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KEY POINTS

� Canine atopic dermatitis is the most common cause of pruritic skin disease in the dog and
is caused by a combination of hereditary and environmental factors.

� Boxer, French Bulldog, German Shepherd dog, Labrador Retriever, Pug, and West High-
land White Terrier dog breeds have increased prevalence of canine atopic dermatitis.

� Common affected body areas include the concave pinna, paws, and ventrum. Less
commonly affected areas include the lip margin, flexural surface of the elbows, and dorsal
lumbar region.

� Feline atopic skin syndrome is the second most common pruritic skin disease in the cat. It
clinically presents as one or more cutaneous reaction patterns.

� Allergens that cause canine atopic dermatitis and feline atopic skin syndrome include
environmental allergens (house dust mites, pollens, molds), foods, and the opportunistic
yeast pathogen Malassezia.
HISTORY AND DEFINITIONS
Canine

In 2023, the International Committee on Allergic Disease of Animals (ICADA) released
an updated definition for canine atopic dermatitis (cAD): “cAD is a hereditary, typically
pruritic, and predominantly T-cell-driven inflammatory skin disease involving interplay
among skin barrier abnormalities, allergen sensitization, and microbial dysbiosis.”1
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Abbreviations

AD atopic dermatitis
cAD canine atopic dermatitis
FA food allergy
FASS feline atopic skin syndrome
GSD German Shepherd dog
HDM house dust mite
ICADA International Committee on Allergic Disease of Animals
TSLP thymic stromal lymphopoietin
WHWT West Highland White Terrier
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This definition emphasizes that the clinical presentation of cAD occurs with input of
genetics, a dysregulated immune system response, damaged skin barrier, environ-
mental and food allergens, and changes to the diversity and quantity of microorgan-
isms, namely Staphylococcus bacteria and Malassezia yeast.1,2

This new description differs from the previous ICADA 2015 definition of cAD of “a
genetically predisposed inflammatory and pruritic allergic skin disease with character-
istic clinical features associated with immunoglobulin E (IgE) antibodies most
commonly directed against environmental allergens.”3

While most dogs with cAD have elevated levels of IgE, there are a suspected 10% to
15% of patients with what was termed “atopic-like dermatitis” that had clinical fea-
tures of cAD, but lacked elevated serum or intradermal IgE to the allergens tested.4,5

Based on the 2023 ICADA definition, these patients have cAD. This is supported by a
study where there was no difference in clinical signs and response to treatment of the
allergic disease between patients with the previous definition of cAD that had elevated
IgE on serum or intradermal testing compared to those with “atopic-like dermatitis”
where elevated IgE could not be demonstrated.4 The updated definition reflects that
cAD requires a dysregulated immune response and, in most cases, but not all, leads
to the production of IgE by B lymphocytes under the direction of a Th2 lymphocytic
response.
Although the ICADA 2015 definition hints that not all forms of cAD are caused by

environmental allergens, it does not directly state that canine food allergy (FA) is a
form of cAD.3 The ICADA 2023 definition is broader by using the phrase “allergens”
that may occur from environmental allergens such as pollens or dust mites, food aller-
gens, and microorganisms such as Malassezia.1

Feline

Feline atopic syndrome describes allergic diseases occurring in the skin as well as the
respiratory tract (feline asthma) and gastrointestinal tract FA.6 The 2021 updated term
feline atopic skin syndrome (FASS) is used when patients have cutaneous manifesta-
tions of allergic skin disease most commonly caused by environmental allergens.6 The
manifestations of feline FA may include gastrointestinal signs and identical cutaneous
signs that are seen with FASS.6 The hypersensitivity reactions caused by flea allergy
dermatitis have overlapping clinical signs of FASS and may contribute to the clinical
presentation of FASS.6

FASS replaces the term non-flea nonfood hypersensitivity dermatitis. The previous
terminology was used because allergic skin disease in the cat could not consistently
be proven to have an IgE component, which historically was considered a central
feature of allergic skin disease in humans and dogs.7 Along with the broader defini-
tions of cAD and human atopic dermatitis (AD), the feline clinical presentation,
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immunologic changes, and response to therapy support calling feline allergic skin dis-
ease caused mainly by environmental allergies FASS.1,6,8–11

