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KEY POINTS

e Diet plays a large role in the management of canine AD, especially for patients with a food
allergy, but also for patients without specific allergies to food ingredients.

e There is currently minimal evidence supporting the use of probiotics for canine AD. Little is
still known about the role of the Gl microbiome and how it relates to canine AD.

e There is minimal evidence for the use of fatty acid supplementation by itself, it appears to
be a helpful addition to improve coat quality and reduce the dose of other medications.

e There is minimal evidence to support the use of vitamin E, vitamin D, Zinc, or cannabi-
noids, although they may be a useful adjunct in some cases.

INTRODUCTION

According to the International Committee on Allergic Disease of Animals 2023 defini-
tion: Canine atopic dermatitis is a hereditary, typically pruritic and predominantly T-cell
driven inflammatory skin disease involving interplay between skin barrier abnormalities,
allergen sensitization, and microbial dysbiosis." This definition places emphasis on the
pathogenesis of this condition rather than specific clinical signs resulting from it.
Because it is multifactorial, successful management of this uncurable condition will
most often need to be multimodal.?

Canine atopic dermatitis (AD) is an immune system abnormality that causes
increased susceptibility to sensitization to food and environmental allergens. Of
course, when a dog has a food ingredient allergy, avoidance of that ingredient is a
key to successful management. Even atopic dogs without specific allergies can
benefit from specialized diets.

Diet and nutrition are keys to the overall health of any organism, and deficiencies
cause myriad diseases of all body systems, including the skin and immune system.
Many nutritional supplements and other supplements for canine AD have been studied
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Abbreviation
AD atopic dermatitis
ALA alpha-linolenic acid
CADESI canine atopic dermatitis extent and severity index
CADLI canine atopic dermatitis lesion index
CBD cannabidiol
CBDA cannabidiolic acid
DHA docosahexaenoic acid
EPA eicosapentaenoic acid
Gl gastrointestinal
PEA palmitoylethanolamide
pVAS  pruritus visual analog scale

extensively. These types of studies are difficult as there are many genetic, environ-
mental, dietary, and other variables that are often not controlled for and the numbers
of animals enrolled are often low. In addition, ideal studies would be randomized, dou-
ble blinded (clinician and owner), and placebo-controlled; only a few are. For these
reasons, there are few to no studies providing conclusions about ideal nutritional or
other supplements that are supported by strong evidence. In addition, many of these
studies are funded by those that would financially or otherwise benefit from favorable
results, further confounding interpretations.

The purpose of this review is to give an overview of studies on diet, nutrition, and
supplements in the management of canine AD, with emphasis on the past 10 years
(2014-2024).

DIET'S ROLE IN CANINE ATOPIC DERMATITIS

The Gl tract and the skin are similar in many ways. Both provide a barrier to harmful
substances and organisms from the outside environment and both determine when
a severe inflammatory reaction to these external substances is warranted, while
concurrently providing other essential functions. It is not surprising that the skin and
Gl tract are also linked immunologically.

It is theorized that dysbiosis of the Gl tract causes Gl inflammation and then causes
or worsens other inflammatory conditions such as atopy.® However, it is also possible
that the abnormal immune reactivity present in dogs with atopy not only causes skin
symptoms and allergies but also triggers gut dysbiosis and intestinal inflammation
leading to food component sensitization, which then further worsens the skin symp-
toms. In either case, feeding special diets that decrease intestinal inflammation,* con-
trol chronic Gl symptoms,® improve the Gl dysbiosis,®” and avoid food allergens®®
have all been shown to decrease the cutaneous symptoms of AD.

Diet can also be useful to manage food responsive Gl inflammation commonly seen
with atopy. Dogs with AD often have concurrent chronic Gl symptoms like diarrhea,
vomiting, borborygmus, and flatulence.® Gi signs with atopy co-morbidity are reported
at about 50% in one study® to nearly all atopic cases enrolled in a different study.® Gl
symptoms are seen in greater than 20% '° and up to 83%° of canine atopy cases who
have a food allergy. Most dogs with Gl symptoms respond to dietary modification, and
luckily, many diets ideal for performing food trials to determine if an atopic dog has a
food allergy affecting the skin are also often helpful to manage chronic Gl conditions
concurrently.> 112

Diet is of utmost importance for the management of atopic symptoms in patients
who have an allergy to food ingredients that manifests with cutaneous symptoms
(cutaneous adverse food reaction). About a third of dogs with AD are reported to
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have a food allergy as one of the triggering factors for skin symptoms.'® Diet trials are
the gold standard for the diagnosis of cutaneous adverse food reactions'* and must
be performed for at least 8 weeks to rule out food-induced cutaneous symptoms.®
The most commonly reported food allergens were beef, dairy, chicken, wheat, and
lamb, but many others were reported as well.'® Avoidance of specific allergens is a
key for the best management; however, it may be difficult to find a commercial diet
that avoids common food allergens due to contamination, so prescription diets are
usually required.

