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Prebiotics and probiotics 

R. Marsella (Chairperson), C. Y. Wu (Secretary) 

University of Florida, Gainesville, Florida, USA 

 

Introduction 

Rosanna Marsella (USA) welcomed attendees to the workshop on prebiotics and 

probiotics. The workshop aimed to facilitate discussions on clinical experiences, 

opinions, and research findings from across the globe. Rosanna Marsella expressed 

appreciation to Blue Buffalo for sponsoring the event and introduced their 

representative, Alex Miller, who was present. 

Rosanna Marsella highlighted the inconsistency in clinical and research results 

regarding these topics. She noted that the effectiveness of prebiotics and probiotics 

could vary depending on the product's probiotic bacterial species, strain, and strength. 

Initially, there was hope for a positive immunologic effect from adding probiotics to the 

diet. It was later discovered that the overall composition of the diet, not just the probiotic 

bacteria, plays a crucial role. Skin disease is influenced by diet, as pets consuming food 

different from their natural diet experience changes in the ratio of fatty acids and other 

nutrients. There is growing interest in returning to more natural or holistic dietary 

approaches. These diets may include beneficial bacteria, are less processed, contain 

appropriate protein levels, and are not high in carbohydrates. 

Additionally, we have growing evidence that atopic dogs often exhibit gut dysbiosis, not 

just skin dysbiosis, and there is a need to investigate whether probiotics can help with 

atopic dermatitis. However, probiotic bacteria may not be sustained if the diet lacks 

prebiotics. Rosanna Marsella had research experience with Lactobacillus rhamnosus 

strain GG1-3 and expressed her interest in kimchi since its probiotics might be more 

effective than L. rhamnosus strain GG. 

Experiences in probiotics and available products 

Kauȇ Silva (Brazil) emphasized the ongoing research on prebiotics and probiotics. The 

products he used contained probiotics Lactobacillus acidophilus and Lactobacillus casei 

with prebiotics galacto-oligosaccharides and fructo-oligosaccharides. They were applied 

topically in a proactive manner to treat dogs with pyoderma and pruritus. However, he 

shared that a common issue noted is that once the dog shows improvement, clients 

often cease all treatments. Therefore, there is a continuous effort to educate clients 

about the importance of ongoing care. 

Rosanna Marsella agreed on a proactive rather than reactive approach to treating 

chronic diseases. She also highlighted that Lactobacillus and other bacteria can inhibit 

Staphylococcus and be beneficial in rebalancing the skin flora. The antimicrobial 

peptides produced by these beneficial bacteria may help control symptoms and promote 
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a tolerant response by competing with pathogenic bacteria. Topical application of these 

products may be particularly beneficial, as long-term reliance on oral antibiotics is 

undesirable. This approach's key goals are rebalancing the flora, increasing bacterial 

biodiversity, and suppressing Staphylococcus. 

 

Veronique Thivierge (Canada) discussed her work on nutrition and expressed interest 

in learning about prebiotics and probiotics and their available topical products. She 

raised the question of potential cross-link effects between the gut and skin. 

Rosanna Marsella referenced Domenico Santoro’s study,2 in which killed Lactobacillus 

was applied to the skin, resulting in clinical improvement. This suggests that even non-

viable bacteria can positively impact skin health, potentially by modulating inflammatory 

response or improving skin barrier functions. 

Rosanna Marsella also added that, in humans, the gut plays a crucial role in the 

immune system. She noted that decreased biodiversity is evident at various levels, and 

the current theory in humans is that there are generalized altered epithelial barriers, not 

just in the skin. A compromised barrier function leads to an inflammatory response and 

a propensity for sensitization. In our current living conditions, increased exposure to 

chemicals that damage our epithelia is thought to be responsible for the increased 

development of chronic inflammatory conditions such as allergies. Everything we touch, 

eat and breathe influences our immune response. 

Neelam Singh Josan (India) shared that a product containing Lactobacillus is available 

in India. She inquired about the optimal stage for utilizing this product and whether it is 

sufficient as a standalone treatment. 

Kauȇ Silva discussed a product in Brazil containing heat-killed Lactobacillus, similar to 

the one in Domenico Santoro’s study. His experience suggests that the use of this 

product can help decrease the recurrence of pyoderma, though it may not be sufficient 

as a standalone treatment. He also referenced a study that presented a heat map of the 

microbiome, comparing atopic dogs to normal dogs. He emphasized the importance of 

diet and noted that while probiotic products are beneficial, they should not be 

considered a sole solution. 

Neelam Singh Josan proposed a question about dysbiosis and the effectiveness of 

using a single bacterium, such as Lactobacillus, in supporting the microbiome. She also 

inquired whether there is any recommended product, and shared that a power product 

is available in India. 

Fernando Luciano (Brazil) shared his extensive experience with probiotics, having 

worked with many species over the years. He emphasized that probiotics are not used 

to treat diseases directly but rather to prevent them. Citing a human medicine article,4 

he mentioned that Staphylococcus hominis was used topically to treat atopic dermatitis 

in humans. This approach differs from using Lactobacillus topically. Lactobacillus is 



5 
 

naturally present on the skin but is not a major bacterium. However, its use does benefit 

skin health as well. Fernando Luciano explained that, in his experience, probiotics 

should not be used during active disease while taking antibiotics because antibiotics will 

kill them, rendering their use ineffective. Instead, he recommends using probiotics after 

antibiotic treatment. 

Fernando Luciano prefers using a variety of bacterial species, as individual microflora 

varies, and using multiple species increases the likelihood of efficacy. Additionally, he 

suggested considering other ingredients, such as prebiotics, to support the microbiome. 

Regarding the products, he noted the challenges associated with live bacterial products. 

He explained that the bacteria begin to grow uncontrollably if water is present in these 

products. To address this issue, some human products use liposomes to prevent 

bacterial access to water. He mentioned that there are currently 3–4 such products 

available for humans but not for animals. 

Neelam Singh Josan inquired about the potential benefits of using probiotics for atopic 

dermatitis as a preventative measure before seasonal flares. 

Fernando Luciano answered that daily use of probiotic bacteria can be beneficial, as 

they help modulate the immune system to become more tolerant by increasing IL-10 

and regulatory T cells. He mentioned that a company in Germany produces heat-killed 

bacteria that retain their structure and can effectively stimulate the immune response. 

Rosanna Marsella concurred that there are complexities associated with using live 

versus killed bacteria. She also highlighted the difficulty in ensuring client adherence to 

probiotic treatments, as many clients discontinue use once their animal exhibits 

improvement. Rosanna Marsella then inquired about the experiences of general 

practice veterinarians, noting that dermatologists typically encounter cases in the late 

stages. She wondered if general practitioners emphasize the importance of routinely 

informing clients that certain breeds, such as golden retrievers and pit bulls, are 

predisposed to developing allergies. 

Deidre Galbo (USA) shared her approach to discussing skin issues in certain breeds, 

such as French bulldogs. She informs clients that their dog is on a ‘watch list’ when she 

observes relevant clinical signs and advises them to keep a diary of these signs. She 

generally uses probiotics for many patients, though not specifically for dermatology. She 

encourages clients to incorporate probiotics into their pets' diets, particularly those 

inclined toward holistic medicine. She expressed a preference for using Proviable DC® 

(Nutramax® Laboratories, Lancaster, SC, USA) and FortiFlora® (Purina®, Neenah, WI, 

USA) products. 

Veronique Thivierge echoed that during her general practice, she initiated 

conversations about allergies when seeing new pet puppies, such as golden retrievers. 

Petros Petrou (UK) commented that he previously reviewed the literature and identified 

a particular bacterium that could be beneficial, but he has been unable to find any 
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commercial products containing it. He expressed that it would be useful to know what 

commercial products available are effective because while many probiotics are used in 

the UK, he has not observed significant effects. He posed the question of which 

products should be recommended. 

Rosanna Marsella noted that mixed results are seen in both veterinary and human 

studies. The strongest evidence supports using probiotics for prevention, highlighting 

the critical importance of this approach. She suggested that breeders might consider 

administering probiotics to pregnant animals to benefit nursing puppies. Referencing her 

previous study,2 she indicated that probiotics seem to help, although there are many 

variations in efficacy across different products. 

Nined Vinueza (Ecuador) shared personal experiences with managing her own 

allergies through a diversified diet rich in fruits without preservatives, coupled with 

regular exercise. This holistic approach has significantly reduced her need for 

medication. She suggested that a similar approach should be considered for animal 

patients, focusing not only on skin health but also on overall quality of life. This includes 

incorporating vitamins, antioxidants, and evaluating all aspects of their environment and 

lifestyle. 

Anisha Tiwari (India) shared her experiences with using probiotics in puppies, 

particularly those with focal alopecia on the face, which is likely due to demodicosis. 

She prescribes probiotics such as Lactobacillus for puppies where medication is not an 

option. She believes probiotics help immunosuppressed animals and also aid in 

managing food allergies. 

Endya High (USA) shared her experiences with Linkskin® spray (Nextmune®, Lelystad, 

Netherlands) for managing atopic dermatitis, particularly in basset hounds. She noted 

that for a patient on oclacitinib (Apoquel®; Zoetis®, Parsippany, NJ, USA) with partial 

control, routine bathing was beneficial. When the owner was unable to bathe the dog, 

High cleared the pyoderma and used Linkskin® spray, which allowed for a reduction in 

the amount of oclacitinib needed. Similar results were observed in patients on 

cyclosporine. 

Long-term topical antiseptic use 

Veronique Thivierge inquired whether chlorhexidine should be used initially for 

pyoderma and avoided for long-term maintenance. 

Rosanna Marsella commented on the common use of chlorhexidine for pyoderma, 

noting that it may also eliminate beneficial bacteria. She also admitted to the continued 

long-term use of chlorhexidine, which may not be ideal. 

Deidre Galbo discussed the impact of long-term antimicrobial use and antimicrobial 

stewardship. A year ago, she stopped using antiseptic shampoo for dogs that were not 

experiencing a flare-up. She observed a significant reduction in recurrent pyoderma, 

suggesting that these shampoos may irritate the skin. 
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Fernando Luciano expanded on this topic, noting that chlorhexidine is a strong 

antiseptic commonly used in dentistry. Human mouthwash is not used long-term due to 

its side effects, such as altered taste and teeth staining. He stated that while long-term 

use of chlorhexidine can treat infections, it may not address inflammation and can be 

pro-inflammatory. Additionally, his colleagues have observed that chlorhexidine dries the 

skin, creating an environment conducive to Staphylococcus growth. Therefore, he 

recommends using chlorhexidine shampoos only for short periods and switching to 

maintenance shampoos thereafter. 

Kauȇ Silva agreed and referenced studies conducted by Frane Banovic.5-7 He suggests 

sodium hypochlorite dries the skin less and targets Staphylococcus without significantly 

altering the microbiome, recommending it as a potential alternative. 

Jesica Grandinetti (Argentina) mentioned that she is conducting research on changes 

in the skin microbiome after treatment with chlorhexidine. 

Fecal transplant 

Melodie Limpach (USA) inquired about any information on the microbiome differences 

between normal and atopic dogs undergoing fecal transplants. She also mentioned that 

green tripe can offer both probiotics and prebiotics. She noted that dogs from Europe 

who consumed diets with green tripe often experienced breakouts after moving to the 

USA. 

Rosanna Marsella shared her research experiences with fecal transplants in atopic 

dogs. Although the results did not achieve statistical significance and were unpublished, 

she suspects that some atopic dogs cannot sustain biodiversity, and a single treatment 

may not be sufficient. 

Claudia Kreil-Ouschan (Austria) shared that for patients with both dermatological and 

gastrointestinal signs, she performs fecal transplantation and uses a product containing 

Lactobacillus and Bifidobacterium for six months in conjunction with a food trial. 

Rosanna Marsella inquired about the specifics of the food trial and if Claudia Kreil-

Ouschan checks the microbiome longitudinally. 

Claudia Kreil-Ouschan responded that she prefers hydrolyzed diets. She described 

her fecal transplantation procedure, which involves using fresh feces from her own food-

allergic dog on a Royal Canin® Hypoallergenic® diet (Royal Canin®, Aimargues, France), 

ensuring it is free of parasites, and mixing it with saline and probiotics for rectal 

administration. 

Claudia Kreil-Ouschan confirmed that she checks the patients’ microbiomes, using 

laboratory tests to measure improvement in the good vs. bad bacteria ratio. She also 

monitors fecal scores. 
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Melodie Limpach asked if the patients’ microbiomes have become more similar to 

those of the donor dogs and about the timeline for improvements, particularly regarding 

diarrhea. 

Claudia Kreil-Ouschan responded that diarrhea typically improves within two to three 

days, and fecal scores can normalize after three months. Most patients only require one 

fecal transplant; however, if no improvement is observed within three weeks, a second 

transplant may be considered. She detailed her procedure for facilitating the fecal 

transplant, which involves having the patient defecate at home before the procedure 

and using intravenous infusion lines to administer the feces. 

Rosanna Marsella followed up with questions about the microbiome consistency of the 

donor dog on a hydrolyzed diet compared to a normal dog. Claudia Kreil-Ouschan 

responded that she does not have such information. Rosanna Marsella shared that her 

research involved healthy dogs to avoid inadvertently transplanting any disease 

propensity and noted that her approach was oral administration instead of the rectal 

route. She remarked that Claudia Kreil-Ouschan’s method was interesting and 

suggested it could inspire others to consider it. 

Deidre Galbo mentioned a company in the USA that provides information for 

performing fecal transplants rectally. 

Correlation between cancer and allergies 

Deidre Galbo then raised a topic regarding golden retrievers and Labrador retrievers, 

which are known as cancer-prone. Galbo shared her personal observation that these 

breeds seem to develop fewer cancers when they have allergies, although she 

acknowledged lacking data to support this. She referenced she seemed to remember a 

paper from years ago suggesting that allergic humans may have fewer cancers. 

Rosanna Marsella referred to a study she conducted with Domenico Santoro,8 

comparing atopic dogs to normal dogs, and atopic dogs on cyclosporine to those not on 

cyclosporine. The study found that atopic dermatitis itself increased the risk of 

cutaneous lymphoma, independent of cyclosporine exposure. She hypothesized that 

chronic lymphocytic inflammation and antigen stimulation in atopic dogs may lead to 

neoplastic conditions. She also commented that atopic dermatitis changes over time in 

humans. 

Skin barrier repair 

Veronique Thivierge emphasized the importance of addressing skin barrier defects in 

atopic dogs. She inquired whether attendees use maintenance topical therapies and if 

they observe improvements. 

Emily Strzok (USA) mentioned using PYOspot® (Dermoscent® Laboratories, Castres, 

France), which contains essential fatty acids, for patients with pyoderma, noting its 
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helpful effects. She also observed that chlorhexidine can exacerbate skin inflammation 

in atopic patients. 

Tiffany Tapp (USA) shared her use of Atopivet® (Dechra® Veterinary Products, 

Overland Park, KS, USA) for a chronic scaly dog patient, noting the client's satisfaction 

with its effects. She observed that Atopivet® products, including the spot-on and 

mousse, effectively aid in skin barrier repair. However, she mentioned that the collar has 

a strong odor and advises clients to open the collar’s box and allow it to air out to 

dissipate the smell. 

Rosanna Marsella elaborated on the efficacy of Atopivet® products by referencing a 

blinded study she conducted in which Atopivet® was used as monotherapy.9 In the study, 

Beagle dogs were challenged with house dust mites, and their skin subsequently 

showed significant improvement after treatment with Atopivet®. Rosanna Marsella 

suggested that this treatment not only provided lipids to the skin but also stimulated 

endogenous lipid production. 

Sian Harries (UK) mentioned using topical ceramides and adding moisturizers to help 

with both the smell and skin health. For recurrent pyoderma, she uses      Linkskin® 

spray and finds it effective. She inquired about others' preferred maintenance 

treatments after pyoderma resolution. 

Neelam Singh Josan shared the recent availability of ATOP 7® (Dermoscent® 

Laboratories, Castres, France) in India. She uses the weekly spot-on and shampoo and 

observes a noticeable difference in her patients. 

Endya High shared that for the previously mentioned dog patient, after resolving 

pyoderma, she used Atopivet® every other day, and the dog responded very well and 

has been well-maintained. 

Experiences in the Americas, Europe and Asia 

Rosanna Marsella expressed curiosity about prebiotic experiences in Europe and Asia. 

Ha-Jung Kim (South Korea) shared her experiences with probiotics in atopic dermatitis. 

In her research in a mouse model, she observed that clinical symptoms such as 

erythema and itch scores significantly decreased,10 and regulatory T cells increased in 

the mesenteric lymph nodes.11 As in humans and mice, she noted that this mechanism 

is likely applicable to small animals. Clinically, she sometimes prescribes prebiotics to 

small animals for diarrhea and dysbiosis and has also used psyllium husk, which helps 

manage diarrhea without antibiotics. She believes that psyllium husk supports the 

microbiome and has immunomodulatory effects. 

Karla Jimenez Esquina (Mexico) agreed with the previous discussion that 

chlorhexidine can dry the skin. For treating pyoderma, she recommended using 

chlorhexidine for two weeks in conjunction with PYOclean® shampoo (Dermoscent® 

Laboratories, Castres, France) to maintain antimicrobial properties while preventing 



10 
 

over-drying. She has observed better responses with this approach. Additionally, she 

encourages clients to use probiotics to prevent various diseases. 

Endya High posed a question regarding the impact of gelatin on food trials, questioning 

whether it might disrupt the trial. 

Tiffany Tapp mentioned that opinions on the listserv indicated Proviable DC® is 

acceptable for food trials, while Fortiflora®, due to its flavoring, is not. 

Calming effects 

Tiffany Tapp inquired about the differences between probiotics, specifically how 

ProPlan® Calming Care® can calm dogs, and why one product might work better than 

another. 

Rosanna Marsella explained that probiotics have a multitude of effects on the immune 

response, which are more strain-specific than species-specific. She emphasized that 

diversity in probiotics often leads to a more balanced response. While she has not used 

probiotics for calming, she believes their effects on the immune response are related to 

strain specificity. 

Melodie Limpach cited the Purina® ProPlan® website, explaining that ProPlan® 

Calming Care® (Purina®, Neenah, WI, USA) works by bacteria interacting with the 

intestines to create molecules that increase gamma-aminobutyric acid (GABA). This 

strain is also used for children with attention-deficit/hyperactivity disorder (ADHD) and 

appears effective. She suggested it might benefit atopic dogs that are often stressed 

due to pruritus. 

Rosanna Marsella added that gabapentin is also used to alleviate pruritus in dogs. 

Microbiome adaptation to the diet 

Norma White-Weithers (USA) shared that she has used oral probiotics effectively for 

treating diarrhea but has never used them topically. She believes that diet, such as the 

inclusion of grains, can alter the microbiome in large animals. Raised in Dominica, she 

noted that in Dominica, cattle are grass-fed, whereas in the USA, cattle are fed 

commercial foods. After living in the USA for a long time, she experienced illness after 

consuming grass-fed beef upon returning to Dominica, a phenomenon her siblings also 

encountered. She expressed interest in understanding the reason behind this. 

Rosanna Marsella hypothesized that individuals' gut flora adapts to the diet of the 

country where they currently live. Consequently, when they return to their home country, 

their flora may not be equipped to handle the dietary differences. 

Chi-Yen Wu (USA) shared an anecdote from his grandmother, who advised caution 

when eating while traveling to avoid the “wind and soil disease,” a term used in Taiwan 

to describe diarrhea and other illnesses resulting from the body's inability to adapt to a 
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new environment. While this explanation is not scientifically validated, he suggested that 

it might indeed have scientific merit. 

Highly processed foods 

Sian Harries noted research in humans indicating that emulsifiers affect the 

microbiome. She raised questions about whether emulsifiers in dog food might also 

disrupt the probiotics added to the diet. 

Rosanna Marsella commented on research showing that emulsifiers can damage the 

intestinal epithelium. She pointed out that processed foods often contain emulsifiers and 

suggested that less processed food might be better for maintaining a healthy 

microbiome. What is fed to the microbiome can significantly alter its composition. 

Disinfectants 

Petros Petrou raised a question about using disinfectants based on probiotics, seeking 

any insights or ideas on this topic. 

Rosanna Marsella responded that she did not have information on that specific topic. 

Closing remarks 

Rosanna Marsella delivered the closing remarks for the workshop, expressing her 

hope that the discussions and insights would be helpful and bring practical benefits to 

clinical practice. 
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Equine Workshop 

A. Yu1 (Chairperson), G.L. Maur1 (Secretary) 
1 Veterinary Allergy Dermatology and Ear Referral Clinic, Morriston, Ontario, Canada 
 

Anthony Yu (Canada) extended a warm welcome to all workshop participants. He 

outlined the workshop agenda, which focuses on exploring innovative therapeutics and 

testing methods for equine dermatological conditions. This includes new research from 

Germany on the use of recombinant allergens as immunotherapy for insect bite 

hypersensitivity in horses, as presented by Dr. Ralf Mueller.  

