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Abstract: Remarkable progress has been made in recent years concerning our understanding 

of the pathogenesis of canine atopic dermatitis (AD). As our understanding improves, the 

therapeutic approach evolves. Of utmost importance is the documentation of skin barrier 

impairment in canine AD: ceramides deficiency leads to increased permeability and increased 

allergen penetration and sensitization. It is currently unknown whether this dysfunction is pri-

mary and genetically inherited or secondary to inflammation but it is accepted that skin barrier 

deficiency plays an important role in either starting or minimally exacerbating canine AD. Thus, 

the therapeutic approach has changed from focusing on the control of the inflammation to a 

combined approach that includes therapies aimed at skin barrier repair. The issue of skin barrier 

repair has been addressed both with oral administration of essential fatty acids and the topical 

application of products containing a combination of ceramides and fatty acids. These strategies 

are most helpful as adjunctive treatments and would be best used in young patients that have 

not developed chronic skin changes. Importantly, treatment for canine AD is multimodal and 

tailored to the individual patient, the age, and the duration of the disease. Client education plays 

an important role in explaining the importance of a long-term approach to minimize flare-ups 

and, in this context, topical therapy to correct skin barrier can be of great benefit. This is an area 

still in infancy and much work is needed to identify the best formulation. In human medicine, 

long-term use of moisturizers can have a profound effect on skin barrier and gene expression of 

proteins involved in skin barrier. This effect is variable depending on the formulation used. It is 

reasonable to speculate that the same may be true in dogs; thus, it is very important to identify 

the correct ingredients and formulation to use.
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Introduction
Canine atopic dermatitis (AD) is a chronic relapsing pruritic skin disease that results 

from the complex interaction between genetics and environmental factors. The chal-

lenge in completely understanding and successfully managing this condition comes 

from the fact that canine AD is most likely a clinical syndrome rather than a single 

disease. Many patients that present with clinical signs compatible with AD may 

have different mechanisms of disease and may respond differently to treatments. 

At this point, we do not have tests to identify which specific mutation/mechanism 

is most relevant in each individual patient and prescribe treatments accordingly. 

Thus, historically, the most commonly used and effective treatments have been 

broad-spectrum therapies such as glucocorticoids. These agents are able to sup-

press a multitude of inflammatory mediators, effectively providing relief from the 
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allergic response in most patients, at least in the short term. 

Traditionally, this has been the main approach to AD, but, 

since this disease is chronic in nature, it is very important to 

provide alternative options as the efficacy of glucocorticoids 

tends to wane over time and adverse effects may become 

unacceptable. For these reasons, it is important to have a 

long-term approach as well as strategies to cope with the 

acute flare-ups and with the secondary infections, which con-

stitute a significant aggravating factor. With the increased 

frequency of antibiotic resistance in veterinary medicine,1 

the chronic use of antibiotics should be minimized and alter-

native approaches to deal with the increased staphylococcal 

colonization2 of these patients becomes crucial. In light of 

this consideration, topical therapy is extremely important 

and should be considered as an integral part of the long-

term management. Recent studies have also highlighted the 

importance of skin barrier impairment in canine AD.3 Skin 

barrier dysfunction can lead to increased allergen penetration 

and increased risk for allergic sensitization. For this reason, 

any long-term plan should also consider strategies aimed 

at either improving or at least minimizing any damage to 

the skin. Although this area has not been fully elucidated, 

and evidence of efficacy is still preliminary, approaches 

to restore and nurture the skin should be considered in the 

approach to any case of canine AD.

Treatment options and evidence  
of efficacy
A systematic review of treatments used for canine AD ana-

lyzed the results of randomized controlled studies published 

from January 1980 to December 2007 and found evidence 

of efficacy for topical tacrolimus, topical triamcinolone, oral 

glucocorticoids, oral cyclosporine, subcutaneous recombi-

nant gamma-interferon, and subcutaneous allergen-specific 

immunotherapy to decrease pruritus and/or skin lesions 

of AD in dogs.4 Of these options, some are used for the 

management of the acute flare-up and others are best suited 

for the long-term approach.