Two FASS cats in a colony of 35 non-related allergic cats did not have any serum or
intradermal allergen reactivity, suggesting a lack of IgE to commonly tested environ-
mental allergens.10 These cats may represent an “atopic-like” or intrinsic AD in the
cat and one of 2 cats requiring medication was responsive to dexamethasone.10

The current FASS definition is inclusive of patients who have IgE (extrinsic) and those
without (intrinsic).6

Human

In human AD, there are multiple subclassifications including extrinsic versus intrinsic
AD, age of onset (pediatric vs adult onset), and ethnicity.8 Extrinsic AD, accounting
for approximately 80% of AD, would be more comparable to classic patients with
cAD in that both have elevated IgE levels.4,8 Intrinsic AD does not have elevated levels
of IgE and would be more comparable to patients with canine historically diagnosed
with “atopic-like dermatitis.”4,8 In AD, the subclassifications correlate to differing pat-
terns of T-cell-driven inflammation that may allow for more individualized treatments.8

As our knowledge increases for cAD and FASS, it is likely that we will continue to find
more genetic and inflammatory pattern differences between different breeds and be-
tween patients with juvenile versus adult onset of clinical signs.
PATHOGENESIS PART 1: BREED PREVALENCE, BODY-SITE PREDISPOSITION, AND
GENETICS
Canine

Allergic skin disease is most often a disease of the young adult with dogs first devel-
oping signs aged between 6 months and 3 years.12,13 According to Favrot’s criteria,
patients with cAD are more likely to live indoors, have itch that proceeds the develop-
ment of lesions, and have corticosteroid responsive dermatitis.12 In clinical practice,
breeds of dogs including the West Highland White Terrier (WHWT), French Bulldog,
and English Bulldogs may develop clinical signs before the age of 6 months.
cAD appears more often in certain breeds and groups of dogs. In general, there is no

sex predilection for cAD in the dog.4,14 However, breed predisposition can vary across
regions within and outside of North America.15 This variability may be due in part to
geographic breed preferences; however, somemay be due to limitations of retrospec-
tive studies. These limitations include lack of a control population or using a hospital or
insured dog population to serve as the control; as these animals are more likely to be
unwell.16

A retrospective study comparing dogs with cAD and a reference hospital population
in Australia, Germany, and the United States had an increased prevalence in German
Shepherd dogs (GSDs), Golden retriever, and Labrador retriever in multiple, but not
all locations, with the Boxer, French bulldog, Cavalier King Charles Spaniel, Bullterrier,
Great Dane, Jack Russell terrier, Silky terrier, and WHWT having increased prevalence
in one location.15 In a 2018 study fromMinnesota, soft-coatedwheaten terriers, English
Bulldogs, American Staffordshire terrier, and Labrador retriever dogs were overrepre-
sented in both having a clinical diagnosis of cAD and positive serum or intradermal al-
lergy testing.4 An Australian prevalence study using a hospital as the reference
population had elevated prevalence in 11 breeds including the beagle, bichon frise,
boxer, bulldog, bullmastiff, Great Dane, Labrador retriever, pug, Shar Pei, Staffordshire
terrier, andWHWT.14Usingahealthydog referencepopulation is ideal, and inPiccoand
colleagues,16 a review of Swiss dogs revealed an increase in allergic skin disease in
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WHWT, boxer, French bulldog, bull terrier, and Basset hound. A European study found
that chocolate Labrador retrievers were more likely to develop AD when compared to
yellow or black dogs.17

In a cohort of 90 WHWT, 52% were given a clinical diagnosis of cAD by the age of
3 years and half of these dogs had clinical signs by the age of 6 months13 (Figs. 1
and 2). Although this prospective article only evaluated the WHWT, the cAD preva-
lence is higher than the reported approximately 10% prevalence of cAD in the general
population.18 Approximately 10% of this cohort was diagnosed with an FA as all or
part of their cAD by the age of 3 years.13