Equine Allergies – Diagnosis and Treatment 

A) EQUINE Pet Allergy Xplorer (PAX®) serum test from Nextmune  

The new Pet Allergy Xplorer (PAX®) serum test from Nextmune was described. The 

PAX test is a quantitative multiplex macroarray serological IgE-specific test that tests for 

both allergen extracts and molecular components. The molecular components are 

recombinant proteins that provide a higher level of standardization than allergen 

extracts and enable a more precise identification and future desensitization of IgE 

sensitivities.  The PAX test is a versatile and fluid test allowing it to be constantly refined 

with growing data collection to refine its accuracy and effectiveness. He shared his 

experience with the test so far, which has been underwhelming for small animals, as he 

feels the positive threshold is possibly too high despite a decrease in the threshold 

since its launch.  

Ralf Mueller (Germany) commented that this is anticipated to improve in the future. 

Anthony Yu remarked that after an initial trial comparing this test with combined 

intradermal and Veterinary Allergy Reference Laboratory allergy testing, he is not using 

the PAX test often in small animals. He does, however, see positive results in its 

application for horses. He recently travelled to Victoria, BC, Canada, to consult on 

fifteen horses. Of these horses, ten draft carriage-ride horses belonged to a single 

owner, and the remaining horses belonged to different owners. Nextmune generously 

provided fifteen complimentary PAX tests to use for these horses. All horses were 

withdrawn from anti-inflammatory medications before testing. He expressed his 

renewed enthusiasm for the PAX test based on the results obtained for these horses.  

The results of the nine horses that only had PAX testing performed were presented first. 

These nine horses were all draft horses from one stable. Dermatological symptoms 

included pruritic distal limbs, tail rubbing, distal limb edema, and generalized pruritus. 

Horses were skin scraped negative for Chorioptes but were treated empirically with 

parenterally administered moxidectin and topically applied eprinomectin sprays. Their 

bedding was removed and disposed of with no improvement.1 Two “control” draft horses 

were asymptomatic and were tested for positive results on the PAX test. All but one 

horse with clinical symptoms consistent with allergic skin disease had positive results on 
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the PAX test. Most horses had positive reactions to dust mites.  The two “control” 

asymptomatic horses displayed positive reactions to two allergens each on their tests: 

Tyrophagus putrescentiae and lentil, and American cockroach and common wasp 

venom, respectively. Although dust mites are believed to primarily inhabit horse 

blankets, they can also infest stored hay.  

The remaining six horses all underwent both PAX testing and intradermal allergy testing 

(IDT). One horse had previously undergone an IDEXX serum allergen test as well. 

These six horses were housed at four distinct boarding facilities, including the tenth 

horse from the draft carriage-ride cohort. Four of these horses presented with a chief 

complaint of pruritus and related secondary skin lesions. One horse exhibited seasonal 

headshaking as the primary symptom, which had proven refractory to conventional 

treatments. The final horse primarily suffered from respiratory disease. Anthony Yu 

strongly feels that early immunotherapy intervention should be considered in horses to 

prevent potential “Atopic March”, whereby allergic symptoms progress from initially 

affecting the skin to subsequently involving the respiratory system (e.g. allergic 

rhinitis/sinusitis, equine asthma). This is especially important when considering their 

long lifespan compared to dogs and cats. 

Although a formal statistical analysis was not conducted to evaluate the agreement of 

positive outcomes between the tests, there appeared to be a good correlation between 

positive results on the PAX test and the IDTs. Agreement seemed to be better for 

insects than for pollens. However, the IDT yielded more positive results compared to the 

PAX test in most cases. There was one horse that did have more positive reactions on 

the PAX test compared to the IDT, and Anthony Yu commented the results from the PAX 

test for this individual would allow him to include more allergens in its allergen-specific 

immunotherapy (ASIT). The IDEXX serum allergen test had notably more positives than 

the PAX test in the one horse that had both tests performed.  

Nine of the fifteen horses in Victoria that had PAX testing performed had reactions to 

bee and/or wasp venom. Notably, these horses were not all from the same boarding 

facility. During a free communication session presented at WCVD10, it was suggested 

that positive reactions to bee and wasp venom on allergy testing likely indicate that the 

individual has been stung previously and could represent the potential for a future 

reaction upon subsequent stings. Considering this, dispensing glucocorticoids and 

antihistamines to the owners of these horses would be prudent to allow prompt 

intervention in case a future sting caused a severe reaction.   

The next steps for these patients involve formulating and initiating ASIT.  For those 

horses that underwent both PAX and IDT, Anthony Yu plans to tailor the ASIT 

formulation for each horse based on the combination of results. Nextmune will provide 

ASIT based solely on the PAX test results for horses that exclusively underwent the 

PAX test. He intends to monitor and compare the outcomes of ASIT in these horses to 

assess if there are differences in the efficacy between horses that underwent both tests 

and those that solely underwent the PAX testing. He briefly explained how he prioritizes 
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results from multiple environmental allergy tests to formulate immunotherapy. He will 

prioritize allergens that are positive on both the IDT and serum allergy test first, then 

allergens that are positive on the IDT alone, and lastly, allergens that are positive on the 

serum tests only. He explained that positives on the IDT represent allergens that are 

already causing skin reactions and that positives on serum tests may represent either 

false negative reactions on the IDT or allergens to which the individual has developed 

circulating sensitizing IgE that may eventually cause skin reactions after translocating 

and binding to inflammatory cells in the skin.  

Kaitlyn Peden (USA) commented on how difficult it is to eradicate Chorioptes from the 

environment and inquired about the environmental treatments that were conducted at 

the barn with the ten horses that had pruritic distal limbs. She asked about the potential 

for Chorioptes to cross-react with other mites tested for on both the IDT and the PAX 

test and whether the primary antigen for Chorioptes is known. 

Anthony Yu reiterated that all the horses were previously treated for chorioptic mange 

with no response using both systemic and topical treatments, and he did not find any 

evidence of Chorioptes with multiple skin scrapings from multiple horses. This does not 

exclude the possibility that horses could still have or were reinfested with mites after 

treatment. The horses are very well-kept, and when they are turned out, they are in a 

dirt paddock with minimal debris and straw. As house dust mite cross-reactive antigens 

have been identified with Psoroptes spp and Sarcoptes spp., it stands to reason that 

Chorioptes spp. may also cross-react.2  Thus far, a study in cattle has left some room 

for speculation.3 Other studies have identified Chorioptes spp cross-reactivity with 

various dust mite antigens.4, 5 Thus, the positive reactions to dust mites could represent 

residual Chorioptes infestation.  Recently, several studies in horses have investigated 

the use of 10mg/kg and 25mg/kg fluralaner, which may help further rule out 

Chorioptes.6,7 This option will be proposed to the owner of the draft horses. 

Juan David Carbonell (Spain) inquired about the optimal times to perform an IDT and 

a serum allergy test. 

Anthony Yu suggested that for the PAX test, it would be ideal to test at four different 

times of the year to evaluate the results from each pollen and mold spore season. The 

peak of a patient’s allergy season, when IgE production is at its highest, is the best time 

for serological allergy testing. Historically, IDTs are recommended to be performed 90 

days after the peak allergy season, as allergens from the environment have subsided 

and left IgE binding sites in the skin, thus minimizing the potential of competitive binding 

with intradermally injected allergens. He notes this is often difficult to coordinate in 

patients with non-seasonal allergies, and he performs IDTs whenever he can withdraw 

the patient from anti-inflammatory medications for an appropriate length of time.  

Annette Petersen (USA) agreed that this is especially true for horses, and she also 

allergy tests whenever it is feasible for the patient and client. 
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Ana Laura González Arias (Costa Rica) was interested to know if there is any 

relationship between honey and honeybee venom-positive animals on environmental 

allergy testing.  

Anthony Yu acknowledged that he does not intradermally test for any venomous insect 

allergens and, therefore, could not comment on whether a relationship exists. However, 

he agreed that this is an interesting question, given that the new PAX test does evaluate 

insect venoms.  As previously outlined, a WCVD10 abstract presentation suggested that 

a positive reaction to venomous insects on the PAX test represents previous exposure 

from a sting and that clients should be made aware and prepared for a potential clinical 

allergic response with subsequent exposures.   

Ralf Mueller noted that every sample he submits for the PAX test is positive for bee or 

wasp venom. He does not think the PAX test is measuring the wrong allergen, as he 

believes the test is accurate, but rather that there is a lot of non-clinically relevant 

antibody production in these animals. He believes it implies the individual has been 

stung in the past and has produced antibodies. Dr. Mueller does not specifically address 

these positive results with his clients.  

B) Allergen immunotherapy of equine insect bite hypersensitivity using 

recombinant Culicoides allergens (R.S. Mueller) 

Ralf Mueller presented key takeaways from a study conducted in Germany, in which he 

was involved, that focused on investigating immunotherapy with recombinant allergens 

in horses with equine insect bite hypersensitivity. He summarized the current approach 

of incorporating Culicoides in ASIT formulations, which typically involves utilizing 

pulverized whole-body extracts of the insect, leading to a minimal amount of saliva from 

Culicoides in the product used for immunotherapy. Consequently, the allergen content in 

the immunotherapy remains relatively low. The potential benefits of utilizing recombinant 

allergens lie in the hope and assumption that a more concentrated extract with key 

components and fewer non-relevant proteins will result in a higher allergen 

concentration and enhance the success of ASIT. Dr. Mueller gave credit to Dr. Eliane 

Marti and Dr. Anneli Graner for their work on this project.  

The study period spanned three years, and the study population included seventeen 

horses previously diagnosed with Culicoides hypersensitivity. It was a randomized, 

double-blinded, placebo-controlled, prospective study. The first year of the study design 

was dedicated to clinical evaluation only. Each horse received insect protection and 

topical treatment continuously for all three years of the study period. Data collected 

included lesional scores evaluated monthly by clinicians, pruritus scores evaluated twice 

weekly by owners, and quantification of Culicoides-specific IgE and IgG.  As well, 

inhibition ELISAs were performed on serum samples collected at the end of the study 

period to determine if the Culicoides-specific IgG that was produced after ASIT would be 

able to block IgE reactions caused by Culicoides (data not presented at this workshop).  
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In the first year, before the initiation of ASIT, horses in both groups had pruritus and 

lesional scores that increased from April to August and then started to decline again with 

the colder weather in fall and winter. In the second and third years, half the horses 

received ASIT injections with nine recombinant Culicoides antigens, while the other half 

received placebo injections. Subcutaneous injections were administered three times in 

the first year and twice in the second year.  

All horses, even those in the placebo-control group, had improvement in lesional scores 

after the second year, as the weather was reported to be much colder than the previous 

year.  However, towards the end of the second year, the lesion scores of the placebo 

group trended higher than the ASIT group. By the end of the third year, there was a 

statistically significant difference in the lesional scores between the two groups, with the 

horses that were receiving recombinant immunotherapy having lower lesional scores 

than the placebo-control group (p-values were not reported during this workshop). 

There was a statistically significant reduction in lesional scores between the first year 

and the second year for both groups, but the reduction was more significant in the ASIT 

group. There was a statistically significant decrease in the lesional scores in the ASIT 

group from the first year to the third year, as well as from the second year to the third 

year; these significant differences were not seen in the placebo group. At the end of the 

study period, about 10% of horses in the placebo group had >50% improvement in 

lesional scores. In the ASIT treatment group, over 80% of horses had >50% 

improvement in lesional scores. There was no significant difference in pruritus scores 

between the groups during the study period.  

There was also no significant change in specific IgE against Cul o 8, a Culicoides 

allergen component, after the first year of immunotherapy for either group, but by the 

second year, Cul o 8-specific IgE was significantly higher in the placebo group 

compared to the ASIT group. Conversely, horses in the ASIT treatment group had 

significantly higher levels of Cul o 8-specific IgG than the placebo group consistently 

throughout the second and third years. Allergen component Cul o 10b was not included 

in the immunotherapy, and Cul o 10b-specific IgG was not increased in either treatment 

group, demonstrating that the recombinant allergen immunotherapy was responsible for 

driving a class-switch of specific IgE to IgG antibodies against Culicoides.  

Overall, immunotherapy containing nine different recombinant Culicoides allergens 

decreased clinical scores and increased allergen-specific IgG, particularly IgG 4 and 7 

blocking antibodies. However, there were no significant decreases in pruritus scores 

between groups, despite having a decrease in lesional scores in the ASIT treatment 

group. Future studies using patient-tailored immunotherapy are needed, as all horses in 

this study received the same formulation of immunotherapy. As well, very few injections 

were given throughout the study period, reflecting the protocols used in human 

medicine. Perhaps a better response would have been noted if injections were given 

more frequently (e.g. weekly to monthly). Additional follow-up is needed, as well as a 
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longer duration of treatment, as it takes longer to see the full response to 

immunotherapy in human medicine.  

Anthony Yu asked if the horses included in the study were client-owned horses and, if 

they were, how ethical approval was obtained to have a placebo group. 

Ralf Mueller replied that the horses were client-owned, and that the government’s 

ethical approval process took six months. 

Anthony Yu referenced Dr. Eliane Marti’s earlier presentation at WCVD10, where she 

reported that she had isolated three important Culicoides antigens (Cul o 3, 8, 9) and 

felt she reached nearly 100% diagnostic sensitivity and specificity. Based on the 

differences in species identified in North America, he speculated that the relevant 

antigenic Culicoides components may be different between Europe and North America.  

He highlighted that the fluidity and flexibility of the PAX microarray may help to identify 

the significant antigenic components of Culicoides throughout the globe in the near 

future.  He also reminded the audience of the 1986 study by Gail Anderson that showed 

horses receiving immunotherapy containing Culicoides crude extract along with 

mycobacterial cell wall fraction achieved desensitization to Culicoides after two years of 

immunotherapy.8 The potential to achieve a better ASIT response with the co-

administration of recombinant Culicoides component-based immunotherapy and 

mycobacterial cell wall fraction (MCWF) is supported by the findings of Dr. Robert 

Ward’s WCVD10 resident abstract that demonstrated an in vitro Th1 shift in the immune 

response when canine peripheral blood mononuclear cells were incubated with MCWF.   

Ralf Mueller noted that for the study he presented today, both the placebo and the 

immunotherapy were in alum and adjuvanted with monophosphoryl-lipid A (MPLA). He 

also expressed his belief that the PAX test is the allergen test of the future, and that it 

can only improve if we continue to use it. The identification of specific offending 

antigenic components in veterinary medicine is still in its infancy compared to human 

medicine. In the horse, Dr. Marti has done a lot of work investigating the offending 

antigens, particularly in equine insect bite hypersensitivity, but also in other flying 

insects. Ralf Mueller has encouraged Dr. Thierry Olivry to launch recombinant allergen 

immunotherapy as quickly as possible.  Unfortunately, it takes much longer in Europe 

than in the United States to complete the regulatory processes necessary to get 

approval.  

Anthony Yu reminded everyone that in the event of a canine PAX test with no positive 

results in an atopic patient, Nextmune offers a complimentary retest for that patient to 

be performed during the patient’s peak allergen season. 

Ann Rashmir (USA) was surprised by the results of the data that Ralf Mueller 

presented, specifically that the time point with the lowest lesional scores for both groups 

was noted at the beginning of the second year, before ASIT treatment. 
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Ralf Mueller explained that the weather in Germany is unpredictable. There can be 30 

cm of snow in April or flowers blooming in February. Therefore, the Culicoides season is 

different every year. He noted that in first year of the study there was a very balmy 

spring, while in the second year there were 30 cm of snow in March. He believes that 

this is the explanation for the early improvement in pruritus and lesional scores in the 

second year and it highlights why it is important to have placebo controls. 

Anthony Yu suggested that Ralf Mueller include the weather report data for the three 

years of the study period when submitting the manuscript for this data. 

Marike Visser (USA) was interested to know Ralf Mueller’s speculation as to why there 

was no difference in pruritus scores between the treatment and placebo groups despite 

the significant difference in lesional scores.  

Ralf Mueller suggested that this is due to how we score pruritus. The owner is asked to 

watch the horse for 15 minutes and note any sign of itch during that time. The pruritus 

score does not account for the intensity and duration of the pruritus. A horse can have 

low lesional scores and still occasionally scratch, and the pruritus score will remain high.  

Anthony Yu noted that Marike Visser from Zoetis presented research during the 

WCVD10 free communications about validating an Equine Pruritus Visual Analog Scale 

(EPVAS) for horses, as well as an Equine Atopic Dermatitis Extent and Severity Index 

(EADESI). He recognizes that having validated measures to evaluate equine atopic 

dermatitis will be valuable to our profession when evaluating the efficacy of therapeutic 

alternatives and approving medications such as oclacitinib for use in horses. However, 

he did comment that these studies did not enlist veterinary dermatologists with 

knowledge of equine allergic presentations and their dermatologic subtleties.  Instead, 

the study relied upon general equine practitioners to discern the clinical differences 

between atopy, insect bite hypersensitivity, food allergy, and contact sensitivity.   

Ralf Mueller added that even in dogs, the PVAS and Canine Atopic Dermatitis Extent 

and Severity Index (CADESI) are not perfect measures, as you can have some dogs 

that are a 7 or 8 on PVAS, and their skin is on fire, while some dogs with the same 

PVAS score only have salivary staining. He notes that he does not have a solution to 

these measures and there will always be limitations, but they are validated and the best 

measures we currently have. He added that measuring pruritus in human medicine is 

also a challenge. 

Ann Rashmir recommended using motion sensors. 

Ralf Mueller responded that he does not believe motion sensors will work as he doesn’t 

know if they are sensitive enough to detect differences in the intensity of itch. 

Equine Ectoparasiticidal Therapy for Insect Bite Hypersensitivities  

Anthony Yu segued to the next topic of ectoparasiticidal options for horses. He 

highlighted Ectiban® 25 Fly Killer (Merck Animal Health), which contains permethrin 240 
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g/L as the active ingredient. This is his most frequently recommended fly spray for 

equine patients, and he uses this product for his horses. A 2% concentration provides 

repellent activity and can be made by diluting 83 mL of Ectiban in 1 L of water. In fact, 

he mixes one full bottle with 5 litres of water in a backpack pump sprayer, which 

efficiently covers the entire trunk of the horses over multiple courses.  He uses a 

permethrin-soaked face cloth to apply the product to the face and pinnae.  In regions 

with a high insect load, it might be necessary to spray a horse with the diluted Ectiban 

solution once every other day, but the interval can be prolonged to once a week during 

times of the year when the insect burden is lower. Ectiban is intended for barn surfaces, 

but he has had positive experiences spraying it directly on horses’ skin (including his 

horses) and has not documented any adverse effects. He does caution owners to 

prevent cats from contacting sprayed horses until the solution has dried. He also adds 

20 mL of dexamethasone 5 mg/mL in 1L of the diluted Ectiban dilution to help reduce 

inflammation, thereby improving the skin barrier integrity and reducing the frequency of 

skin infections. When using dexamethasone, it is important to remind owners about 

drug withdrawals before competitions (48 hours for most equine drug testing boards).  

Annette Petersen was curious if Ectiban is available in the United States. 

Anthony Yu speculates that it probably is, as it is a Merck Animal Health product. He 

added that permethrins have been used to impregnate military personnel uniforms to 

repel sandflies and ticks, and now it is being incorporated into clothing for people who 

hike and work in tick-infested areas. Once the impregnated clothing is dry, the 

permethrin adheres tightly to the fabric.  With that in mind, he also uses the same 

diluted solution to impregnate horse fly sheets. He soaks the fly sheets overnight in the 

solution and then hangs them to dry. He compared this to a Rambo® FlyBuster NO-Fly 

Sheet, which is not currently available in Canada. The Ectiban-impregnated fly sheet 

remains effective for 30 washes.  

Tina Baxter (Australia) shared that she believes Dermcare is launching a topical 

product with budesonide and 2% permethrin. It will be intended for once-weekly topical 

applications for horses. She noted that the product is not yet available but believes it 

should be soon. 

John Hutt (Australia) added that the Dermcare topical budesonide/permethrin product 

is expected to be released next month in Australia, and he is interested to see how it is 

received. He highlighted the effectiveness of the Dermcare topical budesonide product 

(Barazone®) in dogs in his own experience while acknowledging there is a minor 

concern regarding the systemic absorption of budesonide. He expects this concern to 

be minor in horses due to their larger size. 