Approach to the acute flare-up
Many dogs with AD have an allergic component and flare-

ups are common when allergens to which they are sensitized 

are most prevalent. These flare-ups may just be allergic in 

nature or complicated by secondary infections. According to 

the practice guidelines from the International Task Force for 

Canine AD,5 acute flares should be treated with a combination 

of nonirritating baths and topical glucocorticoids, and effort 

should be made to identify and correct the triggering factors. 

Many atopic patients have multiple sensitizations and flare 

factors range from foods to environmental allergens and 

insects. Thus, the approach to these cases has to be multi-

modal, correcting, and minimizing any factors that can push 

the patient over the threshold of clinical disease. Indeed, 

according to the threshold of pruritus, individuals are able to 

tolerate a certain amount of pruritic stimuli without showing 

clinical signs. Once that threshold is exceeded, clinical signs 

develop. This concept is of critical importance in the clinical 

management of dogs with AD. Thus, when an acute flare-up 

occurs, it is important to understand the reasons and correct 

them as much as possible.

It is important to realize that the traditional and some-

what artificial separation between “food allergy” or a 

food-induced dermatitis and AD is no longer convincing. 

Food-induced dermatitis can manifest in many ways and, 

in some patients, it can manifest as the clinical syndrome 

of AD.6 These patients look clinically indistinguishable from 

other patients with AD in which the disease is triggered by 

environmental allergens or from patients that have no detect-

able allergen-specific immunoglobulin E (IgE; “atopic-like 

AD or intrinsic AD”)7,8. For these reasons, it is important 

to investigate the role played by foods in all cases of AD, 

particularly the ones that are nonseasonal. The concept of 

patients with AD in the absence of allergic sensitization will 

be addressed later under the section on intrinsic AD.

Acute inflammation can be addressed with glucocorti-

coids either topically or orally as a short course. Topical 

treatment is safer than systemic due to the minimal absorp-

tion and the oral route is preferred over the injectable as it 

allows tapering schedules with alternate day administration, 

which helps to minimize adrenal suppression. Injectable 

formulations should therefore be avoided when managing 

patients with AD. In a placebo-controlled clinical trial, topical 

0.0584% hydrocortisone aceponate spray was shown to be 

rapidly effective in controlling pruritus in dogs with AD.9 

In this study, clinical scores and pruritus were significantly 

decreased after 2 weeks of therapy and no adverse effects 

were reported. In another study comparing topical hydro-

cortisone aceponate spray with oral cyclosporine, no sig-

nificant difference was found between treatments in terms of 

clinical efficacy.10 A low percentage of triamcinolone applied 

topically is another option to effectively and rapidly control 

pruritus in atopic dogs.11 This treatment modality is safe and 

well tolerated in most cases.

Bathing with nonirritating shampoos also provides tem-

porary relief to pruritic dogs and is an important component 

of therapy in both acute and chronic management of dogs with 
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AD. Interestingly, in a recently published study, a medicated 

shampoo containing essential fatty acids was as effective as 

its vehicle.12 This outcome may be explained by the fact that 

washing in itself helps to removes the allergen from the coat. 

Since the epicutaneous route of allergen exposure is one of 

the most important ways by which dogs are exposed to the 

allergen,13 bathing with nonirritating products is of great 

benefit both for the acute flare-ups and in the long-term man-

agement. Another study comparing conventional shampoo 

therapy of pruritic dogs with shampoo therapy applied in a 

whirlpool and water therapy in a whirlpool reported signifi-

cant improvement of clinical scores in the group allocated 

to shampoo therapy in the whirlpool compared to conven-

tional shampooing. The authors concluded that conventional 

shampoo therapy is more effective as a treatment for pruritus 

than water alone and that shampoo therapy in the whirlpool 

is more effective as an antipruritic therapy than water alone, 

proposing that whirlpooling may be a useful treatment option 

to help pruritic dogs.14 If the acute flare-up is associated with 

a secondary infection, this needs to be properly diagnosed 

and treated, as infections significantly contribute to the level 

of discomfort. Milder cases may be treated with topical 

antimicrobials while more severe cases require systemic 

courses of antibiotics. To minimize antibiotic resistance, 

the choice of the antibiotic and the length of therapy are of 

critical importance.