Body-Site Locations

Early cAD is characterized by pruritus and erythema. Across breeds, commonly
affected sites are the paws, axilla, inguinal region, face, concave pinna, and ear ca-
nals12,13,15,19 (Figs. 3–5). Certain breeds may have less common affected areas
involved including French bulldog’s eyelids and flexural surfaces (such as that of the
elbow), GSD’s elbows and thorax, Shar Pei’s flexural surfaces, dorsal lumbar and tho-
rax, WHWT’s lips, flexural surfaces, and dorsal lumbar area.19 Certain breeds are also
more likely to have a specific common affected site including the face of the boxer and
French bulldog and the ventrum of the GSD.16 The WHWT and the GSD were more
likely to have seborrhea oleosa (greasy scaling) in one study.16 Secondary Staphylo-
coccal pyoderma and Malassezia dermatitis can enlarge the affected areas as can
self-trauma/excoriations and are common with cAD.
Nonneoplastic anal sac disease commonly presents as licking, chewing, and scoot-

ing of the perianal region. It may be caused by impaction, anal sacculitis (inflammation
and possible infection), and abscessation.20 Anal sac disease was associated with
cAD in over 30% of patients in a study where poor stool quality was also found to
play a role.20 Perianal pruritus without anal sac disease will present with similar clinical
signs. In a prospective study evaluating perianal pruritus not associated with anal sac
disease, nearly 60% of patients with cAD caused by either environmental or food trig-
gers had perianal pruritus.21 The severity of lesional perianal skin was correlated with
pruritus.21

Patients with cAD caused by FA are more likely to have a generalized distribution of
pruritus.22
Fig. 1. Middle-aged West Highland White Terrier with canine atopic dermatitis. There is
moderate erythema, lichenification, and widespread alopecia of the trunk, ventral neck,
and paws. (Photo courtesy of Texas A&M University Veterinary Dermatology Teaching
Collection.)



Fig. 2. Close up of the ventral neck, chest, and paws of the same middle-aged West High-
land White Terrier in Fig. 1. There are moderate erythema, hyperpigmentation, lichenifica-
tion, alopecia, and seborrhea oleosa. (Photo courtesy of Texas A&M University Veterinary
Dermatology Teaching Collection.)
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Feline

Most cats with FASS present as young adults and are more likely to have nonseasonal
clinical signs compared to seasonal clinical signs.23 One study found that over 60% of
cats were noted to have lesions before the age of 3 years.24 In cats more than dogs, it
may be difficult to estimate exact age in patients adopted as adults. Additionally, cli-
ents may not always identify self-induced alopecia on the belly of cat as pruritus, and
thus, the lesion may be present for an extended period of time prior to presentation to
a veterinarian.
The majority of cats owned in North America are domestic mixed breed cats of vary-

ing coat length with unknown parentage and may represent the most prevalent group
of cats with FASS.24 In a study of over 500 pruritic cats in Europe and the United
States, Siamese, Persian, Abyssinian, and Maine coon were overrepresented in the
cats having either FA or non-flea-non-FA (comparable to FAS) compared to the pruritic
cats that had flea bite allergy.25 However, the results were not compared to a control
population. The Abyssinian, Devon Rex, Himalayan, and Persian appear predisposed
in 2 other studies comprising a total of 239 cats with presumed FAS.24,26 Overall, there
does not appear to be a sex predilection in cats; however, some studies have female
individuals overrepresented.25,26

Body-Site Locations

Cats with FASSmay show one or more cutaneous reaction patterns. These cutaneous
reaction patterns are identical to FA with overlapping patterns for flea bite allergy



Fig. 3. A 3 year old Pit Bull Terrier mixed dog with moderate erythema and mild tissue
swelling of the concave pinna. (Photo Christina Gentry.)
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dermatitis, mosquito bite hypersensitivity, demodicosis caused by Demodex gatoi,
and occasionally dermatophytosis.23 They are self-induced alopecia, miliary derma-
titis, head and neck pruritus, and eosinophilic granuloma complex (indolent ulcers,
eosinophilic plaques, and eosinophilic granulomas).
Self-induced alopecia, which is often non-inflammatory to minimally inflammatory,

is the most common pattern for FASS.23–26 The second most common pattern is
head and neck pruritus, followed by miliary dermatitis, with eosinophilic granuloma
complex being the least common, although most clinically striking.
Fig. 4. A 3 year old Pit Bull Terrier mixed dog with mild erythema of the axilla and inguinal
region. (Photo Christina Gentry.)