Anthony Yu agreed with this comment since the limited absorption is the reason for 

budesonide use in dogs with inflammatory bowel disease. 

John Hutt responded that he has seen dogs receiving oral budesonide for inflammatory 

bowel disease develop iatrogenic hyperadrenocorticism. 
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Equine Polyunsaturated Fatty Acid Therapy for Equine Allergies 

Anthony Yu then discussed using poly-unsaturated fatty acids in equine dermatological 

conditions. Omega-3 fatty acids have anti-inflammatory properties, omega-6 fatty acids 

are incorporated into the corneal lipid envelope and help to reduce scaling and improve 

epidermal barrier integrity, and a blend of omega 3-6-9 fatty acids is anti-inflammatory, 

anti-scaling, and promotes skin suppleness. He highlighted a marine fish oil-based 

product called Structure Dermaflo+ (previously Equine Omega Complete), which 

contains vitamin E, cranberry extract, fish oil, and soybean oil. The recommended dose 

is 30 mL, or one pump, per 136 kg. There are many essential fatty acid supplements 

available, and choosing the right product for a horse is often guided by palatability. 

Some horses prefer powdered products over oil-based supplements. Platinum 

Performance Dermal Support powder utilizes an algal source of DHA (3080 mg per 1.5 

scoops) and the flavonoid antioxidant Quercetin DiHydrate (105 mg per 1.5 scoops). 

Dermal Support helps to inhibit histamine production, inhibit pro-inflammatory 

mediators, regulate Th1/Th2 stability, and decrease antigen-specific IgE release by B-

cells. Platinum Performance MSM contains methylsulfonylmethane (10,500 mg per 

scoop) as an active ingredient and provides anti-inflammatory and antioxidant 

properties. He asked the workshop participants if they knew whether these products 

were available in Australia. 

Tina Baxter responded that they are not available in Australia. 

Polysulfated glycosaminoglycan (PSGAG) for Equine Allergies 

Anthony Yu noted that Ann Rashmir had asked about urticaria in horses in a previous 

lecture at WCVD10. Joint supplement products like Adequan® Canine (American 

Regent Animal Health) and Zycosan® (Dechra) are polysulfated glycosaminoglycan 

(PSGAG) products with anti-inflammatory properties with minimal to no adverse effects. 

They have been used as treatments for pemphigus foliaceus in dogs9, and he 

recommends considering them as an adjunct therapy in horses that have recurrent 

urticaria to help minimize steroid use (Adequan dose: 500 mg/horse IM twice weekly for 

four weeks and then tapered; Zycosan dose: 3 mg/kg IM/IV every seven days). 

Ann Rashmir added that Adequan is a complement inhibitor, so if the urticaria has a 

complement trigger, it will likely help.  

Long-Acting Ear Medications for Horses with Allergic Otitis Externa 

Anthony Yu presented a case of a horse that was frequently head-tossing. He 

performed a video-otoscopic exam visualizing inflamed ear canals, along with cytologic 

findings consistent with a mixed bacterial and yeast dysbiosis that led to a diagnosis of 

otitis externa. An IDT test revealed numerous positive environmental allergen reactions, 

and the horse started ASIT. To treat otitis externa in horses, he has been using two 

tubes of a long-acting ear medication, including Claro® (also known as Neptra® in 

countries outside of North America; Elanco) or Osurnia® (Dechra), monthly as needed 
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to treat the otitis externa, until the underlying causes of the otitis are addressed. He 

highlighted the need to discuss with owners the potential for developing neurogenic 

keratoconjunctivitis sicca (KCS), a reported adverse effect with Claro in a small 

percentage of dogs.10 This appears to primarily be an adverse effect seen in small dogs, 

and he suggested this may be due to the volume of one tube of Claro being too much 

for a small ear canal, with excess product potentially ending up in the eyes. For small 

dogs and cats, due to the smaller ear canal volume, he uses half a tube rather than a 

full tube of Claro or Osurnia to mitigate the development of neurogenic KCS. He 

speculates that neurogenic KCS would be unlikely in horses due to the size of their ear 

canals. He noted there are many differentials to consider when a horse presents with 

headshaking, but allergic dermatitis should be included on the differential list. He 

suggested considering an empirical trial of glucocorticoids for horses with head-tossing 

behaviour; if there is a positive response, it is likely due to allergies. He asked the 

workshop participants if anyone had experience using long-acting ear medications such 

as Claro and Osurnia in horses.  

John Hutt replied he has not used Claro in horses but has a colleague who has 

reported a good response and no adverse effects.  

Treatment of Equine Pastern Leukocytoclastic Vasculitis, including allergen-

specific immunotherapy 

Anthony Yu next presented a 7-year-old gelding, Clydesdale x Hanoverian, with thick 

and adherent painful crusts on the white markings of the distal limbs. The lesions were 

classic for pastern leukocytoclastic vasculitis (PLV), and while this condition typically 

affects white markings, he has also seen it affect pigmented areas. He started the 

patient on prednisolone every 48 hours. On a related note, he mentioned that prior to 

the research showing that the bioavailability of prednisone in horses was poor and that 

horses have a decreased ability to convert prednisone to prednisolone,11 he prescribed 

prednisone in horses with skin disease and achieved good responses. Therefore, if an 

owner has cost concerns, he does not hesitate to use prednisone in horses but notes 

that a higher dose might be necessary, or that it might not be as effective as 

prednisolone. He also uses pentoxifylline for these cases of PLV, as this 

phosphodiesterase inhibitor increases microvascular blood flow, decreases 

inflammation through anti-TNF-alpha activity, and promotes wound healing. He also 

prescribes Prevail™ wipes (Virox Technologies Inc.), which contain accelerated 

hydrogen peroxide, and Mometamax® Otic Suspension (Merck Animal Health), which 

contains active ingredients gentamicin sulfate, mometasone furoate monohydrate, and 

clotrimazole, to be used topically on the skin lesions to address secondary infections. 

Mometamax can be a convenient topical therapy option for horses as it comes in a large 

volume (215g), allowing for the economical treatment of multiple lesions. He also 

recommended The Phovia® System (Vetoquinol), which utilizes Blue LED shined 

through a patented chromophore gel to emit fluorescent light energy. The use of Phovia 

in equine dermatology is discussed in more detail later in the presentation, but the 
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typical protocol he uses for most conditions is two back-to-back 2-minute treatments 

every seven days. He also recommended allergy testing horses with PLV, as the 

condition is considered an immune-mediated disease which typically has underlying 

trigger factors, one of which may be environmental allergens. An IDT was performed on 

this patient, and he was started on ASIT. He showed an excellent response to ASIT and 

was able to gradually discontinue prednisolone, pentoxifylline, Mometamax, and Phovia 

treatments. The patient remained on 0.5mL once-weekly ASIT for two years without any 

relapse of clinical symptoms. As the horse was able to achieve a symptom-free and 

medication-free status for over a year, it was recommended to discontinue ASIT as his 

environmental allergies appeared to be in remission. If any relapse of clinical signs was 

noted, the plan was to restart immunotherapy.  

 

Tina Baxter inquired about whether there were any recommendations made for sun 

protection or exposure. 

Anthony Yu recommends stabling indoors during peak UV exposure (10 am to 4 pm) or 

using sun-protective fly boots if stabling is impossible.  

Tina Baxter asked about topical probiotic products for horses. She explained that she 

uses human products and is curious if any other participants are using topical probiotics 

for cases when there is suspicion of bacteria perpetuating the disease. 

Anthony Yu replied that Dr. Laura O’Shaughnessy-Hunter performed a longitudinal 

study investigating the microbiome of horses to help establish the normal flora, the first 

step to evaluating topical probiotics in horses.12 He commented that we see the 

microflora shifting to staphylococci in disease states in humans, dogs, and cats. 

Investigations in human medicine show promising results for treating atopic dermatitis 

with topical probiotics, but more research is necessary on the human and veterinary 

front to provide convincing, evidence-based recommendations.13,14  

John Hutt described his protocol for withdrawing ASIT. Once he sees a good response, 

he prolongs the interval between injections and then eventually discontinues 

immunotherapy. He has also seen patients “cured” of their allergic symptoms using 

immunotherapy, but he has primarily seen this in dogs and cats. He noted he had a 

horse who was withdrawn from ASIT and then returned 13 years later with a relapse of 

allergic symptoms. He shared his personal experience with immunotherapy. When he 

discontinued his own immunotherapy, his allergic symptoms returned. He does not 

believe that we are curing patients of their allergies with immunotherapy; rather, we are 

putting them in remission. Because horses live longer than dogs or cats, he believes 

that we are seeing their symptoms return years after discontinuing immunotherapy.  

Anthony Yu shared that he previously had a comparable approach to tapering off ASIT 

by increasing the intervals between injections. However, following a lecture by Dr. 

Valerie Fadok, where she emphasized that the goal of immunotherapy is to promote 
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tolerance, he has adjusted his protocol. He now administers 0.5 mL of immunotherapy 

every seven days in alignment with the principle of driving tolerance. Sometimes, in the 

peak of the patient’s allergy season, he will increase their immunotherapy injections to 

1.0 mL every seven days or 0.5 mL twice weekly. His impression is he is seeing better 

response rates to immunotherapy with this protocol, and it improves owner compliance 

as they are administering immunotherapy consistently weekly rather than relying on 

them to adjust the immunotherapy between every 7 to 28 days based on their horse’s 

clinical response, where they may forget to administer immunotherapy for extended 

periods of time.   

John Hutt explained that he changes the ASIT protocol based on how the patient 

responds initially. His standard protocol is to administer 1.0 mL every three weeks, but 

he will adjust as needed. He agreed that changes to ASIT protocols can be difficult for 

owners. 

Juan David Carbonell (Spain) inquired if there are differences in response rates to 

immunotherapy based on a horse’s age. He noted some of his colleagues in Spain 

believe that younger horses respond better to immunotherapy than older horses.  

Anthony Yu noted that documentation in humans supports initiating immunotherapy at 

a young age to prevent the development of new allergies15,16 Also, early treatment with 

immunotherapy minimizes the development of irreversible pathologic changes (e.g. lung 

fibrosis in equine asthmatic patients) and thus improves the long-term outcome. He 

emphasized that despite desensitization to specific allergens, horses' immune systems 

remain active and postulated that horses experiencing allergy symptoms years after 

discontinuing ASIT may have developed new sensitivities to different allergens. Overall, 

his opinion is that allergy testing and immunotherapy should be considered regardless 

of age, citing its affordability as a weight-independent dosing therapeutic modality, its 

high safety profile, and because it is the only treatment option that modulates the 

immune response and has the potential for driving the hypersensitive immune response 

toward tolerance or remission.  

Jessica Bianca (BraziI) was curious to know about experiences with oral 

immunotherapy in horses. 

Anthony Yu expressed that as adverse reactions to injectable immunotherapy are low, 

most owners appreciate the convenience of once-weekly injections.  He has had a few 

horses where injectable immunotherapy was not tolerated and switched them to oral 

immunotherapy. He has successfully used three pumps of oral immunotherapy once to 

twice daily in horses. He reiterated that although he has encountered very few adverse 

reactions to either oral or subcutaneous immunotherapy in his practice, there are some 

patients who cannot tolerate treatment and some who just do not respond to this 

therapeutic modality.  

Lastly, he touched on the concept of oral allergy syndrome, a condition that can 

exacerbate allergic symptoms after ingesting certain foods containing proteins that 
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cross-react with the environmental allergens to which the individual is sensitized. He 

recommends a seasonal dietary restriction for his patients during the height of their 

allergies; that is, adjusting an atopic horse's diet during peak pollen seasons, eliminating 

foods that cross-react with environmental allergens pollinating at the time (e.g. carrots 

during birch tree season) to reduce the overall allergen load and thus need for 

symptomatic therapy.  

Tina Baxter asked if Anthony Yu is considering using Apoquel as a first-line treatment 

for PLV. 

Anthony Yu replied that oclacitinib (Apoquel®) is an important consideration in horses, 

given the positive responses noted in small animal vasculopathy.17-19 Despite the lower 

recommended dose of 0.1-0.25mg/kg, the main barrier to oclacitinib use in horses is the 

cost. 

Kathie Digilio (USA) shared that oclacitinib is about to become generic in the United 

States, which might help to reduce its cost.  

Ana Laura González Arias noted that Costa Rica already has a generic version of 

oclacitinib that is half the price of the brand-name product. 

Anthony Yu summarized that when treating PLV patients, it is very important to use a 

multimodal approach, including a combination of immunotherapy, glucocorticoids, 

pentoxifylline, essential fatty acids, seasonal dietary restrictions, topical therapies, 

possibly even considering azathioprine, and/or Apoquel.  

Treatment of Equine Pemphigus Foliaceus (PF) including oclacitinib (Apoquel®)  

Anthony Yu led into further discussion on the extra-label use of Apoquel in horses with 

a case that details its use as a steroid-sparing agent for equine PF. He presented a 9-

year-old gelding Arabian with an acute onset of crusting lesions and alopecia affecting 

the entire body including the distal limbs. Skin cytology revealed acantholytic cells with 

non-degenerate neutrophils with no infectious organisms detected. Skin biopsies were 

performed, and acantholytic cells were found within the crusts. This highlights why it is 

important to send crusts with skin biopsies and request that they be processed along 

with tissue samples. Periodic acid-Schiff stains were negative for dermatophytosis. A 

diagnosis of PF was made, and based on the severity of clinical signs, treatment was 

initiated with prednisolone 1 mg/kg twice daily, azathioprine 3 mg/kg once daily, 

pentoxifylline 10 mg/kg three times daily, vitamin E 14 mg/kg twice daily, bathing with 

ProHex 4™ shampoo (chlorhexidine 4%, ProConcepts) and ProSeb™ shampoo (2% 

sulfur/salicylic acid, ProConcepts) twice weekly, and supplementing with essential fatty 

acids twice a day (Structure DermaFlo+™). Because horses have a very high level of 

thiopurine S-methyltransferase (TMTP) activity, higher doses of azathioprine (3-5 

mg/kg) are needed compared to other species.20  

After four weeks, improvement was noted with incomplete resolution of clinical signs. 

Prednisolone was decreased to 1 mg/kg once daily, and it was recommended to 
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continue the remaining treatments as previously prescribed. Two weeks after 

decreasing prednisolone frequency, the skin and hair began sloughing off. Due to recent 

papers demonstrating the efficacy of oclacitinib (Apoquel®; Zoetis) as a steroid-sparing 

agent in the management of canine and feline PF,21-24 the patient was started on 

oclacitinib 0.27 mg/kg once daily while continuing all other treatments as previously 

prescribed, including once-daily dosing of prednisolone. He showed significant 

improvement in his lesions and decreased pruritus within two weeks of adding 

oclacitinib to his therapeutic plan. It is difficult to say if this response was a natural 

waning phase of his disease or if the addition of oclacitinib was solely responsible for 

the notable improvement. Prednisolone was further tapered by alternating between 1 

mg/kg once daily and 0.5 mg/kg once daily (i.e., Day 1: 1 mg/kg once daily; Day 2: 0.5 

mg/kg once daily; repeat). Within five weeks of this slight dose decrease of 

prednisolone, crusting skin lesions returned. It was recommended to have the referring 

veterinarian perform cytology of the crusts to check for secondary bacterial infections. 

The veterinarian sent photos of the cytology along with their interpretation. They 

suspected a notable number of intracellular bacteria; however, what they interpreted as 

bacteria was melanin pigment.  Re-evaluation of the emailed cytology photos showed 

non-degenerate neutrophils, acantholytic cells, and eosinophils with no secondary 

infections. Prednisolone was increased back to 1 mg/kg once daily. As this change was 

recent, an update on the response was expected soon but had not yet been received.  

Annette Petersen wanted to know what Anthony Yu charged for email consults, as part 

of the equine case was managed via email consults. 

Anthony Yu charges a recheck fee and facilitates these consults using SmartVet, a 

telemedicine platform. The recheck fee is approximately $200 CAD. He noted that he 

provided the owner with the first prescription of oclacitinib at cost for this case.  

Judy Schettler (USA) recounted her experience of being involved in a case of a 

miniature donkey with PF that has been treated for the last two years with daily 

oclacitinib and glucocorticoids every other day. The donkey has shown an excellent 

response to treatment.  

Anthony Yu was pleased to learn about the positive long-term results of oclacitinib for 

PF in a miniature donkey. He expressed his intention to continue using oclacitinib in this 

patient if the owner can manage the expense and if continued positive responses are 

noted. 

Kaitlyn Peden inquired how to approach insurance companies when using oclacitinib 

extra-label, especially in high-value horses. 

Anthony Yu remarked that the owner had prioritized the patient’s comfort and quality of 

life, so they were eager to try oclacitinib. Insurance restrictions likely vary between 

countries and extra-label use of medications in horses is common in North America. 
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Kaitlyn Peden added that her referring veterinarian population uses oclacitinib 

frequently in horses and they are very happy with the response to treatment, but she 

does not feel comfortable prescribing it to her equine patients.  

Anthony Yu recognized that additional information from Zoetis about the safety and 

effectiveness of oclacitinib in horses would be valuable in instilling confidence in its use 

in equine patients. 

Kaitlyn Peden mentioned that she had requested safety data on oclacitinib in horses, 

as well as a monitoring protocol from Zoetis, but had not yet received any information.  

Anthony Yu directed a query to Marike Visser regarding Zoetis’ investigation into 

monitoring protocols and the safety margin of oclacitinib in horses. 

Marike Visser from Zoetis USA recommended monitoring complete blood counts, the 

same as for dogs, but noted that Zoetis has not yet investigated oclacitinib use in 

horses in depth. 

Anthony Yu emphasized that oclacitinib can potentially induce anemia and kidney 

injury in cats. He suggested monitoring complete blood counts and chemistry profiles 

initially at 4 and 12 weeks until we have more long-term information regarding oclacitinib 

use in horses.  

Kaitlyn Peden asked Anthony Yu if he uses tetracyclines as part of his treatment plan 

for PF in horses. She mentioned some clinicians feel there is less of a concern for 

antimicrobial resistance when using tetracyclines as part of the management of 

immune-mediated diseases. 

Anthony Yu acknowledged that tetracyclines have previously been proposed as an 

anti-chemotactic agent against neutrophils in canine pemphigus. In severe cases of PF, 

tetracyclines (or oxytetracycline) may have limited efficacy but could potentially be more 

beneficial during medication tapering. He has no personal experience with 

tetracycline/oxytetracycline and niacinamide for the treatment of PF in horses. 

Kaitlyn Peden shared that her protocol for equine PF is prednisolone or 

dexamethasone, tetracycline 10 mg/kg twice daily, and niacinamide. She feels like she 

has had a good response to this protocol but acknowledged she has not seen many 

cases of equine PF. 

Equine Alopecia Areata (AA) and oclacitinib (Apoquel®) 

Anthony Yu transitioned to discussing the use of oclacitinib in horses with alopecia 

areata. Equine AA is a rare immune-mediated disease driven by anti-trichohyalin 

antibodies. Potential triggers include vaccines, infections, and drugs. In this condition, 

proinflammatory signals, such as interferon-gamma and Substance P, upregulate MHC 

class Ia, leading to hair components being recognized by CD8+ natural killer receptor D 

(NKG2D) cytotoxic T cells. Histopathology is the best way to diagnose this condition, 

and trichography often shows an “exclamation mark” hair shaft. Due to the subtle 
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changes, submitting biopsy samples to a dermatopathologist or pathologist with a keen 

interest in dermatopathology is important. Janus kinase (JAK) inhibitors are used to 

treat this condition in humans. He hypothesized that JAK inhibitors are effective for 

some immune-mediated diseases due to the different nature of the T-cells involved in 

those diseases compared to the T-cells involved in atopy. This distinction and different 

targets potentially enable JAK inhibitors to reduce inflammation in these immune-

mediated conditions more effectively than their ability to reduce inflammation in atopy. 

Previously, he has used tacrolimus ointment for equine AA with varied success but has 

recently seen better improvement with oclacitinib. If oclacitinib is used in horses, he 

recommends monitoring at least a complete blood count, BUN, and creatinine after 4 

and 12 weeks, then every 6 months thereafter.  