Long-term approach to chronic cases
In dogs with chronic AD, a combination of interventions is 

necessary and needs to take into account both the control 

of the secondary infections and the underlying AD. As in 

the acute cases, all flare factors need to be identified and 

corrected. Chronic recurrent bacteria and yeast infections are 

very common in these patients. Regular topical antimicrobial 

therapy is essential and may be alternated with topical therapy 

to alleviate pruritus. Besides the traditional ingredients used 

(eg, benzoyl peroxide and chlorhexidine), new approaches 

are considered in patients with staphylococcal infections. 

In humans, diluted bleach baths are used to decrease the 

carriage of Staphylococcus15 in patients with AD.16,17 In 

veterinary medicine, the use of products containing oxychlo-

rine (Vetericyn; Innovacyn, Rialto, CA) is becoming popular. 

Although randomized controlled clinical trials are lacking 

in veterinary medicine, anecdotal reports suggest that topi-

cal oxychlorine is quite effective as an adjunctive treatment 

for bacterial infections. The management of the recurrent 

bacterial infections in dogs with AD is becoming a major 

challenge due to multidrug resistance; thus, it is important 

for clinicians to minimize antibiotic use and to favor narrow 

spectrum antibiotics over broad spectrum. Proper duration 

and appropriate doses are crucial for success to minimize 

treatment failures or relapses.

Due to the chronicity of AD, every effort should be 

made to limit the use of treatment options for AD that 

may predispose to infections (eg, minimizing the use of 

glucocorticoids) and favor approaches that are sustainable 

in the long term (eg, allergen-specific immunotherapy). 

Allergen-specific immunotherapy (allergy vaccine) should 

be attempted whenever possible, particularly if symptoms 

are present for more than a few months/year. This form of 

therapy should not be considered only after all treatments 

have failed and after years of chronic disease. On the 

contrary, it should be considered in young patients, par-

ticularly if living in areas of high pollen load. Success with 

this approach is better in younger individuals and depends 

on the skills of the clinician in selecting allergens that are 

clinically relevant. For this reason, it is important to correlate 

the results of the allergy testing with the seasonality of the 

patient and presence of those allergens in the environment. 

Careful selection of allergens seems to be more important 

than the specific allergy test used (eg, serology testing vs 

intradermal skin testing).

Allergen-specific immunotherapy has on average a suc-

cess rate ranging from 60%–80%, where success typically 

means fewer relapses and less need for rescue medications 

but does not imply a cure.18,19 Most cases require long-term 

allergy vaccines and it is not uncommon to change the 

composition of the vaccine every couple of years to reflect 

changes in the sensitization pattern of the patient. While his-

torically the allergy vaccine in veterinary medicine has been 

administered by subcutaneous injections, there is preliminary 

evidence that sublingual administration of allergens20 is well 

tolerated and similarly effective as injectable immunotherapy 

in dogs with AD. This area of research is new in veterinary 

medicine and will benefit from larger controlled clinical trials 

to identify the best treatment schedules.

Various schedules have been used by clinicians to build 

up the amount of allergen given in the injectable vaccines. 

Controlled studies to objectively compare different schedules 

are scarce;21 thus, allergen-specific immunotherapy is still 

considered more an art than a science. Adjusting the schedule 

to suit the needs of the patient is crucial to maximize success 

and minimize adverse effects and requires education and 

consistent communication with the owners.

Many clinicians incorporate the use of antihistamines 

in the long-term regimens of their atopic patients. 
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Interestingly, insufficient evidence was found to support 