Fig. 5. A 3 year old Pit Bull Terrier mixed dog with moderate interdigital erythema and mild
tissue swelling. There is brown debris on the nail meds caused by Malassezia dermatitis.
(Photo Christina Gentry.)
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Self-induced alopecia is colloquially called “fur mowing” and can have such distinct
boundaries that it appears it was created by a clipper blade (Fig. 6). When there is
concern that the hair is being lost versus removed by the patient, a trichogram evalu-
ated microscopically can often confirm traumatic hair loss with broken hair tips at the
margins of the alopecia (Fig. 7).
Head and neck pruritus is characterized by mostly severe, nearly manic levels of

pruritus, excoriations, and significant self-trauma. The pinna, face, and neck may be
involved. Due to the level of pruritus, open bleeding wounds may be created. Repet-
itive scratching of the face may lead to corneal ulceration. These patients often require
a hard Elizabethan collar and plastic claw coverings to prevent severe self-trauma until
pruritus is improved.
Miliary dermatitis is a pattern that may be felt before it is seen. These small, almost

pinpoint crusted papules may be on the dorsum and ventrum and may or may not be
pruritic.23 Miliary dermatitis can also be seen with feline pyoderma, dermatophytosis,
and flea allergy dermatitis.
Eosinophilic granulomas complex may present as 3 different syndromes and cats

can have more than one lesion type present.23 Eosinophilic granulomas can also be
found in the mouth (often the tongue and the hard palate), as a swollen or “fat
chin,” and as linear raised and slightly irregular thickening on the medial legs.23 Indo-
lent ulcers, also known as rodent ulcers, are present on the upper lip and often cross
the midline to have a bilaterally symmetric clinical appearance (Fig. 8). Eosinophilic
plaques occur most commonly on the ventrum and hindlimbs (Fig. 9).23



Fig. 6. Self-induced alopecia with few papules on the ventral abdomen and inguinal region
of an adult cat with food-induced FASS. (Photo Christina Gentry.)
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The head and neck pruritus pattern was seen in approximately 50% of cats with fe-
line FA.22 The next most common pattern for feline FA was self-induced alopecia.

Canine Genetics

Breed predilections allowed for the initial assumption that cAD had to be, at least in
part, a genetic disorder.27,28 In AD, multiple genes as well as environmental factors
lead to the development and progression of clinical disease.8
Fig. 7. Microscope image at 40x magnification. Barbered and blunted hairs in a cat with
self-induced alopecia. With nontraumatic alopecia, the hairs should taper to a point. (Photo
Christina Gentry.)



Fig. 8. Indolent ulcer on the maxillary lip of a young adult cat with FASS. This ulcerated
lesion has led to tissue loss of the central maxillary lip. (Photo Christina Gentry.)
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Variants in the filaggrin gene are common in humans with extrinsic (high IgE) forms
of AD.8 Given that cAD shares many features of AD, it was suspected that filaggrin
could play a significant role in CAD. In a group of British Labrador retrievers, a single
nucleotide polymorphism variant in filaggrin was associated with cAD.29 However, this
variant was not found in tested Labradors from the United States and Japan nor pre-
sent in other breeds evaluated.29 To date, variants in the filaggrin gene have not been
associated with WHWT cAD. At this time, it does not appear that filaggrin gene
Fig. 9. Coalescing eosinophilic plaques on the caudal and medial hind limbs of a middle-
aged cat. The cat’s hair is wet from near constant licking. The perianal region has self-
induced alopecia.
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variants play a significant role in the development of cAD in the majority of predis-
posed breeds.2,30