Phovia® use in Horses 

In addition to oclacitinib, Phovia® is an exciting new treatment option for several equine 

dermatological conditions. Phovia can help with PLV and is not contraindicated in this 

photo-aggravated condition, as Phovia utilizes visible wavelengths, as opposed to UV 

light. It is a weight-independent, cost-effective treatment with minimal to no side effects 

and no drug testing concerns. It should be noted it can temporarily stain the hairs and 

skin orange. Phovia has also been successful in the treatment of lesions associated 

with Culicoides hypersensitivity. Phovia has excellent wound-healing properties by 

stimulating growth factors, which in turn stimulate collagen I production, the normal and 

supple collagen found in skin, unlike Collagen III, which is associated with scar 

formation. There was previously concern about whether Phovia might predispose 

horses to the development of exuberant granulation tissue (proud flesh), but a recent 

study from Auburn College of Veterinary Medicine, which followed ten equine cases 

utilizing Phovia for various wound types, had positive outcomes.25 The study found that 

in all cases, Phovia treatments improved healing rates and quality, increased the speed 

of epithelialization, did not contribute to the formation of excessive granulation tissue, 

and there was no evidence of fibrosis or excessive scar tissue formation, even in 

wounds located in high-motion areas. One case involving a draining tract with a multi-

drug-resistant bacteria also responded positively to Phovia treatment. Phovia was well-

tolerated, with only increased dermal vasodilation noted post-treatment as an 

anticipated “adverse” effect. Vetoquinol does not recommend using Phovia if neoplastic 

lesions are present, but it can promote wound healing after surgical removal of 

neoplasia. He used Phovia to promote wound healing after removing an equine sarcoid 

using CO2 LASER without recurrence of the sarcoid.  

Miscellaneous Treatments in Horses 

A recent concern is emerging regarding the ongoing use of chlorhexidine shampoos for 

preventative maintenance as it may promote biocide resistance genes such as QacA-G. 

As a result, there is a suggestion to consider transitioning to topical maintenance 

products that do not promote the risk of contributing to biocide resistance. Microsilver 

shampoo is a promising alternative to chlorhexidine, showing good activity against 
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bacterial and fungal diseases. It remains intact on the skin and does not get absorbed, 

and there is little concern for environmental impact. A 0.2% microsilver shampoo 

product by GreyWolf is available in Canada, and the United States currently has a 0.1% 

microsilver product mixed with 2% chlorhexidine and 2% miconazole (BioHex, VetBiotek 

Inc). Dosage recommendations for shampoos are needed (e.g. 2 pumps per 100kg), as 

the volume will likely influence treatment efficacy and development of resistance due to 

subtherapeutic applications. Dr. Wayne Rosenkrantz spoke at WCVD10 about using a 

tank dispenser for applying topical products (e.g. ectoparasiticides) on horses for ease 

of application. Using a spray tank for topical applications in horses prompts the 

consideration of products such as accelerated hydrogen peroxide shampoo 

(OgenaShield Pure Oxygen® HD Shampoo; Ogena Solutions), an effective substitute 

for bleach with no known resistance mechanism when treating dermatophytosis or 

bacterial infections. At the same congress Dr. Rosanna Marsella recommended using a 

conditioner after shampooing to help repair the skin barrier repair. Also at the WCVD10, 

Stephen White presented varying dosing options for fluconazole (1mg/kg versus 

5mg/kg) along with its potential synergistic effects with potassium iodide (KI), which 

could make oral use of fluconazole more economically feasible when treating fungal and 

Malassezia infections. 

Ana Laura González Arias shared anecdotal success using a 1:1 vinegar and water 

solution to control Malassezia.  

Anthony Yu thanked all the participants for joining the workshop, as well as the 

WCVD10 organizers and sponsors. 
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Introduction 

Stephen White (USA) explained that his co-speaker, Dr. Richardson, was unable to attend the 

conference but had provided her slides for Dr. White to present on her behalf.  He began the 

discussion with pododermatitis in mammals.  He described this as a problem primarily seen in 

rabbits and guinea pigs that can also be seen in rats.  It is associated with infection, wire cage 

bottoms, obesity, being female (rabbits), being neutered (rabbits) and having hypovitaminosis C 

(guinea pigs).  He noted that it was important to treat the underlying cause along with any 

infections that are present.  For wire cage bottoms, it is important to have a non-wire surface for 

the animal to rest.  Neutered females are more prone to obesity than males and Dr. White 

proposed that this is why it is a risk factor for pododermatitis.  He cautions guinea pig owners to 

purchase smaller bags of feed because the vitamin C can degrade in a large bag over time, and 

this can lead to hypovitaminosis C.  He presented some examples of moderate pododermatitis 

in a rabbit and more severe cases in guinea pigs.  He discussed a case of an obese rat housed 

in a wire bottom cage with proliferative fibrosis on the foot that the owners thought had a 

tumour.  He presented another case of a chinchilla that had chewed an electrical wire and 

developed burns on the mouth and feet. 

 

Stephen White then presented Dr. Richardson’s case entitled “A Bad Hair Day”.  George was a 

two-year-old male neutered double lionhead rabbit who had become more aggressive over the 

last six months and seemed to startle more easily.  The owners were concerned that he was 

deaf. He asked what the workshop participants would like to do first when examining the rabbit? 

 

Shahleen Ahmed (USA) suggested an ear exam and ear cytology. 

 

Stephen White asked how many people had seen this breed of rabbit and several people in the 

room raised their hands.  He explained that this breed is a double lionhead lop-eared rabbit and 

that his impression is that lops have more problems with their ears and face.  He continued to 

describe the case and reported that after clipping the hair on the face, the clinician found 

ulcerations around the eyes.  He then asked the workshop participants what tests they would 

recommend. 

 

Ao Lin Boo (Malaysia) suggested cytology and a skin scraping of the ulcerated areas. 

 

Stephen White Dr. Richardson suggested a fluorescein dye test to look for corneal ulcerations, 

nasolacrimal flush and ocular cytology.  He mentioned that dental radiographs could also be 
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considered if there was a suspicion of dental disease.  In this case, the testing revealed bilateral 

corneal ulceration, conjunctivitis and dacrocystitis.  He then asked the workshop participants 

what treatment they would recommend.  Dr. Richardson had suggested to clip and clean the 

area, prescribe eye lubrication, treat the corneal ulcers with either topical antibiotics or anti-

inflammatories, provide analgesia with twice daily meloxicam and flush the tear duct.  

Depending on the severity of the case systemic antibiotics and a dental procedure may be 

required.  Dr. White explained that oral exams in rabbits can be very difficult because of their 

anatomy and may require anaesthesia.  He cautioned that the use of oral antibiotics poses a 

risk of causing a gram negative dysbiosis.  Dr. Richardson had explained that there is an 

important opportunity for owner education in these cases.  Breeds with this conformation can 

have ongoing issues requiring management and there may be ethical concerns with breeding 

these animals. Scheduling frequent rechecks to monitor the case progression is recommended.  

Dr. White noted that these owners have frequently spent a significant amount of money on 

these animals and that their care can be expensive as well.  

 

Yaicha Peters (USA) pointed out that the lop breeds are brachycephalic and nasolacrimal duct 

obstruction is quite common. 

 

Stephen White then presented another of Dr. Richardson’s cases entitled “The Wheezy 

Rabbit”. He highlighted some important challenges with rabbit thoracic radiographs, as rabbits 

have a small lung volume and can have a large amount of intrathoracic fat.  Their fast 

respiratory rate, especially if dyspneic, can make it challenging to time the radiograph with 

inspiration, and abdominal effort may cause movement artifact.  If they are dyspneic, it may not 

be appropriate to sedate them, but it can be difficult to obtain lateral views while they are 

conscious.  He presented radiographs of a rabbit with a mediastinal mass, which is most likely a 

thymoma.  Thymomas can cause a paraneoplastic sebaceous adenitis.  He noted that 

sebaceous adenitis has also been reported in rabbits secondary to liver disease.  The 

mediastinal mass can be diagnosed as a thymoma with a fine needle aspirate.  This is typically 

ultrasound- or computed tomography-guided.  Dr. White pointed out that rabbits are interesting 

because their thymus persists well into adulthood and doesn’t involute like it does in dogs and 

cats.   

 

Using Dr. Richardson’s slides, treatment options were presented.  These included medical 

therapy, surgical removal (which can be challenging), radiation therapy, surgery followed by 

radiation therapy, and euthanasia.  Corticosteroids are not commonly prescribed to rabbits but 

they are used for medical management of thymomas.  Dr. White cautioned that rabbits do not 

tolerate corticosteroids well so as per Dr. Richardson, prescribing gastroprotectants concurrently 

is recommended.  He noted the risk of immunosuppression and hepatotoxicity and the 

importance of monitoring haematology and biochemistry if prescribing corticosteroids. These 

drugs are not licensed for use in rabbits.  There are important welfare considerations and he 

also recommended analgesics as part of medical management.  Euthanasia is a reasonable 

consideration for owners with limited finances or time and for animals with compromised 

welfare, respiratory distress and gastrointestinal stasis.  He explained that rabbits are a prey 

species so it is not uncommon for them to sit and hide when stressed which can quickly lead to 

gut stasis.  Surgery requires a skilled surgeon (not a dermatologist), and it can be very difficult 

to obtain adequate margins because of the proximity to the heart and lungs.  The procedure can 

be lengthy and anaesthesia is more risky because of respiratory compromise.  The importance 
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of good analgesia and recovery in an intensive care unit was stressed.  Dr. White showed an 

intraoperative video clip of thymoma removal.  He discussed radiation therapy as another 

treatment option because thymomas are radiosensitive tumours.  This can be a palliative or 

definitive treatment depending on the treatment protocol used.   

 

Bumblefoot (A.G. Gould) 

 

Aubrey Gould (USA) presented the case of Fishy, a two-year-old Swedish blue duck that 

presented with a two-week history of an intermittent progressively worsening weightbearing 

lameness of the left leg. She noted that Fishy was about 10% overweight with a body condition 

score of 4/5 and was lame at a walk and a trot.  There was no joint effusion noted and passive 

range of motion was within normal limits.  A focal cutaneous nodule was noted on the plantar 

aspect of the third phalanx.  The nodule was firm with a central area of crusting and was warm 

to the touch.  Impression cytology of the nodule identified 40-60 cocci per high power field with 

mild nuclear streaming.  A fine needle aspirate of the nodule found keratinaceous debris.  Based 

on the findings her main differential diagnosis was bumblefoot (pododermatitis) secondary to 

environmental husbandry inadequacies, overconditioning or hypovitaminosis A.  She was less 

suspicious of deep fungal infections, neoplasia or foreign bodies but proposed these as other 

considerations.   

 

She noted that bumblefoot is a disease prevalent in captive birds, especially raptors but also 

budgies, canaries, cockatiels, poultry and waterfowl.  It is ultimately a disease of improper 

husbandry such as substrate, perch materials, overconditioning and malnutrition leading to 

hypovitaminosis A.  She explained that bumblefoot is a chronic inflammatory or degenerative 

condition initiated by chronic pressure or trauma on the plantar surface of the foot, especially 

the metatarsal or digital pads.  This results in erythema, hyperkeratosis, erosions/ulcerations, 

and fissures, and can progress to cellulitis and secondary infections including osteomyelitis and 

synovitis with or without lameness.  The inflammation can lead to ischemia and necrosis of the 

foot.  She noted that the condition if untreated can become progressive and disabling.  

 

Dr. Gould presented a grading scale used to describe the severity of the condition and to help 

guide treatment.  Type I cases have mild erythema and flattening of the scales on the plantar 

aspect of the feet.  Type II cases develop ulceration and inflammation.  Type III cases have 

ulceration, inflammation and the formation of a caseous plug in the centre of the wound.  Type 

IV cases involve the joint and type V cases have progressed to osteomyelitis.   

 

She noted that the diagnosis is typically made based on history and clinical signs.  Cytology can 

be used to identify secondary infection, and culture and sensitivity most commonly identifies 

Staphylococcus aureus and Escherichia coli alongside Corynebacterium species, Enterococcus 

faecalis, Pseudomonas and Proteus species.  Histopathology varies depending on the severity 

but most commonly shows a chronic proliferative, necrotizing inflammation with a substantial 

infiltrate of heterophils and macrophages. 

 

Treatment varies with the grade of bumblefoot.  Type I cases can be managed with dilute 

chlorhexidine with or without bandaging.  She suggested liquid bandage as a skin protectant.  

Type II cases require mild debridement, antibiotics, non-steroidal anti-inflammatories and a 
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weight sparing bandage.  Type III and IV cases require aggressive debridement and Type V 

cases have a grave prognosis so humane euthanasia is recommended. 

 

She explained that it is very important never to wrap all the way around one digit because it can 

compromise the circulation.  All bandages should span two digits.  A pool noodle or other piece 

of foam can be used to add more padding for larger birds.  Raptors and chickens can be slightly 

more difficult to wrap compared to waterfowl because of their anatomy. 

 

Dr. Gould stressed how important it is to find out from the owner what kind of conditions the 

birds are kept in and to correct any issues that might be causing the bumblefoot.  There are 

three features of weight-bearing substrates that play a role in the development of 

pododermatitis.  The hardness is very important.  Harder surfaces do not compress and thus 

increase the pressure on the feet compared to natural surfaces which exert lower pressures.  

The texture of the surfaces is also important; smoother surfaces cause more uniform pressure 

and an increased risk of pododermatitis compared to textured surfaces which distribute the 

pressure.  A wood dowel perch can cause more pressure points than an irregular natural branch 

perch.  Movement is also an important feature.  If the substrate can move beneath the bird it will 

encourage the bird to shift its weight and reduce the risk of pododermatitis. 

 

She also reminded the attendees how important diet is.  Birds that are overconditioned (BCS of 

4/5 or higher) or have hypovitaminosis A are more predisposed to pododermatitis.  Seed or nut-

based diets are more likely to be deficient in vitamin A. 

 

Stephen White presented some slides courtesy of Dr. Anna Meredith, formerly one of the exotic 

animal veterinarians at the University of Edinburgh.  He felt that pododermatitis is 

underdiagnosed in psittacines.  In a retrospective study of cutaneous diseases in psittacines at 

UC Davis there was an increased risk of pododermatitis with increasing age and an increased 

risk in lovebirds.  He pointed out that there are several different grading systems for 

pododermatitis (3 point, 5 point and 7 point scales).  The predisposing factors mentioned for 

pododermatitis were inappropriate perches or substrates, obesity and lack of exercise, 

hypovitaminosis A in psittacines and raptors, and favouring one limb (which increases the 

pressure on the other foot).  Early signs are smoothing of papillae on feet, inflammation, local 

ischemia, crusts and ulceration and secondary infections which can progress to tendonitis and 

osteomyelitis.  He suggested asking owners to take a photograph of the bags of food and the 

area where the animal lives.  This can help identify any deficiencies in nutrition and husbandry. 

 

To treat pododermatitis one must strive make perches more suitable.  This can be achieved by 

wrapping a perch in Vetwrap™ for smaller birds or Astroturf® for raptors.  The birds should be 

kept at an ideal body weight, dietary imbalances most be corrected, and exercise should be 

encouraged.  Preparation H can be used as an emollient and promotes healing for mild cases.  

The perch can also be soaked in chlorhexidine to help address secondary infections.  He 

suggested radiographs to help identify any bony changes. 

 

Dr. White then discussed feather destructive behaviour (FDB).  Along with pododermatitis this 

was the most common skin disease in psittacines.  There are some organic causes of FDB but 

also many behavioural causes.  The behavioural causes include predators (such as cats or 

hawks) seen through a window, a lack of environmental enrichment, and social stress (too many 
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or not enough birds, or sexual frustration).  Sometimes it can be an attention seeking behaviour 

or be triggered by trauma.  Organic disorders that can cause FDP include external parasites like 

(Myialges mites, Knemidokoptes mites, Ornithonyssus sylvarium (a red poultry mite that usually 

only emerges at night), lice, internal parasites (especially Giardia in cockatiels and lovebirds) 

and heavy metal poisoning (especially zinc toxicosis).  He has not seen a FDB case with 

Giardia that resolved with treatment for this parasite, but has seen a case of FDB with zinc 

toxicosis that resolved when the toxicosis was treated. 

 

Infections, systemic disease, neoplasia, malnutrition, environmental factors such as humidity, 

changes in day length resulting in lack of sleep, and second-hand smoke have all been 

associated with FDB.  A UK study showed that 39.4% of 137 African grey parrots and 42.4% of 

92 cockatoos exhibited FDB behavior at some point in their lifetime.  In his recent study at UC 

Davis female birds, increased age, cockatoos, African greys, macaws and lovebirds were at an 

increased risk of FDB.  He suggested asking owners about the amount of dark time the bird 

receives, how much time they are foraging and the humidity in their environment.  When 

investigating a case of FDP he suggested a thorough history, physical exam and systemic 

workup to rule out all organic causes of FDB. 

 

Basil Spelled with One “Eye” (Y. Peters) 

 

Yaicha Peters introduced herself and explained that prior to her dermatology residency she 

worked in general practice with an emphasis on exotic animals.  She presented the case of 

Basil, a 6-month-old male ball python that was presented from a pet store with dysecdysis and 

retained spectacles.  The spectacle is a transparent fused eyelid that is present in all snakes 

and most geckos.  It is shed as a scale.  Ball pythons may have rough, wrinkled spectacles 

which can often be mistaken for retained spectacles.  She noted that Basil had multiple areas of 

retained shed, with one layer of retained spectacles on the left eye and multiple layers on the 

right eye.  She found that the husbandry at the pet store was inadequate and Basil had been 

kept at room temperature in a container that was very smooth. 

 

She discussed husbandry in more detail including some of the factors that must be considered.  

Husbandry for each species varies and may change depending on the animal’s life stage.  It is 

important to mimic the natural environment where these animals are found.  The cage 

dimensions (both vertical and horizontal), substrate, UV light (necessary for some species’ 

calcium metabolism), temperature gradients, humidity, nutrition (including supplements) and 

environmental enrichment are all important.  Multiple thermometers and hygrometers are 

important in an enclosure.  A varied diet and gut loading insects with mineral and vitamin 

powder supplement can help prevent malnutrition.  She suggested asking owners about the 

temperature gradient in their enclosure as a good way to gauge their knowledge of appropriate 

husbandry. 

 

Dr. Peters presented the recommendations she gave to the pet store regarding Basil.  She 

provided written handouts with husbandry guidelines and recommended plain warm water 

soaks for 15 minutes per day, prescribed an eye lubricant to help loosen up the retained 

spectacles, and recommended a recheck in a few days to remove the spectacles. 
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She then presented some information about reptile desquamation.  Normal shedding is a 

complete process in most snakes and geckos and may be more piecemeal in other lizards.  

Some areas, such as the dermal shell in chelonians, do not shed and build up continually over 

time.  There are several phases in the skin cycle.  The resting phase is the normal state of the 

skin. During renewal, mitosis occurs within the stratum germinativum. This produces a new 

inner epidermal generation layer, so that the old layer becomes the outer epidermal generation 

layer.  Enzymes then lyse the innermost layer of the outer epidermal generation layer and the 

resulting space fills up with lymph to aid the separation.  Due to the presence of lymph between 

the layers, the skin becomes dull during the renewal phase and the spectacles often become 

hazy.  This is often referred to as becoming “blue”.  A cleavage plane occurs between these 

layers and the outer portion sheds.  This exposes the shiny, fresh skin beneath and the cycle 

returns to the resting phase.  She explained that some geckos consume their shed. 

 

She reminded the workshop participants that dysecdysis is a symptom, not a disease.  It is 

more common in animals that go through a complete cyclical shed, young animals who are 

rapidly growing (more cycles, so more opportunity for problems) and females (especially 

gestational females).  Some anatomical features, like small toes, are more commonly affected 

and this can result in avascular necrosis and digit loss.  Hypovitaminosis A is a common cause 

of dysecdysis because vitamin A is important for normal epithelial growth.  She stressed that 

almost any health condition or skin imperfection can lead to dysecdysis.  This includes 

infections, parasites, and wounds and is an important consideration for surgery in reptiles.  

Important sequelae of dysecdysis include a ligature effect resulting in avascular necrosis, 

conjunctivitis and subspectacular abscessation, respiratory distress if the retained shed is within 

nostrils and stomatitis if the retained shed is around the mouth and becomes infected.  Any 

scarring can cause subsequent issues with dysecdysis. 

 

Dr. Peters highlighted the importance of humidity for shedding and how substrates can influence 

it.  Sphagnum moss can be used to retain water and increase humidity.  She recommended 

using plastic food storage containers to create microenvironments in an enclosure to increase 

the humidity.  Misting can be done with a bottle or commercial misting system. For desert 

species she recommends misting at night and ensuring that the residual moisture dries within 

one hour of the lights turning on in the morning.  A water bowl can be provided to allow the 

animals to self soak and textured cage furniture is important so the animal can rub against it to 

initiate the shed. 

