis (CAD) is a chronic pruritic skin 
disorder with characteristic clinical features associated with 
the production of IgE antibodies against environmental 
allergens [10,16]. The pathogenesis of CAD is not fully 
understood but this is a complex, multifactorial disease 
involving interactions between environmental factors, 

immunologic abnormalities, and skin barrier defects 
[7,15,19]. Treatment options include allergen avoidance, 
allergen-specific immunotherapy, topical and systemic 
treatments such as administration of glucocorticoids, 
cyclosporine, anti-histamines, or essential fatty acids, and 
management of secondary bacterial or yeast infections 
[23,25,27]. 

Glucocorticoids are the most commonly used drugs for 
treating a variety of inflammatory skin diseases including 
CAD [28]. However, the adverse effects of glucocorticoids 
such as skin atrophy and iatrogenic Cushing’s syndrome 
has limited the use of these compounds [2]. Topical 
glucocorticoids are an attractive treatment option since the 
drug can be directly absorbed at the site of inflammation, 
thereby avoiding systemic exposure. However, this mode of 
application is not recommended in veterinary dermatology 
due to a lack of penetration into the skin through the hair coat 
and concerns regarding the ingestion of the product [28,35].

Although ideal topical glucocorticoids with high potency 
and a low risk of side effects have not yet been synthesized, 
esterification to a hydrocortisone template molecule was 
performed to produce new glucocorticoid products with 
significant anti-inflammatory effects and minimal adverse 
effects [5,32]. Diester molecules can rapidly penetrate the 
stratum corneum and undergo metabolism within the 
dermis, thus mitigating local and systemic side effects 
[12]. These compounds are widely used for treating atopic 
dermatitis and other forms of eczema in humans [3,30]. 
Recently, a new generation of topical glucocorticoids with 
excellent pharmacological activities and low benefit-risk 
ratios was developed for use in veterinary dermatology 
[4,20]. The purpose of this study was to evaluate the effects 
of a topical diester formula spray containing 0.0584% 
hydrocortisone aceponate (HCA) on canines with CAD, 
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and to evaluate skin barrier function during the treatment 
of CAD by measuring transepidermal water loss (TEWL).

Materials and Methods

Study population
The CAD dogs used in the study were recruited from the 

Seoul National University Hospital for Animals (Korea) 
between June 2009 and April 2010. CAD was diagnosed 
based on the animal’s history, clinical findings, positive 
results of a serum allergen-specific IgE test and/or 
intradermal skin test, and exclusion of ectoparasites and 
skin infections. A food elimination trial using a 
commercial single protein diet (Natural Balance Potato 
and Duck formula; Natural Balance Pet Foods, USA) or a 
commercial hydrolyzed hypoallergenic diet (Royal Canin 
Hypoallergenic; Royal Canin, France) for a minimum of 6 
weeks was performed to rule out adverse food reactions, 
and dogs with a partial or complete resolution of clinical 
signs while being fed the diet were excluded. 

Study protocol
The 0.0584% HCA spray (Cortavance; Virbac, France) was 

applied to all atopic dogs once a day for 7 or 14 days. The 
spray was administered according to the manufacturer’s 
instruction. The owners applied two pumps of the spray over 
the severe skin lesions (a surface area of 100 cm2) from a 
distance of 10 cm. A clinician (C.Y. Hwang, Seoul National 
University, Korea) conducted an assessment of the animals 
on days 0 and 14 as described below. 

Lesion scores
To estimate the clinical severity of the lesions at the spray 

application sites, the clinician used a modified lesion 
scoring system based on the CAD extent and severity index 
(CADESI-03) [26]. This approach evaluated four clinical 
factors (erythema, excoriation, lichenification, and self- 
induced alopecia) that were graded from 0 (normal) to 5 
(most severe), thereby yielding a score of 0 ~ 20 for each 
body site examined.

Pruritus scores
The owners were asked to evaluate the degree of their 

dog’s pruritus using a pruritus visual analog scale [31]. 
This scale consisted of an 11-point linear scale with which 
the condition of the animals was graded from 0 (not itchy: 
no scratching, chewing, rubbing, or licking observed) to 10 
(extremely itchy: scratching, chewing, rubbing, or licking 
constantly).

TEWL assessment
TEWL, a marker of epidermal barrier function, was 

measured in lesions of the CAD dogs using a VapoMeter 

(Delfin Technologies, Finland), a hand-held, closed 
chamber evaporimeter, according to the manufacturer’s 
instructions. All dogs were allowed to acclimate to an 
environmentally controlled room maintained at 20 ~ 22oC 
with 40 ~ 60% relative humidity for at least 10 min prior to 
testing. TEWL was measured three times at the spray 
application sites [21,22].