A genome-wide association studies (GWAS) found that thymic stromal lymphopoie-
tin (TSLP) receptor gene variant was identified in all 8 breeds evaluated (Boxer, GSD,
Labrador retriever, golden retriever, Shiba Inu, Shih Tzu, pit bull terrier, and WHWT).29

TSLP acts as an “alarmin” in keratinocytes and encourages a T helper 2 immune
response.31 This type of response propagates allergic inflammation (see Pathogenesis
Part 2). Other variants in multiple breeds were identified and included serine protease
inhibitor kazal type (SPINK) 5, which has a role in desquamation.29,32–34 A GSD variant
in a desmosomal (keratinocyte to keratinocyte connection) structural protein plakophi-
lin 2 was found in a separate study, but this did not correlate to changes in expression
of plakophilin 2 in future work.26,27

Given the high prevalence of cAD in the WHWT, there have been multiple GWAS
studies evaluating the WHWT from different regions with multiple gene variants iden-
tified.35,36 The different genes identified in these studies may suggest that the genetic
basis for cAD in this breed may be multifactorial.

Feline Genetics

There is a single case series documenting 3 littermates with allergic skin disease sug-
gesting genetics as a contributing factor.37 This is anecdotally recognized in practice
when an owner has multiple allergic cats from the same litter. The increased preva-
lence in certain pure-bred cats is also suggestive of unknown genetic variants contrib-
uting to the pathogenesis of FASS.
PATHOGENESIS PART 2: THE ENVIRONMENT AND ALLERGENS
The Environment

A lifestyle involving increased access to the outdoors, increased ultraviolet light, ani-
mals, and decreased air pollutants may decrease the incidence of AD.38,39 As
described by Favrot and colleagues,12 a mainly indoor lifestyle is strongly correlated
with the development of cAD. In 2 questionnaire-based studies of European Labrador
retrievers and golden retrievers, a rural lifestyle, access to other animals, and early
adoption (8 weeks or less) were protective against the development of cAD, while ac-
cess to upholstered furniture and the use of flea control increased the risk cAD.17,40 In
experimentally house dust mite (HDM) sensitized beagle dogs, the dogs that were
infected with Toxocara canis previously had less clinical signs when subsequently
exposed to HDM. The T canis-exposed dogs did have higher levels of IgE against
both T canis and HDM.41

These finding along with other environmental data support but do not conclu-
sively prove, the colloquially called “hygiene hypothesis.” In this hypothesis,
increased sanitation and limited access to outdoor environments may increase
the development of allergic diseases in humans and animals. Access to a wide va-
riety of environmental, microbial, and parasitic stimuli may lessen the risk of
allergic diseases.42

High level of exposure to cigarette smoke (over 21 cigarettes) per day in indoor dogs
increased the odds of developing cAD compared to patients with lower exposure or
no exposure in one prospective study of patients presenting to a wellness clinic.43

In a study of Labrador retrievers, pregnant bitches and their offspring were fed a diet
supplemented with nicotinamide, pantothenate, histidine, inositol, and choline for
1 year. Dogs in the supplemented group had lower levels of dust mite IgE and had
a lower incidence of cAD based on owner questionnaire.44 Unfortunately, early
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manipulation of a diet that would decrease the risk of developing cAD is not always
feasible due to timing of adoption and owners awareness of the risk of cAD in their pet.