 

She discussed the interventions that can be used to treat dysecdysis.  An important part of 

treatment is 15-minute therapeutic water soaks repeated as needed.  A shallow basin and 

supervision are important to prevent aspiration and drowning.  Manual removal can be 

performed by gently rolling the skin rostral to caudal in a snake or by providing traction in 

lizards.  She suggested placing a snake in a pillow case with a warm wet towel to increase 

humidity and friction.  Forceps can be used to remove shed from sites like nostrils that can lead 

to respiratory distress.  For retained spectacles she suggested using mineral oil, saline, 

lubricant or N-acetylcysteine.  Gently using a sterile cotton-tipped applicator moistened with N-

acetylcysteine was her preferred way to facilitate the separation and removal of the spectacle.  

She noted that she has seen acetate tape used to remove the spectacle.  She suggested that if 

it is only a small area of retained shed removal may not be necessary if the humidity and 

environment are improved. 
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She presented Basil’s recheck examination.  Basil had been receiving eye lubricant but the pet 

store had difficulty doing warm water soaks.  She was able to remove the spectacle from his left 

eye, but unfortunately his right eye was no longer intact so she ended up adopting Basil to 

provide the special care that he needed. 

 

Stephen White asked how to use to the N-acetylcysteine; is it diluted or used full strength? 

 

Yaicha Peters replied that she has seen various protocols in the literature ranging from diluting 

it to using it full strength.  She has used N-acetylcysteine full strength and has found it very 

helpful. 

 

Stephen White reminded the attendees that the leopard gecko has eyelids, but other geckos do 

not. He shared some more information about dysecdysis.  He noted that if the humiditiy is too 

low it can be problematic, but that if the humidity is too high it can also cause issues.  Tortoises 

can develop shell and skin vesicles, pustules, scale loss and osteomyelitis if the environment is 

too humid. 

 

He then presented two cases from Dr. Richardson.  The first case was Jolene, a 12-year-old 

Mississippi map turtle who had not been eating well for the last 3 months.  He pointed out that 

the algae overgrowth on the carapace and the duration of the inappetence indicated that this 

case was quite chronic.  Jolene had good strength on the floor and was able to support her 

weight.  Dr. White noted that it is a common misconception that these turtles should always be 

in water.  Floor exercises are important for strength building.   

 

Many owners do not offer proper husbandry for aquatic species.  Dr. White shared Dr. 

Richardson’s images of an enclosure that does not have enough basking space for all turtles, 

and is overcrowded without enrichment, hiding areas, UV light or adequate heating.  This 

enclosure does not meet the 5 freedoms (freedom from hunger and thirst, freedom from 

discomfort, freedom from pain, injury or disease, freedom to express normal behaviour and 

freedom from fear and distress).  He shared images of a second enclosure that is much 

improved, but only has room for a very small terrapin and would not be appropriate for a fully 

grown terrapin.  He stated that many owners release pet turtles into the wild when they outgrow 

their enclosures and that they have become an invasive species.  He recommended that people 

avoid impulse buys and described the influence on pet buying habits by the media: there is a 

spike in turtle sales when Teenage Mutant Ninja Turtles films are released. Dr. White showed 

photographs of a third enclosure that is much more appropriate with plenty of basking and UVB 

space.  He recommended having a separate feed box so food is not put in the main tank.  This 

helps to maintain water quality.  Jolene did well after her shell was cleaned and her husbandry 

was improved. 

 

Dr. White shared his personal experience with newts. He had two newts named Fig and Isaac.  

He cleaned the enclosure twice weekly and one lived to be 12 and the other 14 which is longer 

than typical (normally live 8-10 years). 

 

He asked the audience if anyone had a pet terrapin. Yaicha Peters raised her hand. 
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He asked how many people had the husbandry all wrong. Yaicha Peters raised her hand again 

and explained that this was when she was a child. 

 

The second case from Dr. Richardson was Clive, a 1-year-old male leopard gecko.  He had not 

passed any feces in a week, did not have a good appetite and had a sore ‘bottom’.  Clive was 

kept in a tank on sand with a heat mat but no temperature or UVB monitoring.  Photographs of 

the ventrum showed pressure necrosis of the right hemipene and cloacal area.  The workshop 

participants were reminded that the hemipenes are the male sexual organ that delivers semen 

and has no connection to the urinary system.  He shared that he has never seen this problem, 

but that Dr. Richardson recommended analgesia, a warm water and sugar bath and lubrication 

to evacuate the hemipene.  In Clive’s case, the material packed in the hemipene was removed 

with local anaesthetic and the area was lavaged.  Antibiotics and analgesics were prescribed 

and a seven day recheck was recommended.  After a review of Clive’s husbandry Dr. 

Richardson recommended to remove the sand from the enclosure and house Clive on 

newspaper and towels, add a UVB light and a moisture box and twice daily bathing was 

recommended to promote shed and prevent further constipation from sand impaction.  Clive did 

very well. 

 

He asked Dr. Peters if she had ever seen this problem. 

 

Yaicha Peters had not seen sand impaction specifically, but she had seen impacted hemipenes 

and they were challenging to manage. 

 

Stephen White shared that he had seen recommendations for amputation of the hemipenes 

when the condition is severe. 

 

Harley: The Bumped Dragon (Y. Peters) 

 

Dr. Peters presented the case of Harley, a 3-year-old female bearded dragon, who presented 

with a small pea sized mass on the side.  She had excellent husbandry, so this was not 

considered a likely issue.  A fine needle aspirate suggested a myxoma or myxosarcoma.  

Surgery was recommended but the owners declined. A year later it was twice as large but 

surgery was again declined. Six months later it grew to the size of a golf ball, had ventral 

abrasions, and was causing some discomfort.  The owners then wished to have it removed. 

 

Dr. Peters showed radiographs of the animal.  She reminded the audience that lizards do not 

have diaphragms; they have a coelom.  She removed as much of the mass as possible, but did 

not want to remove the coelomic wall that the mass was firmly adhered to.  The mass was bright 

yellow. She shared some tips for performing surgery in reptiles. The incision should be planned 

so that it is between the scales.  Since reptile skin tends to invert, an appositional suture pattern 

cannot be used. If the skin inverts when healing, it will cause perpetual dysecdysis.  An everting 

suture pattern helps to prevent this.  The histopathology from the mass was consistent with a 

chromatophoroma, with involved margins.  She showed several images of chromatophoromas 

in other exotic species. 

 

Dr. Peters provided some information about chromatophores in reptiles.  They are the pigment 

cells and are found in the dermis, unlike the melanocytes in the epidermis of mammals.  Internal 
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organs can also have chromatophores.  There are several different types: Iridophores which 

contain green/blue/metallic plates, melanophores contain black/brown pigment, leukophores 

contain white pigment, cyanophores contain blue pigment, xanthophores contain yellow/red 

pigment and erythrophores contain red pigment.  The dermal chromatophore unit contains the 

melanophore that has projections that wrap around the other pigment cells and actin tubules will 

move melanosomes between other cells.  This can cause the colour change that some reptiles 

and fish are known for. 

 

She noted that chromatophoromas are seen most often in Squamata, occasionally in chelonians 

but not in Crocodilia or Rhynocephalia.  They are a neoplastic transformation of any of the 

pigment cells and can be found as single or multiple masses.  They occur most commonly on 

the dorsal head, trunk, limbs, tail and are uncommon on the ventrum.  They are thought to 

develop spontaneously in most cases.  UV-induced tumours have been suggested and may 

explain the dorsal distribution.  To help prevent their development, hiding areas should be 

provided for animals to avoid UV light. Dr. Peters shared the example of the lemon frost 

colourmorph of leopard geckos.  They have a SPINT1 mutation and by 5 years of age 85% of 

them develop iridophoromas or chromatophoromas. This gene has been associated with 

melanomas in humans.  She explained that there is debate whether leopard geckos require UV 

light at all, as they are crepuscular. She suggested that perhaps UV light exposure should be 

avoided in this colourmorph of gecko. 

 

She described the diagnostic approach for a chromatophoroma. Cytology should show pigment 

granules or in iridophoromas refractile pigment granules that have bipolar refringence.  

Histopathology is required to assess atypia, lymphatic invasion, margins and the types of 

pigments.  In bearded dragons there is a mucinous variant which she suspects Harley may have 

had.  Dr. Peters cautioned that it is possible to aspirate pigment from normal skin, so 

histopathology is important to avoid misdiagnosis.  Melanin A and S-100 immunohistochemistry 

can be used in reptiles, but it is not quite as reliable as in mammals.  Transmission electron 

microscopy could also be used but is not widely available. 

 

She discussed the treatment options available.  Surgery is the preferred treatment and staging 

can help planning.  Radiation therapy has been reported but may not have a good outcome.  

The species impacts prognosis and bearded dragons may have a better prognosis than other 

species.  Optimum husbandry can help improve wound healing postoperatively.  It is important 

to monitor these lizards for regrowth and periodic imaging can be considered.  She reported that 

two years after surgery Harley’s owners did not notice any evidence of regrowth and that she 

was doing well. 

 

Stephen White thanked the audience and showed several more slides.  He shared images of a 

boa constrictor that had an erythematous flush on the ventrum which is a potential sign of 

sepsis in many reptiles, especially snakes.  Petechiae often indicate septicemia in chelonians.  

He shared a case of a Chinese water dragon (Physignathus cocincinus) that was kept in a small 

enclosure and bumped into the glass wall often.  This resulted in a wound that led to 

osteomyelitis and euthanasia.  He expressed that he does not like hot rocks because lizards 

and snakes do not always recognize that they are getting burned on the hot rocks.  

Incandescent light with a temperature over 50C (122F) is a better way to provide heat, but it is 

important to provide an escape area. 
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Dr. White thanked Dr. Peters and Dr. Gould for presenting their cases, Dr. Richardson for her 

slides and Dr. Goodale for being secretary.  
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Otitis  
 
J. O. Noxon1 (Chairperson), E. E. Binversie1 (Secretary) 
1Iowa State University, Ames, Iowa, USA  
 
James Noxon (USA) welcomed workshop participants and introduced a few of the 
challenges and issues identified during the development of consensus guidelines for 
canine otitis externa. Some of these topics are the included in the workshop, with Dr. 
Craig Griffin discussing issues associated with otitis terminology, Dr. Carmen Lorente 
presenting the use of glucocorticoids in otitis, Dr. Chiara Noli discussing quality of life 
issues associated with otitis, and Dr. Elizabeth Layne presenting on the diagnostic value 
of otitis culture versus cytology. Dr. Noxon encouraged audience input during the 
workshop, which will serve as valuable feedback for the otitis consensus group.  
 
Ear disease terminology (C. Griffin) 
 
Craig Griffin (USA) introduced the challenge with terminology regarding otitis and 
proposed using the term “ear problem” to describe any ear condition in which the owner 
or pet handler has concerns or questions, including increased ear odor, ear debris, or 
head shaking. He remarked that owners often start routine ear cleaning at home, with or 
without a veterinarian recommendation. These patients lack a history of other clinical 
signs more commonly associated with otitis and require at home routine ear cleaning to 
manage excessive ear debris or malodor, even though the patients do not have 
definitive inflammation or pathology of their ear canals and their ear cytology is 
unremarkable. Erythema may be mild or absent and these ears do not require medical 
therapy.  He referenced a paper published in 2015 in Veterinary Dermatology that 
surveyed 314 apparently healthy dogs of at least 6 years of age that had never been 
treated for ear disease by a veterinarian, had never used a prescription otic product, 
had never had skin disease, and had never been treated for pruritus.1 Almost half of 
their owners (n=146) reported cleaning their dogs’ ears regularly. Twelve per cent (12%) 
of the owners (n=39) reported they were performing at home ear cleaning on their dog, 
without being instructed to do so by a veterinarian, otherwise the ears would become 
dirty, fill with debris, or develop an odor. Dr. Griffin defines an “ear problem” as a 
condition that necessitates routine cleaning to prevent otic debris or odor, or very mild, 
possibly normal, head shaking.  
 
Currently there is no consensus on terminology regarding otitis and veterinarians have 
slightly different definitions. Previous literature has defined otitis externa as 
inflammation and erythema of the external ear with or without infection. There is even 
some disagreement on which portions of the external ear need to have inflammation 
and erythema for the condition to be called otitis externa. Some veterinary publications 
have mainly referred to the canal while others refer to other parts of the ear. It is 
currently not known what portions of the ear are most affected first in canine otitis 
externa. Dr. Griffin reported from his personal experience that the external orifice is the 
most common place for atopic dogs to first demonstrate ear disease, and that their ear 
canals can appear completely normal. They can have other symptoms such as exudate 
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or excessive wax buildup involving the orifice. These cases can progress to have canal 
disease with erythema or any of the other signs of otitis externa described in the 
literature including swelling, edema, erosions, exudation, induration, proliferative 
changes, stenosis of the lumen, discharge, pain, or pruritus.  These symptoms are 
common, and all have been used in various older references; however, none require 
infection to be present to diagnose otitis externa. Dr. Griffin pointed out that there is also 
no current consensus on the use of the terms acute, recurrent, and chronic. In 
published literature, Dr. Tim Nuttall uses the term “acute otitis” when there are no 
acquired proliferative changes in the ear canals and the term “recurrent” as clinically 
significant ear inflammation and infection within three months of a complete resolution 
of a previous episode.2 The term “chronic otitis” implies the presence of proliferative 
changes in the ear canal. Dr. Griffin also supports the idea that microbial presence in 
chronic otitis externa could represent dysbiosis of the local otic microbiome rather than 
true acquired infection. For skin conditions, the presence of inflammatory cells is 
necessary for the diagnosis of pyoderma. Similar criteria could be applied to the term 
“ear infection” with an expectation that an inflammatory cell response should be present 
on ear cytology.  
 
Dr. Griffin stated that another term often used with ear infections that does not have a 
clear definition is remission. Remission is the disappearance of all clinical signs and 
symptoms of disease. Depending how one defines signs and symptoms, there may be 
complete remission, but not necessarily a “fixed” ear. The clinical signs and symptoms 
of an ear infection can resolve but the ear can still have pathology present. Recurrence 
is defined as a new occurrence of clinical signs after remission has been achieved.   
 
Allergic dogs that have seasonal clinical signs and symptoms of ear disease for 1-2 
months of the year may continue to have ear canal pathology present when they are 
asymptomatic. Allergic dogs with seasonal signs and symptoms of ear disease can 
progress to exhibiting them year-round. It is not known whether this reflects progression 
of allergy or changing of the ear canal, and both things can occur simultaneously. Dr. 
Griffin proposed the term “partial remission” when allergic dogs become asymptomatic 
for their ear problem. Chronic ear disease may be best defined as dogs with 
proliferative changes to the ear canal with thickening and/or stenosis of the lumen which 
can occur without active inflammation or infection. A flare is a sudden or acute onset of 
clinical signs and symptoms. Relapse is deterioration or progression of clinical signs 
and symptoms.  
 
Defining the terms used for ear disease becomes extremely important when veterinary 
medicine objectively tries to evaluate how well drugs work, whether the disease is 
controlled, and how and when maintenance preventative therapy is initiated. The term 
chronic broadly describes conditions that are long term, if not lifelong, and are generally 
progressive rather than acute. Every dog with acute otitis should have a thorough 
history collected because even in the absence of prior ear disease, it may be in the 
early stage of a lifelong disease. Patients with acute otitis may warrant diagnostic 
testing to identify all contributing factors and/or therapy to prevent progression to 
chronic, end-stage otitis. Dr. Griffin referenced a 2015 publication in which 82% of 199 
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dogs undergoing head CT scans for reasons unrelated to ear disease had findings 
consistent with external ear disease despite a lack of ear disease history in their 
medical records.3 This raises the question of how commonly chronic ear disease 
occurs, especially when chronic ear disease can have acute exacerbations, 
recurrences, or flares. Veterinarians need to focus on managing that chronic ear 
disease, whether or not otitis externa is present at the time the patient is seen. Dogs 
with chronic ear disease may respond to treatments for infection differently than dogs 
without chronic changes. The goals of the otitis consensus group are to define these 
terms to help objectively assess efficacy of treatments and disease management.  
 
James Noxon thanked Dr. Griffin for the presentation and commented that other 
challenging otitis terminology the consensus group has struggled to define are the 
words cure and remission, which occur throughout scientific veterinary literature. The 
word cure and remission become very important when objectively evaluating the 
efficacy of topical therapy and these terms are not consistently defined in veterinary 
medicine or the scientific publications that use these terms.  
 
Craig Griffin commented that he believes a dog with chronic ear disease is only cured 
once it dies and prefers not to use the term cure with chronic ear disease.  
Heart disease and chronic arthritis are generally not cured, and neither are dogs with 
chronic ear disease.  
 
Carmen Lorente (Spain) commented that the terms acute and chronic could be used to 
describe a patient’s history and clinical signs separately. The terms chronic recurrent or 
chronic relapsing otitis could be used to describe the patient’s history. A term like 
chronic clinical signs could be used when there are proliferative ear canal changes. 
Acute clinical signs could be used when a patient is experiencing an acute flare.  
 
Craig Griffin agreed that acute and chronic could be used to describe the patient’s 
history differently from the clinical signs. Acute means sudden. Sudden is days or hours 
rather than weeks. He introduced the idea of also using the term subacute.  
 
James Noxon added that even the term acute has different meanings to different 
people. Acute can mean a flare in an animal with chronic ear disease, or a first 
occurrence of otitis. He introduced the term “new acute” that came up in otitis 
consensus group discussions but noted a preference for the term flare to describe an 
acute episode of a chronic disease, and the term acute to be used for a new case that is 
seen by primary care veterinarians more often than by dermatologists. The consensus 
group is trying to define these terms so that research publications investigating otic 
treatments can be compared and assessed.  
 
Craig Griffin reported that he aims to educate clients to identify the very first clinical 
signs of a patient developing a flare of otitis. He takes the time to learn the first clinical 
signs of a flare specific to each dog. In some cases, that first sign is another household 
dog licking the affected dog’s ears. From his personal experience and unpublished 
work, the most common first symptom of a flare is head shaking rather than scratching 



45 
 

at the ears. He defines acute as those first recognizable clinical signs that can be 
detected by an owner within 1-2 days to recognize that their dog is having a problem 
with the ears.  
 
Rosario Cerundolo (Italy) asked if an ear cytology is performed in an apparently 
healthy dog and shows rod shaped bacteria (i.e., Pseudomonas or E. coli), how long it 
does it take (i.e., hours, days, weeks) for inflammatory cells to appear?  
 
Craig Griffin replied that this has not been studied. He expressed that he does not wait 
for the presence of inflammatory cells to initiate therapy and that he diagnoses an 
infection in the presence of nuclear streaming, likely from ruptured neutrophils. 
 
Rosario Cerundolo asked whether Dr. Griffin would start treatment with antibiotics or 
antiseptics in this case. 
 
Craig Griffin replied that he would usually start with an antiseptic because the problem 
could be dysbiosis. He described seeing Bulldogs with extremely proliferative ear canals 
that are near end stage otitis with no inflammatory cells on cytology, despite the 
presence of large numbers of rods and cocci. He conjectured that neutrophils would 
likely be present in an ear canal biopsy but are not found in the thick white exudate 
typically present in these ear canals. He would most likely treat those cases with 
antiseptics but would also consider systemic antibiotics and systemic steroids to 
manage the proliferative changes.  
 
Andrew Bodenstein (USA) added that in chronic ear disease there can be proliferative 
ear canal changes without active inflammation. He sees scar tissue formation, 
especially in extremely chronic otitis patients where stenotic ear canals never 
completely normalize even though there is full resolution of the inflammation. There can 
be proliferative ear canal changes without presence of an active “-itis" or infection. 
 
Craig Griffin agreed that chronic ear canal changes can be present without active 
inflammation.  
 
Ralf Mueller (Germany) commented that neutrophils may be absent on ear cytology 
because of where the inflammation is located within the ear canal. During ear flushing 
often the most severe debris and inflammation of the canal is observed deep in the ear 
canal around the hair near the tympanic membrane. This portion of the ear canal is not 
sampled with normal ear canal swabbing with a cotton-tipped applicator.  
 
Craig Griffin agreed that the location of inflammation in the ear canal could be a reason 
for the absence of neutrophils on cytology in some cases of active ear infection. He co-
authored a study comparing ear swabbing and using a tube to sample the deeper 
portions of the ear canal. There were statically more neutrophils present in the samples 
collected using the rubber tube.4 
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James Noxon thanked everyone for their participation and asked for additional input 
and opinions to be sent to noxon@iastate.edu and stated that all feedback would be 
taken into consideration by the otitis consensus group. 
 