the use of antihistamines for canine AD in a systematic 

review.22 This result may derive from the stringent crite-

ria used in the review. As antihistamines are best used as 

adjunctive therapy, it is understandable why they would not 

reach sufficient efficacy to be recommended when they are 

tested as monotherapy. As a matter of fact, a recent publi-

cation reported that owners perceived clinical benefit from 

the use of antihistamines in their dogs.23 The discrepancy in 

findings may stem from the criteria used in the two studies 

and the difference in assessment between investigators and 

owners. It is important to emphasize the concept that although 

antihistamines may not be a sufficiently strong treatment 

to help dogs with AD as monotherapy, many practitioners 

feel that they have a place to help mild-to-moderate cases, 

particularly as adjunctive treatment to minimize the need 

for rescue medications such as glucocorticoids. The same 

concept applies to essential fatty acids, which also were 

not found to be effective as monotherapy in the systematic 

review of treatments for canine AD.4 Yet, in clinical practice, 

they are frequently used as adjunctive therapy. The benefit of 

essential fatty acids in canine AD may be due to a multitude 

of properties ranging from modulation of the inflammation 

to the repair of skin barrier. In a recently published study,24 

3 weeks of oral administration of essential fatty acids led to 

improvement of the ultrastructure of the skin and normaliza-

tion of some of the chemical aberrations of the upper layers 

of the epidermis, suggesting a beneficial effect of this form 

of therapy. Additional investigation is needed to assess the 

correlation between improvement of the skin barrier altera-

tions and amelioration of clinical signs in order to identify 

the most beneficial way to use essential fatty acids as part 

of the management of dogs with AD.

Pentoxifylline was found to have fair evidence of 

efficacy in the systematic review of treatments for AD.4 

Yet, a more recent study25 using this medication at higher 

doses (20 mg/kg three times daily versus 10 mg/kg twice 

daily of the original studies26) and in combination with 

essential fatty acids showed a marked beneficial effect. In 

this study, dogs receiving the combination of pentoxifyl-

line and essential fatty acids revealed 56.75% and 47.76% 

reduction in clinical scores and pruritus scores on day 30, 

while the corresponding reduction on day 60 was 90.92% 

and 92.59%, respectively. It is therefore reasonable to con-

clude that pentoxifylline is a beneficial adjunctive treatment 

(eg, in combination with essential fatty acids) for canine 

AD, especially to reduce the frequency of administration 

of glucocorticoids.

Skin barrier repair treatments
The investigation of the role of skin barrier dysfunction in 

canine AD is relatively new. While in human medicine, 

this aspect of the disease has been known for a long time 

and topical use of emollients and moisturizers is the main-

stay of therapy,27 in dogs, skin barrier repair is a novel 

area of research. Skin barrier impairment in dogs with AD 

has been described ultrastructurally,28 chemically,29,30 and 

functionally31 through the measurement of transepidermal 

water loss (TEWL), yet the exact significance of it is still 

an object of controversy. A recently published study failed 

to find a correlation between TEWL and severity of clinical 

signs as measured by the validated Canine Atopic Dermatitis 

Severity Index (CADESI) score.32 This finding in itself 

does not minimize the clinical relevance of the skin barrier 

dysfunction in dogs with AD: the lack of correlation may be 

due to either the methodology used for the measurement of 

TEWL or the validity of CADESI. Regardless of the reason, 

this lack of obvious correlation makes the issue of the assess-

ment of clinical relevance of skin barrier impairment more 

complex, particularly when this is a methodology used to 

evaluate the improvement of various treatment options in 

clinical trials. TEWL measurements have been shown to vary 

from site to site and from day to day,33 thus it is difficult to 

assess the beneficial effect of skin repair treatments relying 

only on measurements of TEWL. Measurement of TEWL as 

an indicator of skin barrier function is appealing as it is nonin-

vasive but ultimately it may be better to assess repair of skin 

barrier in a variety of ways, ranging from biopsy for electron 

microscopy studies to chemical analysis of lipid composition 

of the stratum corneum. Indeed, in a recent study, 3 weeks of 

topical administration of an emulsion containing ceramides, 

free fatty acids, and cholesterol (skin lipid complex) led to 

significantly increased values for ceramides.34 Although in 

this study no assessment of clinical improvement was done, 

in a subsequent open clinical trial using the same prepara-

tion twice weekly for 12 weeks, improvement of clinical 

signs was reported.35 In this study, topical application of the 

ceramide-based “spot-on” (Allerderm Spot On®; Virbac, Fort 

Worth, TX) helped to decrease clinical signs of AD in dogs 

that had failed to respond to other therapies. The beneficial 

effect was most evident after several weeks of therapy with 

a statistically significant reduction of CADESI and specific 

reduction of erythema from the baseline after 6 weeks. 