Because of the potential for protein contaminants even in prescription diets, a
home-made diet is most ideal, but commercial diets are balanced and much more
practical. Some commercial diets are better than others for quality control to avoid
contaminants and feeding trial research.®2° A hydrolyzed soy diet (Royal Canin HP
Hydrolyzed Protein) is useful to diagnose food allergy when compared to home-
made.?" A hydrolyzed poultry feather diet (Royal Canin Ultamino) did not induce flares
in chicken allergic dogs®? and has been proven to be useful for the diagnosis of food
allergy.®22 There is a purified amino acid diet with low allergen carbohydrates avail-
able (Purina ProPlan Veterinary diets EL Elemental Canine Formula) that appears
beneficial for dogs with food allergy® and insect-based diets may be available in the
future.?24 It is possible for dogs to be allergic to the storage mites found in dry com-
mercial diets,?® and trials with canned or homemade diets or using only freshly pur-
chased foods are required to document improvements in dogs with this sensitivity.
When challenging a food trial with the original diet to confirm the diagnosis of food al-
lergy, it can take between 1 and 14 days to see a flare of atopic symptoms®® and the
amount of food it takes to trigger a flare varies broadly between dogs, from as little as
one teaspoon in one study® but this was based on owner observation and was not
placebo-controlled. It is interesting that the skin symptoms of food allergy flare®’
and histopathological reactions to challenge with food allergens®® are identical to
that seen from environmental exposure to allergens.

SPECIALIZED DIETS

It is also interesting that atopic dogs without reported Gl symptoms or food ingredient
allergy can also benefit from feeding specialized diets.?® Foods supplemented with
various ingredients to support the skin show benefit in several studies; however, the
importance of each of these ingredients is not known.

In a double blind, placebo-controlled study, 40 non-food allergic dogs with AD were
fed either Royal Canin Skintopic or control diet. There was a significant improvement
in pruritus score in dogs fed the Skintopic diet after 3 months, as well as decreased
drug requirement to control their AD. Skintopic is unique in that it contains turmeric
and licorice root extracts, lutein, as well as higher levels of vitamin E, and eicosapen-
taenoic acid (EPA) and docosahexaenoic acid (DHA), which were added to this diet for
their theoretical anti-inflammatory benefits.%°

In another feeding study, pregnant bitches and their 80 offspring were fed either
Royal Canin diets supplemented with skin barrier supportive ingredients or control di-
ets to see effect on future atopy development of the offspring. There were significantly
more pruritic dogs and dogs with immunoglobulin E to dust mites in the control group
at 12 months despite the supplemented diets having the same levels of DHA/EPA,
omega-6 fatty acids, and vitamin E as the control diet.>! This study did rely on owners’
interpretations, but the owners were blinded to the diet fed. This study suggests that
the other supplemented ingredients, and not the omega fatty acids, were responsible
for changes seen.
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In a double blinded, randomized, placebo-controlled feeding study, 40 dogs were fed a
control diet or a test diet supplemented with polyunsaturated fatty acids, polyphenols, and
antioxidants (Hills Prescription Diet Derm Defense). Both groups of dogs were also started
on oclacitinib. After 60 days, dogs fed the test diet had significantly lower canine AD extent
and severity index (CADESI)-4 and owner-reported pruritus scores than the controls.®?

In a study of 32 dogs with cutaneous adverse reactions to food, non-egg allergic
dogs were fed either Royal Canin Ultamino or Hills Pet Nutrition Prescription Diet
Derm Complete. There was no difference between groups for the canine AD lesion in-
dex (CADLI) or owner assessed pruritus visual analog scale (pVAS) after 42 days of
feeding but both groups showed improvement.™

THE MICROBIOME'’S ROLE IN CANINE ATOPIC DERMATITIS: SUPPLEMENTS AND
DIET

It is theorized that a healthy gut microbiome is necessary for the overall health of the
immune system,*® including immune tolerance. Atopic dogs have a microbiome that
differs from healthy dogs.®*° Although there is fair evidence that the use of probiotics
may have some benefit to humans with AD,*® at this time, there is minimal evidence for
benefits of probiotics for AD in dogs.®”

Although there are several studies showing improvements of canine atopy with
improved Gl microbiome, it is not known whether the improvements of microbiome
are a cause or effect of the decreased Gl inflammation,'® or whether the improve-
ments in the skin are related to the Gl inflammation improvement or some other factor
with the microbiome. In any case, improvement of Gl inflammation* and Gl symptoms®
does seem to correlate with improvements in the skin. It is more likely that diet rather
than currently available probiotics is more helpful for maintaining a healthy Gl micro-
biome,>>*® and that a healthy Gl microbiome controls local inflammatory factors®® that
also has a beneficial effect on atopic skin. It does not seem to work in reverse; med-
ications to control skin inflammation do not seem to improve the GI microbiome.*