Topical glucocorticoids for otitis externa (C. Lorente) 
 
Carmen Lorente Otitis externa (OE) is an inflammatory process affecting the external 
ear canal with or without the pinna. The origin of inflammation lies in primary causes 
and predisposing factors. Inflammation alters the microenvironment of the external 
canal, leading to dysbiosis and proliferation of microbes (bacteria and yeasts). If the 
inflammation is not controlled, changes occur in the external ear canal wall 
(perpetuating factors) that favor chronicity and make resolution of the process more 
difficult. The use of topical glucocorticoids to control inflammation is essential in OE, 
whether acute or chronic. Systemic use of glucocorticoids may be indicated to reduce 
proliferative changes, reduce edema prior to deep otic cleansing, and in support of 
management of the underling allergic causes. In acute OE, corticosteroids control 
inflammation, preventing dysbiosis and proliferation of bacteria and Malassezia 
(secondary causes), as well as the development of predisposing factors associated with 
chronicity. In chronic otitis, corticosteroids additionally help to reduce the structural 
changes caused by chronic inflammation (perpetuating factors). Primary causes and 
predisposing factors responsible for the initial inflammation should always be identified 
and treated. Proactive anti-inflammatory treatment with glucocorticoids may be crucial in 
controlling recurrences in case of allergic diseases, one of the most common primary 
causes of OE. The paradigm of otitis management has changed. Identification of all the 
factors involved (“PSPP” protocol) and the control of inflammation are critical for the 
correct management and cure of the OE. The advent of glucocorticoid-only otic 
solutions opens up a new treatment perspective, facilitating the management of 
inflammation and avoiding the indiscriminate use of antibiotics and antifungal drugs.  
 
James Noxon thanked Dr. Lorente for the presentation and asked everyone to share 
their own experience with glucocorticoids and otitis. He commented that in the United 
States veterinary practitioners are limited in their options to treat otitis compared to 
other areas in the world.  
 
Galia Sheinberg (Mexico) commented that in Mexico practitioners have had access to 
hydrocortisone aceponate (Cortavance; Virbac) for years and have been using it for 
maintenance. This works well to maintain ear disease once the patient’s allergies are 
otherwise well controlled. A common protocol is to start with weekly treatments and 
attempt to decrease application to every other week. This works well to prevent patients 
from developing relapsing ear infections. Many owners eventually stop application of the 
topical ear medication because they believe the issue has resolved. She expressed the 
importance of primary care veterinarians educating clients from the first otitis episode 
that this disease is chronic and progressive. It is critically important that owners are 
educated early in the course of disease about how severe chronic end stage otitis can 
become, so that they are motivated to initiate early interventional treatment to prevent 
disease progression to this stage. Steroid-only ear products are very helpful and 
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important in decreasing overall topical antibiotic and antifungal use in veterinary 
medicine especially with rising concerns for antifungal and antibiotic resistance.  
 
Ralf Mueller commented that most of his patients, which may represent a selective bias 
because their disease is very chronic, require twice weekly maintenance and cannot be 
kept controlled with once weekly therapy. He added that while hydrocortisone 
aceponate is very useful it can cause extreme pain if applied to an ear canal with 
erosions or ulcers. A thorough otoscopic examination should be done before application 
of hydrocortisone aceponate to ensure that these are not present. 
 
James Noxon asked if anyone knew whether it was the formulation or excipient of the 
product that caused discomfort when applied to an ear with erosions or ulcerations.  
 
Ralf Mueller replied that while he was not certain, he believed it was the base of the 
product causing discomfort in these cases.   
 
Carmen Lorente commented that it could be due to the alcohol in the product and 
reported that the reaction to a hydrocortisone aceponate combination product with an 
antifungal and antibiotic is not as severe.  
 
Giovanni Ghibaudo (Italy) shared some of his experiences with hydrocortisone 
aceponate products. He commented that there may be mild ulceration present in the ear 
canal that cannot be visualized on otoscopy that causes a problem of patient pain and 
discomfort during application. He noted that the spray formulation contains a strong 
alcohol that causes a discomfort reaction with topical application, so he has used the 
ear medication off-label for the skin. He instructs owners to apply it with a needless 
syringe which reduces patient discomfort. He also commented that in Italy there is 
another glucocorticoid-only product labeled for use in ears which is triamcinolone and 
that it has a very liquid consistency. In some cases with chronic stenotic ears there may 
be other glucocorticoids with higher glucocorticoid potency that may be better choices 
and can be more effective at reducing edema and fibrosis in chronic otitis.  
 
Carmen Lorente commented that patient-specific factors should always be considered 
to determine which glucocorticoid should be used for each individual patient. From her 
experience the hydrocortisone aceponate is safe for long term use. Triamcinolone may 
not be the best option for long term use. Increasing numbers of glucocorticoid-only ear 
products are becoming available, necessitating more patient-specific choices. She also 
commented that in many otitis cases it is not possible to explore the ear canal and 
visualize the tympanic membrane. She asked if anyone has had the same experience. 
She stated that she often treats otitis with products off-label because all products are 
off-label if the tympanic membrane is not visualized to be intact. In most otitis cases, 
she is unable to visualize the tympanic membrane.  
 
Ao Lin Boo (Malaysia) asked if the definition of a chronic ear problem includes dogs 
with occasional increased ear scratching or head shaking with absence of infection or 
inflammation on ear cytology.  
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Carmen Lorente stated that infections do not always have to be found on ear cytology 
to diagnose otitis. Ear infection is only a secondary problem. Ear canal inflammation is 
the primary problem that needs to be treated and the primary disease causing the 
inflammation must be addressed. If there is an allergic dog with head shaking and ear 
scratching that has no ear infection, no ear exudate, no bacterial overgrowth and very 
mild erythema on otoscopic examination then a topical glucocorticoid treatment or 
systemic allergy treatment would be indicated. In this scenario, allergy would be the 
primary cause for otitis and clinical signs based on the patient’s history. Systemic 
allergy treatment may be able to resolve allergic otitis without topical glucocorticoids. If 
bacteria or yeast are not found on cytology, she advises against using antimicrobials or 
antifungal ear products. Otoscopic examinations are very important and should always 
be done on patients that have clinical signs of head shaking and ear scratching. Very 
mild erythema may be the only finding on otoscopic examination and ear cytology may 
not show infection or inflammation. Allergic patients with clinical signs of otitis may only 
have mild ear canal erythema. They do not need to have ear canal exudate to require 
treatment.  
 
Ao Lin Boo asked about dogs with chronic ear problems that do not have otitis on 
otoscopic examination or ear cytology, and whether clinical signs of head shaking and 
ear scratching without otitis or ear infection are only caused by allergy.  
 
Carmen Lorente commented that allergy is not the only cause of ear canal 
inflammation. There are many veterinary patients that have allergy with allergic otitis. 
Otitis is inflammation of the ear canal. Erythema is a sign of inflammation. Infection is 
not required to make the diagnosis of otitis.  
 
Ao Lin Boo asked about a scenario in which a dog exhibits head shaking or ear 
scratching with no gross inflammation on otoscopic examination, and when the patient 
is already on systemic allergy treatment such as Atopica. She inquired whether topical 
otic therapy, such as an ear cleaner or topical glucocorticoid, need to be started in such 
cases in an otherwise well managed atopic patient.  
 
Carmen Lorente responded that this depends on the phenotype of the allergic animal. 
If the patient is well controlled with their atopy but they develop erythema or aural 
discomfort those patients can be treated with topical glucocorticoid therapy. The 
frequency of treatment should depend on the clinical signs. Maintenance therapy is 
often done once or twice a week and not daily.   
 
James Noxon commented that hydrocortisone aceponate is not available in the United 
States as a glucocorticoid-only skin or ear product. Practitioners in this country use 
other topical strategies to manage cases with allergic otitis.   
 

Quality of life and otitis (C. Noli) 
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Chiara Noli (Italy) In healthcare, quality of life (QoL) is often evaluated in terms of how 
wellbeing is negatively affected by a disease. Questionnaires have been developed and 
validated for QoL assessment in dogs with dermatological conditions. It has become 
clear that skin diseases, including otitis, have a great negative impact on the QoL of 
pets and their owners, and that treatment can improve it. However, the therapeutical 
interventions necessary to keep the pet's dermatological conditions under control can 
have a negative impact on both the owner's and the dog's QoL. Otitis externa as well as 
its treatment have a negative impact on QoL due to the disturbance to the dog and the 
caregiver burden of the owner. One study compared the improvement of QoL of dogs 
with OE (and their owners) treated either twice with a depot topical preparation of 
terbinafine-florfenicol-betamethasone acetate administered by the veterinarian or with a 
protocol based on bi-weekly ear washings and daily drops administered by the owner.5 
While cytological and clinical parameters improved equally for the two groups, there 
was a significantly higher improvement of dog's and owner's QoL in the group treated 
with the depot preparation compared to the dogs treated with the daily intervention. 
Veterinarians always need to keep in mind, when a therapeutical protocol is prescribed, 
they are not treating a disease but an animal living in a family, and that the aim is not 
only to improve the clinical signs but also the QoL of the pet and its pet-parents. 
 
James Noxon explained that he asked Dr. Noli to speak on QoL because it is a very 
important topic that is considered by veterinarians either consciously or subconsciously. 
He asked about the difference of QoL of the dog versus the QoL of pet owner. Quality of 
life of the dog can be greatly impacted by what is in the formulation of an ear 
medication. Specific ingredients that affect efficacy of the product could make a clear 
difference on the QoL of the dog. He asked if the QoL for the owner may reflect the 
mode of application of the product, such as long acting (residual) products compared to 
medications requiring daily administration.  
 
Chiara Noli agreed that ear medication products can affect both the pet and pet 
owner’s QoL. The issue regarding owner QoL is not just regarding the frequency of 
application. There are many other factors to consider such as the delivery system, the 
shape of the nozzle, and the ease or difficulty in administering a product. There are 
product characteristics that veterinarians might not consider but that are very important 
to the owner, such as the smell and texture of a product.  
 
James Noxon expressed that he wished this type of research had been conducted 
years ago with some of the flea preventative products that were previously available. 
Some products were very effective, but their odor was very disagreeable. Factors such 
the product odor can be very important in enhancing compliance.  
 
Ear swab cytology compared to bacterial culture (E. Layne) 
 
Elizabeth Layne (USA) Comparison of just over 1000 ear swab cytology and culture 
results showed the best agreement between the two was for rod-shaped bacteria, with 
82% of samples agreeing. This proportion agreeing was lower for cocci (66%) and yeast 
(59%). There are a variety of potential explanations for the discrepancy including 
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sample type, individual laboratory operating procedure, treatment effects, and presence 
of biofilm. These results bring up broader questions such as when is culture of the 
external ear canal indicated, and what actions should be taken based on those results. 
In an informal poll of about 10 ACVD and ECVD diplomate colleagues, the following 
indications for culturing the external ear canal were given: in treatment failures, when 
rod-shaped bacteria are found on cytology (to rule in or out Pseudomonas aeruginosa), 
when >50% of the canal is ulcerated, when proliferative changes prevent adequate 
contact by topical therapies, and every time video otoscopy/otic irrigation is performed. 
In reply to the question, “what are we doing with those results?”, the following 
responses were given: to select specific topical antimicrobial therapy, to select specific 
systemic antimicrobial therapy, or a combination of the two. The value of aerobic 
bacterial culture of the external ear canal is not clear. Value is seen with aerobic 
cultures of the external ear canal if the promote and guide targeted topical therapy, but 
their value may be questioned if they promote more systemic antibiotic administration. 
Participants discussed regulatory requirements that vary between countries, client 
education challenges, and the lack of truly new and unique pharmaceutical products. 
 
Andrew Bodenstein commented that the majority of otitis treatment failure in general 
practice is due to owner compliance. He stated that there is a large difference between 
the patient population that general practitioners are seeing compared to specialists who 
are seeing the refractory otitis cases. Most of his cases in general practice do not fail 
treatment if the owners are applying sufficient medication. He reported he has never 
performed culture for otitis and does not see the reason to start because he never sees 
treatment failure. He is primarily using gentamicin-based topical ear products. He finds it 
helpful to emphasize to clients to use a large volume of topical ear medication. 
Additionally, he feels that excessive purulent aural discharge can be an obstacle and 
prevent medication from successfully being administered topically. Treatment failure in 
otitis is often because the medication is not being distributed to its target, which can be 
due to insufficient volume or duration of treatment, the presence of an ear mass, or the 
presence of excessive purulent debris in the ear canal.  
 
Ralf Mueller commented that in Europe there is a legal requirement that veterinarians 
must perform an ear culture before using certain antibiotics. He has discussed with his 
government that ear cultures cannot be interpreted because the culture and 
susceptibility results reflect concentrations that are far superseded by what is applied 
topically in the ear. A government official indicated that if a specific sentence is written 
in the medical record that a culture was not performed because it is not useful for the 
circumstance in that particular patient, they are allowed to not perform an ear culture.  
 
Elizabeth Layne asked for clarification if these European requirements for ear culture 
includes topical antibiotics.  
 
Ralf Mueller verified in Europe ear cultures are required to use certain topical 
antibiotics.  
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Craig Griffin reported that he recommends culture when he believes that he cannot get 
the topical antibacterials to the organism because the infection is in the middle ear or in 
the bone in the middle ear. He cultures ears if he is unsure whether he can treat the 
infection topically.  
 
Emmanuel Bensignor (France) reported that in France they also experience a problem 
regarding regulation and antibiotic use. France requires a culture to be performed to 
prescribe fluoroquinolones and the penalty for not doing so is a 3-year jail sentence. 
Another problem is that otic products in Europe are only labeled for one to two weeks of 
use. Treatment duration is problematic because most of their products have short (1 
week) label durations compared to the United States where there is no such limitation. 
Often patients present with bacterial otitis and receive treatment that is labeled for 1 
week only to be re-examined 3 or 4 weeks later and treated with a different product 
labeled for 1 week. There is concern that this practice perpetuates antibiotic resistance. 
 
Andrew Bodenstein stated that most general practitioners in the United States are 
treating cases of bacterial otitis for 10-14 days.  
 
Rosario Cerundolo commented that he has observed veterinarians in general practice 
conducting a skin or ear workup during which they collect and submit several diagnostic 
samples to a commercial laboratory without understanding which will be the most 
useful. He also stated that in the United Kingdom, there are also limitations to what 
antibiotics can be used unless an ear culture is performed. He reported seeing 
numerous cases where otitis is treated with a systemic fluoroquinolone and feels 
cultures are being performed so that practitioners can use certain antibiotics. He 
suggested that it would be interesting to evaluate the number of ear cultures submitted 
by general practitioners compared to specialists.  
 
Elizabeth Layne said that one very frustrating problem is that general practitioners in 
urgent care or emergency medicine are seeing the majority of acute ear infections. She 
has a colleague who reports seeing one case of acute otitis externa every 1.5 hours 
during her emergency shift. Urgent care and emergency veterinarians are often taught 
that if the tympanic membrane is not visualized then topical otic medications cannot be 
used. As a result, these practitioners often prescribe systemic antibiotics. Dr. Layne 
sees patients that have been treated for acute otitis with multiple injections of cefovecin 
(Convenia; Zoetis) or a week or two of amoxicillin-clavulanate (Clavamox; Zoetis), which 
does not resolve the infection. The patient remains painful, and its owners have already 
invested considerably for treatment. Dr. Layne tries to educate emergency veterinarians 
that topical otic treatment can be used for acute otitis externa even if the tympanic 
membrane is not visualized, because very few of the tympanic membranes are found to 
be damaged. She feels that emergency veterinarians have been frightened into using 
excessive systemic antibiotics for otitis externa.  
 
Carol Gifford (USA) expressed that she is a general veterinary practitioner and will only 
perform an ear culture if there is treatment failure. She inquired how often specialists 
see a referral case where the reason for treatment failure was the use of the wrong 
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antibiotic because an ear culture was not performed. She suggested treatment failure is 
not an antibiotic problem but rather a problem with excessive inflammation.  
 
Ralf Mueller described his study that evaluated 18 cases of otitis that were multi-
resistant on culture in which he compared the concentrations of gentamicin, 
enrofloxacin, marbofloxacin, silver sulfadiazine that were achieved with topical ear 
medications with MICs in the lab. None of the bacteria were close to being resistant to 
the concentrations of medications that can be applied topically to an ear. So even when 
owners of dogs with otitis are contacted to report ear cultures that show resistance to 
the antimicrobials used, they often report that the infection is resolving. It is rare in his 
experience to find bacteria resistant in the ear to antimicrobial concentrations that are 
used with topical antibiotics. 
 
Deidre Galbo (USA) stated she sees both veterinary patients for general practice and 
referral dermatology cases. She reported that leave-in otic products have been 
excellent for quality of life but have a major downside. The owner of a pet that has 
received long-acting leave-in otic products often requests leave-in products for all 
subsequent episodes of otitis. She often sees patients that have had unnecessary 
antibiotic or antifungal topical exposure because the client wants the convenience of a 
long-acting otic treatment, which currently contains an antibiotic, an antifungal drug, and 
a glucocorticoid. It would be useful to have a long-acting, topical glucocorticoid-only otic 
product. She also commented that she has been in practice for 25 years and there used 
to be a time when all allergies were treated with antibiotics and glucocorticoids. There 
now seems to be a shift in general practice away from using systemic glucocorticoids 
for otitis. She has seen multiple referral cases from surgeons to medically manage otitis 
cases prior to performing a total ear canal ablation. She feels that there is a reluctance 
of practitioners to use glucocorticoids even in patients that would benefit from their use. 
She commented that general practitioners are not focusing on the environment of the 
ear canal and are focusing too much on which bacteria are present.  
 
James Noxon commented that he tries to teach veterinary students when to use 
glucocorticoids and how to use them correctly.   
 
Giovanni Ghibaudo commented on the use of fluoroquinolones. In Italy, there are strict 
regulations that dictate which antibiotic can be used in which way for each disease. 
There are guidelines stating that systemic antibiotics generally should not be used for 
otitis externa despite their approval for treating other diseases. In Italy, regulations allow 
neurologists to start treatment for meningitis with glucocorticoids and fluoroquinolones 
for several weeks without a culture (which is difficult to collect). It is difficult to follow 
these rules regarding fluoroquinolones because the regulations often do not make 
sense.  
 
Elizabeth Layne commented that the opposite is true in the United States. There is 
very little regulation regarding antibiotic use, apart from their use in livestock. 
 



53 
 

Craig Griffin stated that he still considers infection to be secondary or tertiary. The 
referral cases he sees often have multiple recurrent ear infections. He tries to practice 
by educating clients so well that their pet never develops another infection. Most allergic 
ears can be maintained without infection. There is too much waxy build up, too much 
dysbiosis, or too much of something that happens even before the infection develops. 
Sometimes over-cleaning can be a trigger for infection. Fundamentally, Dr. Griffin 
believes that veterinarians need to get the owners to manage their pets and recognize 
early clinical signs, so their pet does not develop recurring infections. He agreed with 
Dr. Lorente that infections cause the proliferative changes in the canal that become the 
most important perpetuating factors in ear disease.  
 
Carmen Lorente added that some owners treat their pets on their own. For example, 
they may notice mild erythema on the ear pinnae and interpret it as otitis. Some general 
practitioners have a similar approach and neglect performing otoscopic examinations or 
ear cytology. Dr. Lorente feels these procedures should be performed on every case of 
otitis.  
 
James Noxon stated that individual antibiotics do not work for everything. Antibiotics 
have targets and if the organism causing the infection does not have the correct target 
for the selected antibiotic, it does not matter how much (i.e., concentration) of that 
antibiotic is used. He stated that higher concentrations of antibiotics are clearly 
beneficial in selected circumstances. For years he has advocated the use of larger 
volumes for topical otic treatments. In the United States, pharmaceutical companies 
have to show certain improvement in clinical parameters such as inflammation, 
erythema, and lichenification in order to get FDA approval for new otic products. The 
one ingredient found in most combination otic medications that improves these 
parameters is a glucocorticoid. He stated that he looks forward to having access to 
commercial otic medications containing only a glucocorticoid.  
 
Dr. Noxon thanked the presenters and all attendees for the lively discussion. 
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Antiparasitic treatment and stewardship 

T. Nuttall (Chairperson), M. L. McHale (Secretary) 

Royal (Dick) School of Veterinary Studies, University of Edinburgh, UK 

 

Tim Nuttall (UK) introduced the workshop by discussing available ectoparasiticide 

medications and discussing the concept of their sustainable use. He discussed the 

overuse of antiparasitic medication as comparable to the early discussions regarding 

misuse of antibiotics, making the comparison between blanket treatment of pets with 

ectoparasiticides to the pulse dosing of antibiotics to prevent infection in atopic dogs, 

which is now widely considered irresponsible use. 

Discussions surrounding antiparasitic resistance and sustainability should always 

include a balanced approach to clinical decision making, understanding the necessities 

of use and the negative implications of the use of endo- and ectoparasitic drugs. 