Assessment of the HCA spray safety
Clinicians (C.Y. Hwang and E.H. Nam, Seoul National 

University, Korea) evaluated any adverse events by 
performing thorough clinical examinations at each visit. On 
days 0, 14, and 28 of the study, blood samples for complete 
blood cell count and biochemical analysis of hepatic 
enzyme activities were taken, and adrenocorticotrophic 
hormone (ACTH) stimulation tests were performed. 
Briefly, serum was collected for cortisol assay before and 
1 h after administration of synthetic ACTH 0.25 mg/dog, 
IV (Synacthen; Alliance Pharmaceuticals, UK). 

Statistical analysis
Results of the clinical evaluation (lesion score, pruritus 

score, and TEWL findings) were compared to the data 
obtained before treatment. Statistical comparisons were 
performed using a paired Student’s t-test and Wilcoxon 
signed rank test depending on the validity of the 
assumptions. All data were analyzed using the SPSS 
statistical software package (ver. 12.0; SPSS, USA). Data 
are presented as the mean ± SD. p-values < 0.05 were 
considered statistically significant.

Results

Twenty-one dogs with CAD were enrolled in this study 
(Table 1). The study group included three intact males, six 
castrated males, six intact females, and six spayed females. 
The mean age of the animals was 8.5 years (range: 5∼13 
years). The breeds of the dogs were Shih Tzu (n = 10), mixed 
(n = 3), Maltese (n = 2), Yorkshire Terrier (n = 1), Cocker 
Spaniel (n = 1), Beagle (n = 1), Pomeranian (n = 1), Schnauzer 
(n = 1), and Pekingese (n = 1). 

Lesion scores
The lesion scores at the spray application sites 

significantly decreased by day 14 (mean: 5.5 ± 3.7, range: 
3∼17) after HCA treatment compared to day 0 (mean: 
11.9 ± 4.1, range: 0 ~ 12; p ＜ 0.0001, Fig. 1). The lesion 
scores for 15 of the 21 atopic dogs were reduced by 50% or 
more following HCA treatment compared to the day 0 
scores.

Pruritus scores
The pruritus scores were significantly lower on day 14 

(mean: 2.4 ± 1.4, range: 0∼6) after HCA treatment 
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Fig. 1. Changes in lesion scores during treatment with 0.0584% 
hydrocortisone aceponate (HCA) spray (n = 21). A statistically 
significant difference in lesion scores was observed between day 
0 and day 14 (p ＜ 0.0001). Box and whisker plots show the 
median, 25th and 75th percentiles, and range of the scores.

Fig. 2. Changes in pruritus scores during treatment with 0.0584%
HCA spray (n = 21). A statistically significant difference in 
pruritus scores was observed between day 0 and day 14 (p ＜
0.0001). The box represents the 25th and 75th percentiles with 
the bold lines indicating the median. The whiskers indicate the 
range. Outliers (asterisks) are also indicated.

Table 1. Data for the 21 dogs with canine atopic dermatitis 
enrolled in this study

Case no. Breed Gender Age 
(years)

Application 
site

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

Shih Tzu
Shih Tzu
Yorkshire Terrier
Pomeranian
Maltese
Mixed
Shih Tzu
Shih Tzu
Shih Tzu
Shih Tzu
Mixed
Shih Tzu
Mixed
Schnauzer
Shih Tzu
Pekingese
Cocker Spaniel
Beagle
Shih Tzu
Maltese
Shih Tzu

MC
MC
F
MC
F
M
MC
FS
MC
FS
F
F
FS
FS
FS
MC
M
F
FS
F
M

11
7

11
5
8
9
7

12
13
10

8
8
9

10
7

Unknown
6
8
6
6
8

Ventral neck
Ventral neck
Ventral neck
Hind limb
Hind limb
Inguinal
Perianal
Inguinal
Hind limb
Inguinal
Axilla (left)
Hind foot
Hind foot
Face
Hind limb
Ventral neck
Ventral neck
Hind limb
Inguinal
Inguinal
Ventral neck

F: female, FS: spayed female, M: male, MC: castrated male.

Fig. 3. Changes in transepidermal water loss (TEWL) during 
treatment with 0.0584% HCA spray (n = 21). TEWL values 
differed significantly between day 0 and day 14 (p = 0.0011). Box
and whisker plots show the median, 25th and 75th percentiles, 
and range of the TEWL values. Outlier (asterisk) are also 
indicated. 

compared to day 0 (mean: 6.8 ± 1.5, range: 3∼8; p ＜ 
0.0001, Fig. 2). The scores for 16 of the 21 atopic dogs 
improved by 50% or more following HCA treatment.