Allergens

The most common allergen is dog and human is HDM (Dermatophagoides spp).2 Stor-
age mite IgE reactivity is also prevalent in dogs and hums, but it is not always clear if
this is cross-reactivity from HDM or polysensitization with more recent data suggest-
ing cross-reactivity is more likely than polysensitization.2,45 There are regional preva-
lences for molds and plant pollen-based allergens (weeds, trees, and grasses) in North
America.
HDM is ubiquitous in most parts of the United States where there is adequate heat,

humidity, and the presence of dander.46 Areas of the home most likely to contain
HDMs include carpets, bedding, and fabric covered furniture.46 Patients with cAD
caused by HDMwill most often present with year round clinical signs. The allergenicity
of HDM appears to correlate with increased prevalence of cAD in mainly indoor dogs.
Measured air levels of molds and pollen-based allergens fluctuate based on the time

of the year and region. However, since cAD is most often triggered by contact of aller-
gens to the local cutaneous immune system, allergens that are no longer airborne
(past their pollinating season) could still potentially lead to clinical signs in patients
contacting these allergens in outdoor environments such as lawns, trails, or patios.
This may increase the length of the “allergy season” for certain allergens.
Airborne allergens can be deposited manymiles from their origin based on humidity,

rainfall, and wind.47 This is often patients with cAD have dissatisfactory results when a
known plant allergen is removed the local environment. In rare cases, pollens can
move thousands of miles. As an example, mountain cedar, which leads to allergic
signs in patients with AD and cAD from December to February in Texas and Okla-
homa, was documented in London, Ontario (Canada).47

Most allergens tested in either serum or intradermal testing are whole allergens,
meaning the extracts contain both the allergenic and nonallergenic portions of the
mite or pollen material and are ground or emulsified into the testing medium. In certain
common allergens such as HDM and ragweed, the specific protein allergen(s) causing
the allergic reaction is known for humans and dogs.2,45,48 Tests using components
(the specific proteins that cause allergy) would be more likely to provide interpretable
test results. Currently, testing kits for intradermal allergen testing rely on whole aller-
gens as do most commercially available serum allergy tests. One commercially avail-
able serum test for dogs and cats is using known component allergens (when
available) as well as whole allergens.49 To date, in North America, allergen-specific
immunotherapy is created using whole allergens.
Clinically, some patients with allergic dermatitis will have an exaggerated worsening

of clinical signs when Malassezia overgrowth occurs. These patients may have a hy-
persensitivity to the Malassezia yeast that can be supported by positive reactions to
intradermal or serum allergy testing.50
DISCUSSION

cAD and FASS are diagnoses of exclusion. This inherently increases barriers to an
accurate diagnosis. Ruling out parasitic causes of itch, dermatophytes, as well as
addressing secondary Staphylococcal andMalassezia infections early in the investiga-
tion will allow the clinician to evaluate for the more classic signs of pruritus and inflam-
mation in commonly affected body sites.
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History data such as age of onset, lifestyle, and known responsiveness to cortico-
steroids can support a diagnosis of cAD and FASS. Patients with nonseasonal signs
must be evaluated for food triggers and environmental allergen triggers as they both
cause year round clinical signs consistent with cAD and FASS.
Understanding the genetic variants and breed predisposition can improve client ed-

ucation and allow the client to make informed choices about breeding affected ani-
mals. Although allergen avoidance would be ideal, the indoor lifestyle of most dogs
and cats may make it impossible to avoid the most common allergen HDM. Pollen
avoidance is also difficult given the distance that these allergens can travel.
In the second pathogenesis article, changes to the skin barrier, the cutaneous

microbiome, and a dysregulated immune system will be discussed and will reflect
the clinical presentation described in this article.

SUMMARY

The understanding of the pathogenesis of cAD and FASS has increased dramati-
cally in the last decade and adjustments to the definitions of cAD and FASS reflect
this. Improvement in genetic testing has provided additional evidence for the breed
predilections that have been historically described. Both patients with canine and
feline have predictable and repeatable clinical signs that along with appropriate his-
tory and elimination of confounding factors can allow clinicians to accurately diag-
nose cAD and FASS. Although the authors may have minimal control of the patient’s
environment as a puppy and environmental allergens, understanding how these
factors affect cAD and FASS can improve client education and expectation
management.

CLINICS CARE POINTS
� Clinicians should discuss allergies with owners of predisposed breeds to improve owner
awareness of clinical signs.

� It is recommended to limit breeding of severely affected individuals.

� Avoidance of allergens in cAD and FASS is often impossible due to ubiquitous nature of
common allergens.
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