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Atopic dermatitis (AD) is seen commonly in companion animals, especially in dogs,
where its prevalence has been estimated to be approximately 10% of the population.1,2

Despite the fact that AD is so common, the understanding of its pathogenesis and
treatment options are still limited. 

CANINE ATOPIC DERMATITIS
Historically, canine AD was defined as a type I hypersensitivity against environmental aller-
gens. For decades, most of the research effort was devoted to the role of IgE, both in diag-
nostic testing and monitoring of clinical severity. The role of IgE, however, is controversial.

Most dogs with canine AD have allergen-specific IgE detectable either by intradermal
testing or by the use of serological assays such as the enzyme-linked immunosorbent
assay.3,4 Some normal animals, however, exhibit detectable circulating IgE, are exposed to
allergen, but suffer no disease.5 Conversely, dogs presented with classical clinical signs of
AD may exhibit negative intradermal test and/or negative allergen-specific IgE serology, a
situation that is similar to that of intrinsic AD in
humans.6,7 Importantly, antihistamines appear to have
limited clinical efficacy8,9 and clinical lesions are rarely
suggestive of a typical type I hypersensitivity (e.g.,
urticaria and angioedema). Therefore, it is clear that the
association between IgE and clinical disease, although
important in some patients, is not absolute and addi-
tional factors play an important role in the clinical man-
ifestation of the disease. 

The American College of Veterinary Dermatology
task force on canine AD has focused more on the clin-
ical features of the condition than the presence of a type
I hypersensitivity to formulate the latest definition for
this disease. The definition states that canine AD is a
genetically predisposed, inflammatory, and pruritic
allergic skin disease with characteristic clinical features
most commonly (but not necessarily) associated with
IgE antibodies against environmental allergens.10

Although it has been confirmed that IgE-mediated
reactions play a facilitating role in the capture of aller-
gens and in the effector phase of the disease,11 most
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Canine Atopic Dermatitis
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recent research has demonstrated that canine AD is more
similar to contact allergy (e.g., type IV hypersensitivity)
than previously thought. Striking similarities appear to
exist between canine AD and its human counterpart; these
similarities are clinical, immunologic, and histopatholog-

ic.12,13 Clinically, AD in
both people and dogs is a
relapsing pruritic disease and
similar areas are affected. In
both species there are primary
eruptions (e.g., erythematous
patches and micropapular
eruptions), and the disease
affects young individuals and
is familial.

Immunologically, a biphasic pattern of cytokine expres-
sion occurs during the development of human AD
lesions.14 More specifically, acute skin lesions are character-
ized by CD4+ Th2 lymphocytes and eosinophils and the
release of interleukin-4 (IL-4) and IL-13.15 These cytokines
play an important role in the development of high IgE lev-
els and lead to increased survival and maturation of
eosinophils. Chronic lesions show a predominance of
macrophages and are associated with the presence of Th1-
type cytokines (IL-2, IL-12, gamma-interferon [γ-IFN],
IL-18). In humans, this biphasic pattern of
cytokine expression has been demonstrated
in cutaneous reactions after epicutaneous
allergen challenge or atopy patch tests.16

Using a canine model of AD and atopy
patch tests, the author was able to demon-
strate similar immunological changes.17

Acute lesions showed a predominance of
proinflammatory (IL-6) and Th2-
cytokines (IL-13), while later lesions
showed an increase of Th1-cytokines (IL-
12 and IL-18), critical for switching to the
chronic phase of the disease.17 In kinetic
studies, it is also evident that chemotactic
cytokines (chemokines), particularly thy-
mus- and activation-regulated chemokine
(TARC), play a crucial role. TARC has the
ability to recruit Th2-helper cells. These
findings in dogs are similar to reports in
the human literature. TARC is currently
considered the most important marker of
severity for human AD since a strong pos-

Hi l l ’s  Symposium on Dermatology

8

itive correlation exists between serum levels of TARC, total
IgE, and scores of lesional severity.18

Histopathologically, canine AD is characterized by
hyperplasia of IgE+ epidermal and dermal dendritic cells
and a mononuclear infiltrate, findings very similar to those
of contact hypersensitivity and to the human counterpart.
Canine AD lesions also show eosinophilic exocytosis and
subcorneal abscesses in the area of allergen challenge.

Proposed Pathogenesis
IgE may facilitate the efficiency of the capture of the aller-
gen epicutaneously but such capture could occur in its
absence. Langerhans cells would then migrate to local
lymph nodes, similar to observations in contact hypersensi-
tivity. In patients with high levels of allergen-specific IgE,
IgE-coated dermal mast cells would degranulate upon aller-
gen exposure and release histamine, proteases, chemokines,
and cytokines, further facilitating the recruitment of inflam-
matory cells in the area of challenge. An early influx of gran-
ulocytes (neutrophils and eosinophils), allergen-specific
Th2-lymphocytes, and dermal dendritic cells would ensue;
eosinophil degranulation would follow allergen challenge
and the release of proteins would induce dermal and epi-
dermal damage. The recruitment of Th2-lymphocytes,
triggered by the release of TARC by keratinocytes, would
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Figure 1: In the acute phase of the reaction, IgE facilitates the capture of the allergen. T-helper 2
cells promote IgE synthesis and eosinophil survival. Keratinocytes release proinflammatory cytokines
and chemokines (e.g., eotaxin and TARC), which promote the recruitment of eosinophils and
lymphocytes. As IL-18 and IL-12 are released, the T-cell population is more characterized by a T-helper
type I response, which further promotes inflammation and epidermal changes.