One study showed improvements in intestinal microbiota and clinical signs of AD
after 8 weeks of feeding a hydrolyzed fish and rice starch diet (Farmina Ultra
Hypo).” Another study used a hydrolyzed diet (Royal Canin Hypoallergenic Diet) along
with nutraceutical of tyndallized Lactobacillus bacteria for 60 days, then the diet alone
for another 60 days. Fecal scores improved by Day 30 and then remained the same, Gl
dysbiosis indices decreased until Day 90, pVAS and CADLI were improved at Day 30,
and improvement continued throughout the study.® So it is somewhat difficult to deter-
mine whether the nutraceutical versus the diet was responsible for the improvements
seen.

RAW DIETS

There is no strong evidence that raw diets give additional benefit over cooked diets for
dogs. It is possible that raw diets may support a healthier Gl microbiome,*° but this
does not seem to alter systemic inflammatory markers.>® There is an association be-
tween feeding partial or complete raw diets and prevention of future development of
signs of AD in West Highland White Terriers,*" but this study used owner reported
symptoms and did not address Gl symptoms or other factors. Diet can change the
way genes are expressed in the skin. In one study, a raw diet in bull terriers altered
the expression of genes involved in angiogenesis, as well as lipid and keratinocyte
metabolism.*? How this relates to clinical signs or progression of AD is not known.
Because raw diets are often limited in their ingredients, symptoms triggered by food
allergies, fiber/carbohydrate sensitivities, and storage mite allergies may be easier
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to avoid; however, owners must be careful that homemade diets are balanced and are
handled safely.

NUTRITIONAL SUPPLEMENTS’ ROLE IN CANINE ATOPIC DERMATITIS
Essential Fatty Acids

Both omega-3 and omega-6 fatty acids are essential in the diet for dogs. EPA is an
omega-3 fatty acid found in high levels in fish oil. EPA competes with arachidonic
acid to change the eicosanoids produced and theoretically decrease inflammatory
mediators. In addition, supplementation with fish oils can alter the epidermal lipid bar-
rier.*® For these reasons, supplementation with Omega-3 fatty acids has been histor-
ically recommended for AD at a dose of 40 mg of EPA and 26 mg of DHA per kg body
weight per day.** Despite the myriad of studies over the years, it is important not to
overestimate the clinical benefits of additional supplementation with essential fatty
acids for the management of canine AD. Although there are well-documented im-
provements to coat quality, there is only minor evidence to support the use of supple-
mental fatty acids in the treatment of canine AD.?%”

Perhaps more importantly, there is some evidence for the use of supplemental fatty
acids concurrently with other therapies. In these studies, it is not known whether there
is a change in drug absorption or a direct anti-inflammatory or skin barrier benefit from
the fish oil that allows lower drug doses over time. Fatty acids appear to be useful for
their drug sparing effect in combination with prednisolone,*® cyclosporine,*® and ocla-
citinib.*’ In the cyclosporine study, 20 dogs maintained on cyclosporine were given
360 mg alpha-linolenic acid, 410 mg EPA and 249 mg DHA per 10 kg body weight
per day and the other 14 dogs maintained on cyclosporine were given placebo
(paraffin oil). The dose of cyclosporine was decreased by blinded clinicians based
on clinical signs. At the end of the study (12 weeks), the dose of cyclosporine was
significantly lower in the fish oil group. In the oclacitinib study, 22 dogs maintained
on oclacitinib completed the trial, 11 in the placebo (paraffin oil) and 11 in the fish
oil supplementation group. The dogs in the fish oil group were given 540 mg EPA,
and 351 mg DHA per 10 kg body weight once daily with a meal, and the owners
decreased the oclacitinib dose based on clinical signs. By the end of the study (Day
112), the oclacitinib dose was significantly lower in the fish oil group. The enrolled
dogs’ diets and the odor of the fish oil were not controlled for in either of these studies,
however.

In one retrospective study, there was a correlation with increased risk of future
development of atopy in west highland white puppies supplemented with fish oil.*!
This was retrospective and thus pups were not randomized to treatment groups,
and there may have been early coat quality reasons the owners opted to supplement
in the first place.