The authors concluded that this treatment modality is best 

used as adjunctive therapy. Another yet unpublished study 

evaluating the same formulation in a blinded and controlled 

fashion confirmed the beneficial effect in canine AD36 after 
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4 weeks of application. Thus, it is reasonable to believe that 

topical application of ceramides may have a place in the 

management of canine patients with AD, as has been the case 

in humans with AD.37,38 Indeed, lipid-rich topical preparations 

in humans with AD have been found to be as effective as 

topical glucocorticoids,39 but without the unwanted adverse 

effect of cutaneous atrophy that long-term application of 

glucocorticoids can cause.

Limited studies have also been done to investigate the 

efficacy of a topical preparation containing phytosphingosine, 

a ceramides precursor. A blinded randomized controlled trial 

in privately owned dogs with AD using either a phytosphin-

gosine-containing shampoo (Douxocalm®; Sogeval, Irving, 

TX), a phytosphingosine-containing shampoo plus spray 

with similar ingredients, or a control shampoo containing 

antiseptics, fatty acids, and complex sugars (Allermyl®; Vir-

bac)40 showed clinical improvement in both groups. Since all 

interventions were theoretically able to affect skin barrier, it 

is unknown whether using phytosphingosine provides extra 

benefit compared to any emollient or simple bathing.

Intrinsic AD or atopic-like dermatitis
The concept of dogs that may have clinical signs of AD in 

the absence of an allergic sensitization (so-called intrinsic 

form) is relatively recent. Intrinsic disease has been known 

in human medicine for decades and it seems to represent 

a separate subset of disease in which skin barrier is not 

impaired and clinical signs are milder and delayed in onset.41 

In veterinary medicine, cases clinically diagnosed with AD 

in which allergen-specific IgE cannot be demonstrated are 

occasionally described. An interesting study evaluating the 

effect of 2-week isolation in 27 dogs with clinical diagnosis 

of AD showed that 63% of them improved while the rest did 

not.42 The improvement was considered most likely due to 

the allergen avoidance in the hospital environment without 

furniture and carpets. Among the remaining 37%, 14% (4/27) 

of these dogs had a negative intradermal allergy testing for 

all environmental antigens. Dogs for which sensitivity to an 

environmental antigen was not identified were identified to 

have atopic-like dermatitis. These dogs represent a therapeu-

tic challenge as triggering factors cannot be identified.

Can AD be prevented?
Although AD has a strong genetic basis, the interaction with 

the environment determines the final outcome. It has been 

observed that AD has increased dramatically in the last few 

decades in industrialized countries and, according to the 

hygiene theory,43,44 this increase is, at least in part, determined 

by changes in lifestyle conditions. These changes include a 

decreased exposure to beneficial bacteria that have protec-

tive effects in the modulation of the immune system. For this 

reason, great interest has been placed in the prophylactic use 

of probiotics in individuals at high risk for AD.45,46 Although 

the results of the effects of probiotic exposure in human 

medicine have been varied, it is accepted that the best use 

of probiotics is indeed preventative rather than treatment of 

an already-established disease. The same may be true in vet-

erinary medicine. A pilot study using an experimental model 

showed that early exposure to Lactobacillus rhamnosus GG 

could decrease allergen-specific IgE and severity of clinical 

signs.47 The study was done using an experimental model of 

canine AD and the exposure to probiotics was done prenatally 

by administration to the dam during gestation and postnatally 

for the first 6 months of life. A follow-up study 3 years after 

discontinuation of probiotics showed that the protective 

effect in those dogs was still present and was associated with 

a modulation of T regulatory lymphocytes.48 Thus, although 

these are pilot studies, it is encouraging that modulation of the 

immunologic response using probiotics in individuals at high 

risk is possible and may have long-lasting protective effects.

Conclusion
Canine AD is a prevalent and chronic clinical syndrome with 

a complex pathogenesis, which may be different from patient 

to patient. The management of AD should be multimodal to 

control both the underlying inflammation and the secondary 

complicating infections. Treatment should include long-term 

strategies as well as a plan to address the acute flare-ups. 

Care should be used in the selection of topical therapy since 

preliminary evidence indicates that skin barrier dysfunction 

plays an important role in canine AD. Additional studies 

are necessary to identify effective treatments to be used for 

skin barrier repair.
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