TEWL findings
To evaluate the effect of the HCA spray treatment on skin 

barrier function, TEWL was measured in the lesions of the 
CAD dogs. Post-treatment TEWL values (mean: 17.5 ± 6.9 
g/m2/h, range: 9.5∼29.8 g/m2/h) were significantly lower 
than the pre-treatment values (mean: 48.7 ± 42.4 g/m2/h, 
range: 12.9∼211.0 g/m2/h; p = 0.0011, Fig. 3). Reductions 
in TEWL values of 50% or more were observed in 13 of the 
21 atopic dogs following HCA treatment.

Adverse events
No adverse events were observed in any of the 21 dogs 

during the study period by the owners or clinicians.



190    Eui-Hwa Nam et al.

Discussion 

CAD is a multigenetic and multifactorial disease caused by 
various factors including pharmacologic and immunologic 
abnormalities, and skin barrier defects [6,7]. Currently, there 
is evidence indicating that abnormal skin barrier function 
contributes to the pathogenesis of CAD, which is similar to 
that seen in human with atopic dermatitis [8,9,19,24,34]. The 
skin barrier is located in the stratum corneum of the 
epidermis. This barrier controls percutaneous absorption of 
external irritants and allergens, and regulates TEWL 
[8,9,13]. Impairment of the skin barrier can be caused by a 
primary defect or is a consequence of inflammation. Once 
the barrier function has been impaired, progressive 
worsening of this function occurs. Thus, impaired barrier 
function might play a key role in the development and 
aggravation of the clinical signs of CAD [17,29]. Recent 
studies have revealed that there is a correlation between 
improved skin barrier function and alleviation of CAD 
symptoms [13,18]. Therefore, it was suggested that skin 
barrier function is crucial for the successful treatment of 
CAD [1,11,19,36].

The present study was carried out to examine the potential 
beneficial role of skin barrier function as well as the efficacy 
of a 0.0584% HCA spray for treating CAD. We found that 
application of the HCA spray significantly improved both 
pruritus and other clinical signs associated with CAD in 
atopic dogs. After 14 days, scores for lesion severity 
(calculated according to the modified CADESI-03) and 
pruritus at the spray application sites were reduced from the 
baseline values by an average of 54.63% and 60.57%, 
respectively, with the majority of atopic dogs achieving 
more than a 50% reduction. To evaluate skin barrier 
function, TEWL, which is defined as the total amount of 
water loss that occurs by passive diffusion through the 
epidermal layer, was measured [14,33,37]. Measurement of 
TEWL values, which increase with progressive damage to 
the skin, is one of the most commonly used noninvasive 
methods to assess skin barrier function [19]. In our study, 
significant improvement in TEWL values was observed for 
the skin of atopic dogs following HCA spray treatment. The 
mean reduction in TEWL scores was 47.43%, and the TEWL 
values for 13 of the 21 dogs decreased by more than 50%.

HCA has been show to exert potent anti-inflammatory 
effects in the skin with few adverse side effects [5,20,32]. 
HCA, which is derived from the esterification of C21-acetate 
and C17-propionate, has increased hydrophilicity and 
lipophilicity compared to the parent drugs. This enhances its 
accumulation in the epidermis-dermis without entering the 
blood circulation [4,20]. In recent studies, HCA was show to 
be very well tolerated and the repeated use of the HCA had 
no observable adverse reactions over 70 days in dogs [4,20]. 
As shown in the present study, 7-day treatment with the HCA 
spray may be sufficient for reducing the severity of pruritus 

and skin lesions although long-term use of this product will 
be required to control the clinical signs of CAD. It may also 
be possible that the dose and frequency of administration can 
be reduced when using the HCA spray relative to systemic 
glucocorticoids and calcineurin inhibitors. Therefore, HCA 
may be more effective and safer than traditional topical 
glucocorticoids for treating CAD and other forms of pruritic 
dermatitis.

In conclusion, our findings suggest that daily application 
of a 0.0584% HCA spray not only provided short-term 
alleviation of clinical signs associated with CAD, but also 
improved skin barrier function, which is associated with the 
pathogenesis of CAD. Further investigation is required to 
monitor adverse effects resulting from the prolonged use of 
this product although no adverse effects following treatment 
for up to 70 days were observed in a previous study [20]. 
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