Ectoparasiticides should always be considered as a pesticide when prescribed and so a 

risk-benefit analysis should be performed on an individual, case-by-case basis. 

The ectoparasites common in an area should be a consideration in prescribing practices 

and this may change due to the expansion of endemic areas and seasonality, due to 

climate change. 

The implications of parasitic disease are not to be underestimated. These can include 

morbidity/mortality of the affected animals, production losses, zoonosis of a parasite or 

vector-borne disease, and effects on the human-animal bond. 

The available products are now more easily accessed, more efficacious, often broad-

spectrum (especially with combined ecto- and endoparasiticides) and generally easier 

to use. However, this requires us to reflect on the rationale for prescribing these 

medications more thoroughly to avoid their overuse and misuse. 

Considerations when prescribing antiparasitic medications include: 

1. Which animals in the household need treatment? 
2. Contacts within the household e.g., immunosuppressed people and/or children, 

animals at a higher risk of vector borne disease and/or the potential for adverse 
effects.  

3. Potential for contagion. 
4. Indoor or outdoor lifestyle of the pet. 
5. The type of parasite and its reservoir. 
6. The need for repellent action. 
7. Risk of parasites, disease and/or treatments to in-contact animals. 
8. Waterproofness of the product. 
9. Client needs, e.g., their ability to orally medicate or apply spot-on treatments. 

As with antimicrobials, a broad-spectrum ‘just in case’ attitude should be avoided. 
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He concluded by quoting E.O. Wilson, stating that while we don’t know the impact of 

ectoparasite use on biodiversity, by the time we do it may be too late. We have one 

world and one experiment.  

Sue Paterson (UK) agreed with the above points and placed emphasis on the need for 

sustainability. In the UK, there have been some publications from wildlife and 

environmental bodies that recommend ectoparasiticides that are environmentally 

friendly, although there must also be an emphasis on efficacy. Also, there may not be a 

firm evidence base for the environmental safety status of all the ectoparasiticides that 

we currently use, and studies need to be performed to assess this before making firm 

recommendations. 

Jane Sykes (USA) echoed these sentiments, especially regarding the delay in 

discussing antiparasitic resistance, which is sadly lagging behind the discussions 

relating to antimicrobial resistance. She reflected on early discussions surrounding 

antibiotic resistance and antimicrobial stewardship, which caused controversy at the 

time but have moved quickly in recent years. Guidelines published on responsible use 

of antibiotics, including doses and duration of treatment, were a big part of the move 

towards responsible use. However, these are lacking for ectoparasite use. She 

expressed that the purpose of these discussions was and will be for the benefit of 

animal health. 

Petros Petrou (UK) expressed that pharmaceutical companies need to be involved in 

discussions surrounding antiparasitic stewardships. He also asked if there has been 

published evidence of resistance to commonly used ectoparasiticides, especially 

isoxazolines. 

Jane Sykes commented that there is evidence of resistance to some ectoparasiticides, 

but not yet clinical evidence of isoxazoline resistance despite some molecular evidence 

for the possibility of resistance occurring. She expressed the need to consider 

endoparasiticides also, especially when using the combination products that are now 

common in practice. There is documented evidence of resistance to macrocyclic 

lactones, which are commonly used in combination with ectoparasiticides. However, the 

current evidence on resistance is likely to be the tip of the iceberg. 

Juan David Carbonell (Spain) commented on possible reasons for perceived 

resistance, such as storage issues and incorrect dosing/application/administration. He 

also agreed with the need to consider reducing the use of combination products. In 

equine practice, there are no national or international guidelines relating to the use of 

endo- and ectoparasiticides, despite the well-known resistance to some 

endoparasiticides in equid species. 

Norma White-Weithers (USA) commented that Dengue Fever is now present in the 

USA and asked if this is something we need to consider in cats and dogs. 
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Jane Sykes commented that Dengue Fever is not a significant pathogen of dogs and 

cats, however these species can be an important sentinel for vector borne diseases 

expanding over geographical areas with climate change.   

Sue Paterson commented on ‘just in case’ use of antiparasitic medication, which is still 

an issue. In horses, there is a move in the UK to perform faecal egg counts to avoid the 

overuse of endoparasiticide medications. Targeted treatment is vital, especially with 

evidence to show that avermectins have a significant effect on dung beetle species 

(which are vitally important in processing faeces). Veterinary practices in the UK also 

commonly promote pet health plans which include monthly ecto- and endoparasiticide 

prescriptions, which are contributing to overuse and misuse of these medications. In 

some parts of the world, it may be necessary to treat on a regular basis, however this 

should not be the case worldwide and use should be risk-based. 

Tim Nuttall agreed that blanket treatment should not be used, even if this was taught to 

many vets as part of the investigation of pruritic animals. Ectoparasiticides should only 

be used in these cases when there is evidence of parasitism or strong suspicion based 

upon history and clinical signs – for example, a young French Bulldog with aural and 

pedal pruritus is more likely to have atopic dermatitis than a flea infestation. 

Greg Boyer (USA) discussed the risk to human health when using tick repellents, 

especially in hot spots of tick-borne disease such as Missouri, USA. He also raised the 

issue of imidacloprid and fipronil being available in over the counter products in 

hardware stores in the United States, which are likely to be widely used and 

unregulated. This led to a question regarding how large an impact the veterinary 

profession can have on the issue of ectoparasiticide overuse. 

Jane Sykes agreed that antiparasitic resistance should be considered a ‘One Health’ 

issue, as any use of these medications will select for resistance. For example, 

resistance is starting to appear in Dipylidium caninum and hookworm species, which are 

zoonotic pathogens. She commented that there needs to be a balance between 

preventing vector borne disease transmission and preventing resistance caused by the 

overuse of parasiticides. She also commented that pets may represent a large 

proportion of the use of antiparasitic medications, as one in two households worldwide 

own a dog or a cat. In the USA, this figure rises to two thirds of households. 

Pierre Mineau (Canada) noted that agricultural use of pesticides represents a 

significant proportion of their use, however in countries that have regulated their use 

there are still significant levels of the active ingredients in civil treatment plants and 

water courses from domestic use. This is suspected to be due to using antiparasitic 

medications in pets. 

Fannie Nantais-Desrochers (Canada) asked if there was documented antiparasitic 

resistance in Canada. 
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Jane Sykes commented that there is widespread documentation of resistance to anti-

parasitic medications, although this tends to be in areas of higher parasite burden, 

drawing particular attention to Ancylostoma resistance in Greyhounds in the United 

States. She also commented on the lack of studies investigating resistance in tick 

species such as Ixodes. 

Juan David Carbonell expressed concern regarding the risk of expansion of the 

distribution of parasites, as well as possible resistance with the globalisation of the 

world, and increasing movement of animals. 

Petros Petrou commented that in 2023 the Royal College of Veterinary Surgeons 

(RCVS) had implemented new rules to reduce overuse of antiparasitic medications in 

the UK, and asked if any other countries had introduced legislation. 

Sue Paterson explained the changes to RCVS prescribing guidance in further detail 

and commented that fipronil and imidacloprid are also available over the counter in the 

United Kingdom. Fipronil and imidacloprid use is no longer permitted in agriculture and 

yet they are still found in significant levels in British waterways. She expressed hope 

that the Veterinary Medicines Directorate (VMD) would make these medications 

prescription-only to reduce their inappropriate use. 

Tim Nuttall reiterated that based on EU data the veterinary sector is a significant factor 

in pollution of waterways with antiparasitic medications. There are now more 

households with pets than households with children. The antiparasitic medications used 

in veterinary medicine are excreted in active forms and can persist in the environment 

for a long time. These medications are not species-specific which should be considered 

when prescribing, as many non-target invertebrate species will be affected by them. 

These may be critical in food-webs, important in pollination, and/or endangered.  

Jane Sykes added to the emphasis on environmental persistence and asked for 

comments on the metabolism of s-methoprene. 

Tim Nuttall commented that s-methoprene may be rapidly degraded by UV light, 

however this may not occur if excreted into soil, which may still pose a concern. 

Jane Sykes added that most publications dismiss any concern for s-methoprene 

ecotoxicity. 

Pierre Mineau commented that it is important to consider that s-methoprene can persist 

in water and soil. Neonicotinoids such as imidacloprid should also be degraded in UV 

light, however in waters that are not clear this may not occur. 

Wendy Brooks (USA) commented that clients in Southern California are advised to use 

ectoparasiticide prevention monthly and asked what constitutes irresponsible use of 

these products and what should be done. 

Sue Paterson commented that the answer depends on geographical area and also the 

lifestyle of the pet. An example of irresponsible use would be to use an 
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imidacloprid/permethrin impregnated collar for a dog that swims. Responsible use would 

involve educating the client on what is safe to use, dependent on parasite risk, climate 

and lifestyle. 

Pierre Mineau added that labelling and datasheets may be a contributing factor to 

irresponsible use, as in North America there is no advisory statement to avoid swimming 

with ectoparasiticide/repellent collars or following spot-on applications. 

Kate Griffiths (UK) commented that corporate practice and client expectations may be 

factors in overuse of ectoparasiticide medications. A lack of guidance is also a factor for 

veterinary surgeons in the UK. She proposed a simplified guide to help veterinarians in 

practice using a colour coded guide (as with antimicrobials) to ease the decision-making 

process. 

Petros Petrou highlighted a recent publication relating to decision making in 

antiparasitic prevention/treatment by the British Small Animal Veterinary Association 

(BSAVA). He also raised the possibility of pet owners turning to online and over the 

counter parasite prophylaxis, due to the stricter rules on prescribing antiparasitic 

medication in the UK. 

Jane Sykes commented on guidelines being available in most countries outside of 

North America, highlighting the need for guidelines worldwide. 

Greg Boyer raised concerns regarding long acting antiparasitic medications, which may 

select for resistance with doses tapering off to low levels prior to the next application. 

Laurie Stewart (USA) agreed with the need to change the way we practice and try to 

reduce our use as much as possible without compromising welfare. 

Marcelo Eugenio Jofre Perez (Chile) commented that prescribing practices may vary 

widely within the same country, especially countries such as Chile where the climate in 

the north and south are very different. He also added that antiparasitic medications are 

used to increase income for veterinary practices and this mindset needs to change. 

Tim Nuttall reiterated that the aim was to reduce and refine our use of antiparasitic 

medication, rather than aim for ‘net zero’, maintaining welfare and reducing the risk of 

zoonotic disease. 

Wendy Brooks highlighted that some of these products are categorised as drugs, and 

some as insecticides, meaning regulation (in the US) through the Food and Drug 

Administration (FDA) or Environmental Protection Agency (EPA) respectively. She also 

commented further on the scarcity of narrow spectrum products packaged alone, as 

most available antiparasitic medications contain multiple active ingredients. 

Fannie Nantais-Desrochers commented that more individualised antiparasitic 

medication may cause increased cost to clients, which in turn, may cause distrust or 

resentment towards veterinary professionals. Guidelines may be helpful to streamline 

this process and reduce the cost. 
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Pierre Mineau commented on a link between low level exposure to second generation 

rodenticides and propensity to developing sarcoptic mange, which has been 

documented in wild canids. 

Manolis Saridomichelakis (Greece) commented on the recent guidelines published by 

Dr. Chiara Noli on leishmaniosis. He also commented on an outbreak of leishmaniasis 

in people, in Madrid, following displacement of hares infected by Leishmania infantum, 

possibly exacerbated by the use of repellent collars in dogs. Reducing the vector 

burden is necessary to reduce the risk of outbreaks in humans and other species, such 

as cats. 

Petros Petrou commented on the benefits of broad-spectrum products and 

emphasised the need for critical analysis of each case, to meet the needs of the patient 

and of the client. It would be important to invite pharmaceutical companies to 

discussions about this topic. 

Jane Sykes agreed that it is important to involve industry in conversations regarding the 

topic of resistance in companion animal parasites. All stakeholders need to be involved 

to reach vital solutions, similar to early discussions regarding antimicrobial resistance. 

Markus Rose (Germany) commented that these discussions are already taking place 

within the pharmaceutical industry, although this has been on a voluntary basis. Recent 

changes to the administration of isoxazoline medications in sheep and chickens have 

reduced the risk of ecotoxicity by changing to oral administration instead of dips and 

sprays. 

Juan David Carbonell agreed that a case-by-case analysis would be beneficial to 

reduce irresponsible use.  

Sue Paterson expressed the need for the profession to show leadership in the 

discussion surrounding overuse of antiparasitic medications. Guidelines and positive 

change must occur to make these difficult conversations easier. As a comparison, it is 

now normalised that antibiotics are not used for cats with cystitis and dogs with 

gastrointestinal upsets, which would have been controversial ten years ago. 

Tim Nuttall agreed with these comments and urged for consistent progress, 

understanding that a change of regulations and guidelines may make for more rapid 

progress with antiparasitic resistance than we initially saw with antimicrobial resistance. 

The workshop concluded with broad agreement that better ectoparasiticide stewardship 

is needed. The veterinary profession and pharmaceutical industry should work with 

regulators and other bodies to develop national and international guidelines to minimise 

ecotoxicity and resistance while maintaining animal and human health and welfare. 
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From itch to inflammation 

C. Tamamoto-Mochizuki (Chairperson), M. Pinto (Secretary)  

North Carolina State University, Raleigh, North Carolina, USA 

 

Introduction 

Chie Tamamoto-Mochizuki (USA) opened the workshop by explaining that pruritus 

results from crosstalk between sensory nerve fibers, keratinocytes, and cutaneous 

immune cells, often referred to as the ‘itch-scratch-itch cycle’. The statement: “‘It is the 

brain that itches, not the skin’ highlights the crucial role of the neuroimmune circuit in 

pruritic skin diseases. Chie Tamamoto-Mochizuki discussed how nerves and 

neurotransmitters communicate with the cutaneous environment, leading to the release 

of pruritogenic cytokines from immune cells or keratinocytes, which further fuel skin 

inflammation. Understanding these mechanisms is essential to improving the 

management of chronic pruritic conditions, which should involve targeting neuronal and 

inflammatory pathways. This workshop focuses on clinical experiences in regard to 

treatment approaches for canine and feline pruritic diseases.  

Chie Tamomoto-Mochizuki explained that a rudimentary definition of itching is ‘an 

unpleasant sensation which provokes the desire to scratch.’ As research in the field led 

to significant discoveries, newer definitions have been proposed, reflecting how the 

understanding of itch has evolved over time:  

1. Pruritus is an unpleasant, irritating, disruptive, or aggravating sensation of the skin 
and/or mucous membranes, commonly eliciting an urge to scratch. Pruritus can be 
triggered, worsened, or improved by chemico-physical or psychological factors. 
(World Congress on Itch. Nov. 2023, Miami. USA) 
 

2. Chronic pruritus is defined by persistence of at least six weeks, and may severely 
impact personal, social, or professional quality of life and health. Pruritus (itch) may 
be a symptom of disease. It can persist independently, despite the resolution of the 
original etiology or trigger, and can become a disease in its own right (chronic 
pruritus). (World Congress on Itch. Nov. 2023, Miami. USA) 

 

In humans, scratching is considered the major itch manifestation. In contrast, animals 

show a variety of clinical signs, such as scratching, chewing, biting, head shaking, 

licking, pawing, rubbing, rolling, scooting, and tail chasing. In dogs, this perspective on 

itch behavior may need to be revisited, as shown by Pearson et al. (2023), who 

demonstrated that not all of these itchy behaviors were observed in an IL-31-induced 

itch model in dogs.  

Different itch types (C. Tamamoto-Mochizuki)  

Chie Tamamoto-Mochizuki discussed that, historically, a distinction has been made 

between chronic (lasting more than six weeks) and acute (lasting less than six weeks) 
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itch. In theory, this translates into molecular mechanisms: acute itch is related to 

histamine-dependent pathways, while with chronic itch, histamine-independent 

pathways are prioritized. These pathways are also anatomically distinct, as the nerve 

fibers are separated from the peripheral level and activate different areas of the brain. 

These are essential considerations when conducting clinical and molecular research. 

However, Chie Tamamoto-Mochizuki pointed out that the ‘six weeks rule’, which is 

based on clinical observations, may not accurately reflect molecular mechanisms. For 

instance, IL-31, a typical non-histaminergic cytokine, is able to induce pruritus as quickly 

as one hour after intravenous administration, with the peak effect occurring around 

three hours post-injection in healthy beagle dogs (Pearson et al., 2023).  

Multimodal anti-itch treatment approach (C. Tamamoto-Mochizuki) 

Chie Tamamoto-Mochizuki stated that for different pathologies, the initial trigger may 

vary, implying that different therapeutic targets and different drug classes are required to 

target each pathway. However, once the signal enters the itch-neuronal pathway, drugs 

targeting different levels of the nerve system may be effective regardless of the initial 

triggers. Chie Tamamoto-Mochizuki referred to different checkpoints that can be 

targeted to stop the itch sensation, the itch cycle, and skin inflammation: 

 

1. Common anti-allergic drugs, such as steroids, cyclosporine , and oclacitinib 
(Apoquel®; Zoetis, Parsippany, NJ, USA), act on cutaneous inflammation and 
immune cells.  

2. Cytokines and pruritogens that bind to itch receptors on sensory neurons can be 
blocked by therapeutics such as the anti-IL-31 monoclonal antibody (lokivetmab; 
Cytopoint®; Zoetis, Parsippany, NJ, USA), NK1-R antagonist (maropitant citrate; 
Cerenia®; Zoetis, Parsippany, NJ, USA), and nerve growth factor (NGF) 
antagonists, which inhibit signaling at the peripheral nerve ending level in the 
skin.  

3. Transient receptor potentials (TRPs) are calcium channels that play a role in 
activating neurons in response to pruritogenic stimuli; thus, TRP agonists and 
antagonists, such as topical TRPV1 antagonists (e.g., HMGP) and TRPM8 
agonists (e.g., menthol, cryosim-1), may provide anti-itch effects.  

4. Tricyclic antidepressants (e.g. topiramate, amitriptyline), selective serotonin 
reuptake inhibitors (fluoxetine), and gabapentinoids (gabapentin, pregabalin) 
exert their anti-itch action at the central nervous system level.  

 

Chie Tamamoto-Mochizuki discussed new canine and feline anti-NGF monoclonal 

antibodies, bedinvetmab (Librela®, Zoetis, Parsippany, NJ, USA) and  frunevetmab 

(Solensia®, Zoetis, Parsippany, NJ, USA), labeled for osteoarthritis. NGF is a 

neuropeptide that is involved in the regulation of the growth, maintenance, proliferation, 

and survival of neurons. In mouse models of atopic dermatitis (AD), NGF-targeted 
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therapy has been shown to reduce both itch and skin inflammation. However, the anti-

itch effect of NGF-targeted treatments in companion animals has not been reported.  

Maropitant citrate is an inhibitor of the substance P receptor. One open-label, 

uncontrolled pilot clinical study reported its use in feline patients with feline atopic skin 

syndrome (Maina et al., 2019).  

In mice, IL-31 has been shown to promote the elongation of sensory neurons. 

Therefore, IL-31 blockade with lokivetmab may reduce this nerve elongation and  

potentially reduce skin hypersensitivity. Although more research is still needed, this 

suggested mechanism might explain why some canine allergic patients need several 

injections before a reduction of pruritus is noted. 

Chie Tamamoto-Mochizuki then also addressed TRP channel antagonists. A 

commercially available topical spray containing a TRP vanilloid 1 (TRPV1) antagonist 

(Travaderm; Vetilea, Barcelona, Spain) has been evaluated in an open-label study 

involving 24 dogs with AD in 2023, showing promising results for controlling pruritus 

(Fabregat et al., 2023).  

Conversely, a topical TRP melastatin subfamily 8 (TRPM8) agonist could not 

demonstrate apparent anti-itch effects over the placebo control in a pilot study with 

client-owned atopic dogs with pedal pruritus (Tamamoto-Mochizuki et al., 2018). Despite 

this, the product (Intrinsic; Dong Wha Pharmaceutical, Seoul, South Korea) is 

commercially available in South Korea, and recent studies in humans have shown a 

positive anti-itch effect in certain pruritic skin diseases.  

Discussions with panelists and attendees 

Alberto Martin Cordero (Mexico) inquired about the difference in lokivetmab dosage 

labeling across countries and whether the efficacy varies at different dosages (1 mg/kg 

v.s. 2 mg/kg). In his clinical experience, larger dogs tend to benefit from the lower 

dosages compared to smaller dogs. 

Chie Tamamoto-Mochizuki explained that the variation in dosage labeling is due to 

differing drug regulations in each country. In the USA, the labeled dosage has to be the 

one tested, while the European regulations allow for the selection of an effective dosage 

based on the study data. A dosage of 1 mg/kg should also control pruritus, though it 

might not always sufficiently improve clinical signs. Higher doses might prolong the 

duration of efficacy but might not improve the treatment response.  