LC = Langerhans cells IDEC = Inflammatory dendritic epidermal cells
MC = Mast cells CCR4 + = T-cells that carry the receptor for TARC



lead to further cytokine release (e.g., IL-4, IL-13, and IL-
5), promoting IgE synthesis and eosinophil survival. In
chronic canine AD, microbes, self-trauma, and infiltrating
T-cells secreting both type-2 and type-1 cytokines would
perpetuate cutaneous inflammation (Figure 1).

Route of Allergen Exposure
Historically, inhalation was considered an important
route of allergen exposure and research effort was devot-
ed to inducing clinical signs with allergen challenge by

inhalation.19 However, when
atopic dogs were challenged
intranasally with allergens,
worsening of skin lesions was
not reported in any of the
atopic dogs, although some
developed respiratory signs.20

The epicutaneous route of
allergen exposure is suggested
by the presence of epidermal
IgE+ Langerhans cells and the
clinical distribution of lesions
in dogs (e.g., contact areas:
face, feet, ears). Clinically,
this is confirmed by the ben-
efits of topical therapy that
facilitates the removal of the
allergen from the coat and
leads to amelioration of clini-
cal signs in dogs with AD. It
is important to note, howev-
er, that the distribution of

lesions in humans does not necessarily support a contact
route of exposure (e.g., humans do not walk on their hands
and smell the ground) and it is speculated that the distri-
bution of human lesions may instead be linked to sweat.

Recent experiments using a model of canine AD have also
indicated that the oral route of exposure plays an important
role.21 Using a colony of high-IgE beagles sensitized to house
dust mites, researchers could trigger pruritic dermatitis by
any route of allergen exposure, which confirms that all
routes of exposure contribute to the pathogenesis of the dis-
ease. In these studies, lesions were triggered in the same
body regions regardless of the route of exposure. Clinical
scores continually increased over time only when epicuta-
neous exposure was allowed. These studies suggest that dis-
tribution of lesions is not determined by route of exposure
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and that continuous epicutaneous exposure plays the most
important role in the pathogenesis of canine AD.

Conclusions on Canine AD
Recent findings on the pathogenesis of canine AD have
emphasized the similarity with the human disease and
support the notion that modulation of the lymphocytic
response and the cytokine milieu is critical for the treat-
ment of this disease. Such modulation may be accom-
plished by the use of calcineurin inhibitors or more per-
manently by the use of immunotherapy. 

FELINE ATOPIC DERMATITIS
Cats have also been reported to develop “atopic dermatitis,”
but our understanding of the disease in cats is currently lim-
ited. Some similarities appear to exist between the feline and
human disease; however, the feline condition has some
peculiar clinical features. For decades, cats have been diag-
nosed with pruritic skin diseases associated with the pres-
ence of skin-fixed or circulating IgE antibodies specific for
environmental allergens. The various clinical syndromes
have been grouped under the generic terminology of  “feline
atopy” or “feline AD.” Further studies are needed to deter-
mine whether or not these syndromes truly correspond to
atopic dermatitis as recognized in people and dogs. 

As in its human and canine counterparts, feline AD
appears to have a genetic component and familial histo-
ry.22 The exact incidence of feline AD is unknown but
some investigators report that it is the second most com-
mon allergy in cats after flea allergy.23 Feline AD seems to
be caused by an exaggerated IgE and IgG response to envi-
ronmental allergens.24,25

As in dogs, measurement
of allergen-specific IgE
does not help to discrim-
inate between normal
and atopic cats. Dendrit-
ic cells appear to play a
role in the mechanism of
lesion formation in feline
AD because increased
numbers of CD1a+ epi-
dermal dendritic cells
were found in lesional
skin.26 The role of T-cells
in feline AD has also been recently investigated. A signifi-
cantly greater number of CD4+ T-cells was found in
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lesional skin of domestic shorthair cats with allergic der-
matitis as compared to healthy controls.27 At this time, there
are no studies evaluating cytokine profiles in cats with AD.

Environmental allergens are believed to play a role in
exacerbating feline AD.28 House dust mites are a common
allergen for cats and more than 80% of atopic cats will have
detectable IgE against Dermatophagoides farinae.29,30 The
role of food allergens in feline AD has not been investigated
but concurrent reactions to environmental and food aller-
gens have been reported.31

Young cats appear to be predisposed to AD.32 The distri-
bution of pruritus may be linked to the distribution of mast
cells in the skin; in one study, the highest number of mast
cells was found on the caudal aspect of the pinnae and
chin.33 Besides pruritus and consequent alopecia, cats with
AD may develop peculiar skin lesions classified as the
“eosinophilic granuloma complex” (indolent ulcer,
eosinophilic granuloma, and eosinophilic plaque).34.35 These
syndromes are distinct from the human and canine coun-
terparts. In addition, cats with AD may develop miliary der-
matitis. In contrast to the human and canine disease, cats
with AD rarely develop a secondary skin infection. 
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