Vitamin E

Vitamin E has many roles within the immune system and is an antioxidant.*8 Vitamin E
decreased production and release of inflammatory mediators in a canine mast cell
line.*° Since lower levels than normal of vitamin E were found in dogs with AD,*° a dou-
ble blinded placebo controlled study was performed to assess effectiveness of vitamin
E supplementation.®" In this study, vitamin E was given orally at a dose of 8.1 1U/kg
once daily for 8 weeks to 14 atopic dogs and they showed significant improvement
of CADESI-3 scores compared to placebo. Both groups of dogs were also given
the antihistamine fexofenadine, and both groups overall improved dramatically on
CADESI-3 scores. Vitamin E is often added to omega-3 supplements in low levels
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to help prevent oxidation and offset the increased requirement for vitamin E created
with the supplementation of fatty acids.

Vitamin D

Vitamin D is important for a healthy immune system and has been found to be low
in humans with AD and other immune system disorders. In a placebo-controlled,
double blinded, crossover study,®? atopic dogs either received cholecalciferol at
300 IU/kg/day and increased every 2 weeks based on blood calcium to a maximum
of 1400 IU/kg/day cholecalciferol, paricalcitol (a vitamin-D receptor analog at
0.02 pg/kg/day), or placebo (palm oil) for 8 weeks. Pruritus and lesion scores
(CADESI-3) decreased significantly for the cholecalciferol group compared to pla-
cebo, and an increase in serum levels of 25-hydroxycholecalciferol strongly corre-
lated with a reduction in pruritus. The paricalcitol arm of the study was stopped
early due to adverse effects. lonized calcium levels did not show toxicity of chole-
calciferol throughout the study, but toxicity with this type of supplementation is
certainly a concern.

Zinc

In a double blinded, controlled crossover study of 27 atopic dogs on cyclosporine or
glucocorticoid therapy®® were given zinc or control. The zinc supplement was given
once daily at a dosage of 1.6 mg/kg elemental zinc (provided as zinc methionine),
0.1 mg/kg biotin, 7.1 mg/kg EPA and 4.7 mg/kg DHA (TruCare Essentials chews by
Zinpro) and the control treatment was the same formula but without zinc. At 12 weeks,
the dogs were switched to receive the other treatment. There were no significant im-
provements in pruritus for either group, but 48% of dogs in the zinc supplement group
(glucocorticoids n = 7 and cyclosporine n = 6) had a significant decrease in their
CADLI score. There was no reduction in CADLI score for the control dogs. While on
the zinc treatment, 2 dogs were able to stop glucocorticoids altogether and remain
controlled. This study had low numbers and several confounding factors, so the level
of evidence is low to routinely recommend this supplement.

NON-NUTRITIONAL SUPPLEMENTS
Cannabinoids

Cannabinoid and cannabinoid-related receptors are over-expressed in the skin of
dogs with AD.545% Palmitoylethanolamide (PEA) is an endocannabinoid-like molecule
shown to down regulate histamine, prostaglandin D2, and tumor necrosis factor
release from canine mast cells in vitro®® and intradermal reactions in a canine model
sensitized to Ascaris antigen.®’

There is one major study where ultra-micronized PEA was dosed at about 10 mg/kg/
day for 2 months to 160 atopic dogs and pruritus, skin lesions, and quality-of-life were
measured. A large percentage of dogs in this study showed significant improvements
in pruritus, skin lesions, and quality-of-life within a month of supplementation.>® How-
ever, this study was neither placebo-controlled nor blinded, and relied on owner inter-
pretations, limiting the usefulness of this information. There is a commercially available
form of ultra-micronized PEA called Redonyl Ultra made by Dechra.

Other cannabinoids are cannabidiol (CBD) and cannabidiolic acid (CBDA). In one
double blind, placebo-controlled study, 32 dogs on current atopic therapies were
either given a mixed CBD/CBDA oil (ElleVet Sciences) or placebo for 4 weeks. There
was noted no difference in cytokines or lesion scores (CADESI-4) but there was some
improvement in pruritus, so may be a useful adjunct.®® In another study using full
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spectrum high CBD oil or placebo in 14 dogs, there were no significant improvements
in pruritus, skin lesions, or histopathology between groups after 60 days.®°

SUMMARY

There is strong evidence that diets that avoid allergen triggers are very important for
food allergic dogs. There is some evidence that in combination with other therapies,
supplements and supplemented diets may be useful in the management of canine
AD.

CLINICS CARE POINTS

Diet plays a large role in the management of canine AD, especially for patients with a food
allergy, but also for patients without specific allergies to food ingredients.

There is currently minimal evidence supporting the use of probiotics for canine AD. Little is
still known about the role of the GI microbiome and how it relates to canine AD.

There is minimal evidence for the use of fatty acid supplementation by itself, it appears to be
a helpful addition to improve coat quality and reduce the dose of other medications.

There is minimal evidence to support the use of vitamin E, vitamin D, Zinc, or cannabinoids,
although they may be a useful adjunct in some cases.
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