Tim Nuttall (United Kingdom) noted that the 1 mg/kg dosage approved in European 

countries was based on pharmacokinetic modeling used for justification for licensing. 

The efficacy tends to drop below 1 mg/kg. Regular lokivetmab administration also tends 

to lose efficacy after several months (after three to four injections), possibly due to 

cutaneous infections or nerve sensitization. In such cases, non-IL-31 pathways may 

become more prominent.  
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Chie Tamamoto-Mochizuki commented that in her study on canine dorsal root ganglia 

stimulated by IL-31, the elongation of neurons has not been observed yet, but 

optimization is still needed (e.g., cell culture conditions, IL-31 concentrations).  

Fannie Nantais-Desrochers (Canada) noted that she informs dog owners, particularly 

those with large dogs, that efficacy may become evident after the 2nd or 3rd injection. In 

her experience, lokivetmab has worked better in small dogs with administration every 2-

3 months. She also reported poor responses to maropitant citrate in cats, especially 

when used as a last resort and not as the first instance, which might explain the 

different outcomes in the previous clinical trial. She later added that, for some cats, only 

gabapentin effectively controlled pruritus. 

Carolyne Hours (Canada) cited a study in which 67% of dogs responded after 1st 

injection, with the response rate increasing to 84% after the  2nd injection (Szczepanik et 

al., 2020). The variability in response to lokivetmab after several injections may be due 

to differences in IL-31 concentrations among dogs, which could require achieving lower 

blood concentrations. Interestingly, larger breeds seemed to respond better in the study, 

although this was not statistically significant (Souza et al., 2018). 

Chie Tamamoto-Mochizuki suggested that targeting the IL-31 cytokine itself might not 

be the best approach, as IL-31 levels should increase drastically during atopic flares, 

making it difficult to reduce to the baseline levels. In human AD, targeting its receptor 

subunits such as IL-31RA, rather than targeting the IL-31 cytokine itself, has proven 

more successful. The lack of efficacy from IL-31 blockade therapy can be also attributed 

to an IL-31-independent pathomechanism in AD. 

Alberto Martin Cordero mentioned that some canine patients show better results when 

treated with a combination of lokivetmab and oclacitinib compared to using each 

therapy alone. He also inquired whether there are any studies addressing both pruritus 

(with lokivetmab) and cutaneous inflammation (with oclacitinib) simultaneously, as well 

as neurological pathways. 

Chie Tamamoto-Mochizuki explained that while lokivetmab effectively reduces 

pruritus, it does not address skin inflammation. Therefore, cutaneous inflammation 

needs to be managed by oclacitinib, cyclosporine , or steroids. Some clinicians also add 

gabapentin alongside other anti-inflammatory medications. Although studies on 

combining these treatments are lacking, a multimodal approach appears logical and 

could lead to better symptom relief. She also noted that lokivetmab has been shown to 

be effective in other conditions. For example, about 40% of dogs with cutaneous T-cell 

lymphoma experience pruritus, and lokivetmab has shown anti-itch effects in these 

patients, even though it does not have an impact on disease progression. Anecdotally, 

lokivetmab has also reduced pruritus in dogs infested with scabies and in Cavalier King 

Charles spaniels (CKCS) with Chiari-like malformation who exhibit ‘phantom scratching.’ 

A study into IL-31 concentrations in the cerebral spinal fluid of CKCS patients failed to 
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show a correlation between IL-31 levels and itching behavior or signs of pain in dogs 

with syringomyelia (Lemke et al., 2023). 

Tim Nuttall noted that in humans, the type of itch can be categorized based on factors 

such as age, time of day, affected area, and pain or itching sensations, which helps 

clinicians to suspect different underlying causes (metabolic, systemic, paraneoplastic, 

infectious, etc.). Therefore, thorough history and discussion of lifestyle are critical. 

However, in dogs, treatment often involves trial and error. Veterinary dermatologists 

rarely encounter cases of ‘acute itch’, as most cases are chronic with less distinct 

features. He uses gabapentin to address the stress associated with chronic conditions, 

a well-recognized complication in both dogs and humans, and to potentially target itch-

related neuronal pathways. He believes that addressing various checkpoints and factors 

is necessary. 

Vanessa Deboutte (Belgium) asked the panelists to comment on using lokivetmab for 

chronic acral lick granuloma.  

Chie Tamamoto-Mochizuki explained that canine acral lick granuloma is a complex 

condition involving various factors such as canine AD, pain, and stress, that need to be 

addressed. There are limited options, but glucocorticoids can be used to reduce and 

normalize skin thickness. Secondary infections, which are usually deep, also need to be 

treated properly. In people, chronic pruritus is now recognized as a disease in itself, 

rather than just a symptom. Chronic canine acral lick granulomas may fit this disease 

entity, regardless of the initial underlying cause. In this context, targeting neurological 

pathways may be recommended in addition to addressing the underlying cause. 

Tim Nuttall referenced a study reporting the proliferation of nerve fibers in canine acral 

lick dermatitis lesions, highlighting the multifactorial aspect of this condition where pain 

and stress may coexist. He shared his experience using treatments such as capsaicin, 

naltrexone, tea tree oil, and CO2 laser procedures to remove sensitized and proliferative 

tissue, which may lead to positive outcomes.  

Matheus  Sathler (USA) commented on a study assessing the use of a cryosim-1 

cream (a TRPM8 agonist) in client-owned atopic dogs, where the performance of the 

vehicle-placebo cream was comparable to that of the tested cream. He asked Chie 

Tamamoto-Mochizuki about the systemic absorption of cryosim-1 and the reason for the 

lack of superior efficacy compared to the placebo cream. 

Chie Tamamoto-Mochizuki responded that she does not believe cryosim-1 would be 

absorbed systemically. She speculated that the similar effect observed with both tested 

and placebo creams might be attributed to the study design, as it was challenging for 

owners to assess pruritus on each foot separately (one foot received the tested cream 

and the other received the placebo). Additionally, the short study duration (seven days) 

may have influenced the results. More importantly, the base of both creams contain 

lipids, which could have restored the skin barrier, thereby potentially improving clinical 

signs. 
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Matheus Sathler inquired about studies on intraepidermal nerve fibers (IENF) in the 

skin of allergic dogs. He mentioned that the latest study on human atopic skin indicated 

a reduction of IENF numbers (Agelopoulos et al., 2023). 

Chie Tamamoto-Mochizuki responded that there is a study in dogs reporting mild IENF 

nerve proliferation in AD skin compared to healthy controls (Laprais et al., 2017), which 

contrasts with the latest human study. She also highlighted the challenges of accurately 

counting the number of nerves in tissue sections. 

Chie Tamamoto-Mochizuki asked the attendees if they had observed pruritic or 

cutaneous adverse events in canine patients following the anti-NGF antibody 

administration. While such reactions have been reported in cats, they have not yet been 

reported in dogs. This difference may suggest a unique role of NGF in cats. 

Carolyne Hours confirmed that cutaneous side effects and pruritus were very rare in 

safety studies.  

Vanessa Deboutte reported two healthy dogs who showed pruritic adverse reactions 

after anti-NGF antibody injection, though the body distribution of pruritus was not 

specified. 

Carolyne Hours noted that while the anti-NGF antibody is currently used in older dogs, 

its anti-itch effects and impact on nerve fiber proliferation in the skin remain unknown. 

She suggested that it might be worthwhile to test it in younger dogs. 

Fannie Nantais-Desrochers reported that gabapentin monotherapy was effective in 

only one of her feline patients. It was helpful when combined with other drugs, 

potentially by reducing anxiety and pain. She also questioned whether gabapentin might 

enhance the effects of other drugs. 

a. Tim Nuttall commented that there were two studies in cats reporting the 
usefulness of gabapentin in reducing doses of cyclosporine (ESVD Congress, 
Sept 2023, Gothenburg, Sweden) and prednisolone. He emphasized the need to 
address allergic syndrome in cats holistically, where stress, pain, neurological, 
and allergic factors are contributing to the symptoms. 
 

Matheus Sathler questioned whether any studies have investigated cortisol levels to 

evaluate the stress component in AD. 

Tim Nuttall could not recall any studies on cortisol levels but noted that the worsening 

of atopic disease is often associated with anxiety, aggression, and fearfulness. 
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Topical therapy in veterinary dermatology 
 
D. Santoro (Chairperson), L. Kher (Secretary) 
University of Florida, Gainesville, Florida, USA       
 
Introduction 
 
Domenico Santoro (USA) began the workshop by introducing the three invited 
speakers, Fernando Bittencourt Luciano, Viviane Filor, and Julia Miller. Then he 
explained that the focus of the workshop was on the use of natural antimicrobial 
products,      bacteriophages as alternative treatments in veterinary medicine, and      
topical therapy in veterinary dermatology. He explained       that the three speakers 
would      present sequentially to introduce the topics, and a      question and answer 
session would follow.       
 
Topical therapy with a twist-beyond antibiotics and glucocorticoids: why natural 
products should be your new ally for controlling atopic skin (F. Bittencourt      
Luciano) 
 
Fernando Bittencourt Luciano (Brazil) expressed his gratitude to Domenico Santoro 
for the opportunity to serve as a speaker for the workshop. He commenced his 
presentation by discussing the advantages of integrating natural products into clinical 
practice, particularly for managing dermatological conditions such as atopic      
dermatitis (AD). Fernando Bittencourt Luciano emphasized that natural products provide 
valuable alternatives to antibiotics and glucocorticoids, and he committed to presenting 
evidence and rationale to support their use. At the outset of the presentation, Fernando 
Bittencourt Luciano shared his disclosure statements. Then he proceeded to highlight 
the complexity of the skin microbiome, illustrating his point with a figure from a 
previously published paper. This diagram showcased the diverse array of 
microorganisms that reside on the skin, with 99.9% of them being beneficial. These 
microorganisms play a vital role in defending against pathogens, educating the immune 
system, and maintaining overall skin health. They contribute to a balanced immune 
response and the production of anti-inflammatory agents, such as interleukin 10.1      
 
Fernando Bittencourt Luciano then discussed the intrinsic and extrinsic factors that 
influence the skin microbiome. Intrinsic factors included gender, breed, and pH levels, 
while extrinsic factors encompassed medications and cosmetics.2 He noted that many 
pet products, particularly those available in Brazil, are of substandard quality and can 
disrupt the skin's lipid barrier, resulting in dryness and a disturbed microbial balance. 
Additionally, excessive bathing and the use of fragrances and synthetic products further 
aggravate these issues. 
 
Fernando Bittencourt Luciano further elaborated on the significant impact that antibiotics 
and antiseptic shampoos can have on the skin microbiome. These interventions can 
drastically reduce microbial diversity, potentially exacerbating skin conditions. He 
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emphasized the critical challenge of determining the best ways to manage these 
alterations and raised concerns about the possibility of inadvertently promoting the 
growth of harmful bacteria while suppressing beneficial ones.3      A comprehensive 
microbiome study involving 172 samples underscored the complexity of bacterial 
communities on the skin4 and pointed out that      overuse of antibiotics has been shown 
to cause permanent and often detrimental alterations to the microbiome.3      Fernando 
Bittencourt Luciano emphasized the importance of understanding the physiology of 
pathogens, such as Staphylococcus aureus, in order to target them selectively without 
harming commensal bacteria. He explained that factors like lower levels of lipids, 
antimicrobial peptides (AMPs), higher pH, lower levels of filaggrins, and increased skin 
dryness could promote the overgrowth and colonization of S. aureus.5      By identifying 
these preferences, it becomes possible to develop strategies that specifically combat 
pathogenic bacteria while preserving the beneficial ones. 
 
He also highlighted that natural products, those derived from microbial, plant, or animal 
sources, have been used by humans for thousands of years. These products are 
commonly employed in the food industry to preserve food safety and offer antimicrobial 
properties. Fernando Bittencourt Luciano noted that, particularly in the current climate, 
where consumers are increasingly resistant to preservatives in their food, natural 
products are favored over antibiotics to extend shelf life. Drawing from his experience in 
the food industry      had helped him identify factors that could kill S. aureus, while 
remaining safe for beneficial bacteria like Lactobacillus. This insight is valuable not only 
in food preservation, but also in developing therapeutic approaches for managing skin 
conditions where maintaining a healthy balance of bacteria is crucial. He mentioned that 
there were some molecules capable of interacting with the skin in beneficial ways, and 
now there were products on the market containing such ingredients. He highlighted 
Linkskin®      (Nextmune, Lelystad, Netherlands), a product that had already been used 
by some in clinical evaluations.6 This product was tested on dogs with moderate Canine 
Atopic Dermatitis Extent and Severity Index (CADESI) scores. He explained that 
Linkskin® contained heat-killed Lactobacillus reuteri and L. rhamnosus along with their 
fermentation products. These bacteria, even when dead, still produced metabolites, 
many of which were antimicrobial. Fernando Bittencourt Luciano noted that, in some 
products, even the dead bacteria could activate receptors in the skin, which in turn 
could train the immune system. Specifically, these components could recruit T      
regulatory cells to the skin. In addition to the probiotics, the product also contained 
extracts and polyphenols, which had antimicrobial and antioxidant properties. Fernando 
Bittencourt Luciano emphasized that it was not just a single ingredient that made the 
product effective, but rather a combination of various elements. He believed in the 
power of combining different components rather than relying on a ‘     silver bullet’      to 
treat the condition. 
 
Fernando Bittencourt Luciano mentioned that in clinical evaluations, the CADESI scores 
of the dogs had decreased, and their itching had improved as well. Additionally, he 
referred to another study that is in clinical trial phase, conducted on mice, where an AD-
like disease was induced, followed by the introduction of S. aureus.7      The bacterial 
population initially reached 1,000,000/cm2, causing redness, but when combined with S. 
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hominis, the S. hominis fought off the S. aureus, reducing its population from 
1,000,000/cm2 to 1,000/cm2. This demonstrated the potential of commensal bacteria in 
reducing pathogenic bacteria. Fernando Bittencourt Luciano found this approach quite 
interesting and predicted that more products like this would emerge soon. While he was 
not aware of a leading probiotic specifically for pet skin, he noted that there were a few 
products already available for humans. 
 
Fernando Bittencourt Luciano acknowledged the benefits of essential oils and 
aromatherapy but recommended using them as adjuncts rather than standalone 
treatments due to potential skin sensitivity issues. He shared that he had worked with 
essential oils since 2006 and found them effective both in vitro and in vivo. However, he 
cautioned that while essential oils work well at low doses in vitro, higher concentrations 
are often needed in vivo—typically around 1% to 5%. At these higher concentrations, 
there is a risk of causing contact dermatitis or other skin sensitivities.8 He advised 
caution when using essential oils, suggesting that concentrations below 0.5% are 
generally safe for the skin. He emphasized that while essential oils can be beneficial, 
they should not be relied upon as the sole treatment option. As an example, he 
mentioned Dermoscent® Laboratories (Castres, France) products, which contain 
essential oils from lavender and manuka, but also include other ingredients to enhance 
their effectiveness and safety.9,10      
 
Finally, he discussed his research, where he and his team developed products using a 
'hurdle technology' approach, combining low pH, hydrating agents, multiple 
antimicrobials, anti-inflammatories, and prebiotics. Clinical studies had shown that this 
method could be as effective as antibiotics in reducing itch      and lesion scores in dogs 
with skin conditions.11      
 
In conclusion, Fernando Bittencourt Luciano emphasized that controlling AD is complex, 
and while antibiotics and glucocorticoids had their place, natural products offered a 
sustainable, effective alternative. He urged his audience to ensure the products they 
used were      backed by science, and to educate pet owners on the long-term benefits 
of these therapies. 
 
Use of bacteriophage therapy for otitis in dogs (V. Filor) 
 
Viviane Filor (Germany) began her presentation by expressing her enthusiasm for 
discussing the topical application of bacteriophages. She engaged the audience by 
asking if anyone had prior experience with bacteriophages and invited those familiar 
with the topic to raise their hands. After acknowledging those with experience, she 
provided a brief introduction for the rest of the audience. 
 
Viviane Filor explained that bacteriophages are viruses that exclusively infect bacteria. 
Structurally, they consist of a capsid that carries the viral DNA, a tube (or tail) that 
injects the DNA into the bacterial cell, and a base plate along with tail fibers that 
facilitate this injection process. To illustrate this, she showed a transmission electron 
microscopy image of a bacteriophage isolated from their lab, noting that it closely 
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resembled the typical model of a bacteriophage, which she found quite interesting, as 
this isn’t always the case in real-life observations. 
 
Viviane Filor continued by explaining the mechanisms of how bacteriophages worked, 
focusing on the two main life cycles: the lytic cycle and the lysogenic cycle. She 
emphasized that the lytic cycle was the one most relevant for treating infections.12 In the 
lytic cycle     , the bacteriophage first attached to a bacterium and then injected its DNA 
into the bacterial cell. Inside the bacterium, the phage DNA began to replicate, while the 
host bacterium's DNA      was hijacked.12 This process led to the production of new 
bacteriophages within the bacterial cell. Eventually, the bacterium's cell wall was lysed 
(broken down), releasing a large number of new bacteriophages that could go on to 
infect more bacteria. Viviane Filor noted that this cycle was quite effective for treating 
infections, as it led to the destruction of bacterial cells.12 

 
However, she also pointed out that not all bacteriophages followed the lytic cycle.12 
Many underwent the lysogenic cycle, where the phage DNA integrated into the bacterial 
genome instead of immediately replicating. This integration can      remain dormant until 
a trigger activates the lytic cycle. Due to this delay and unpredictability, bacteriophages 
in the lysogenic cycle were not suitable for treating infections in animals. 
 
Viviane Filor then moved on to explain how they had isolated bacteriophages. She 
shared that they collected samples from various environments, such as wastewater, 
surfaces around clinics, and even dog feces. They then combined these samples with 
bacteria isolated from patients, including dogs suffering from conditions like 
Pseudomonas-induced otitis externa. Through this process, they identified 
bacteriophages that could lyse the bacteria, following the cycle she had previously 
explained. To further test this, they applied the bacteriophages to Petri dishes with 
bacterial colonies. When the bacteriophages successfully lysed the bacteria, they 
observed clear zones on the dishes, which indicated the presence of lytic 
bacteriophages. Viviane Filor noted that this method allowed them to find effective 
bacteriophages that could potentially be used for therapeutic purposes. 
 
Viviane Filor presented a case study involving Raffi, a Labrador retriever with severe 
Pseudomonas otitis externa that had persisted for over a year despite antibiotic 
treatments. Given the failure of traditional treatments, they were authorized to use 
bacteriophage therapy as a last resort.      
 
They followed a strict protocol: identifying the bacteria, performing an antibiogram, and 
selecting effective bacteriophages. In Raffi's case, they isolated eight different 
bacteriophages, of which five worked effectively. These were used in a bacteriophage 
cocktail, which also demonstrated biofilm destruction capabilities. Treatment began in 
December 2023, and within a month, they saw a significant reduction in bacterial load. 
However, clinical symptoms did not improve as expected, leading them to combine 
bacteriophage therapy with antibiotics. Despite initial success, the bacteria started to 
regrow, and they eventually resorted to surgery. 
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Viviane Filor pointed out the challenges they faced, including the rapid development of 
resistance to bacteriophages and the need for a larger bacteriophage library to 
customize treatment. She emphasized that combining bacteriophage therapy with 
antibiotics showed the most promise in treating cases like Raffi’s. 
 
In conclusion, Viviane Filor advocated for the use of bacteriophage cocktails, the 
creation of a comprehensive bacteriophage library, and the combination of 
bacteriophages with antibiotics to improve treatment outcomes, particularly in complex 
infections like Pseudomonas-induced otitis externa. She handed over the presentation 
to the next speaker, reinforcing the importance of continued research and collaboration 
in this field. 
 
Topical management tips to improve skin successes (J. Miller) 
 
Julia Miller (USA) began by addressing the audience and acknowledging the diverse 
backgrounds of the attendees, noting that while they were discussing dermatology, the 
focus was on topical therapies and client compliance. She emphasized the importance 
of making sure that therapeutic products reach the patient, as this is crucial for their 
effectiveness. 
 
Julia Miller highlighted the role of the epidermal barrier in veterinary dermatology, 
explaining its dual chemical and physical functions. She described how the disrupted 
epidermal barrier in a canine allows microbes to penetrate and exacerbate skin 
conditions. The goal of topical therapy is to replenish this barrier and restore skin 
integrity. Traditionally, allergies have been mainly treated with oral medications and 
steroids, focusing on internal pathology. However, Julia Miller emphasized a shift 
towards addressing both internal and external factors. An abnormal epidermal barrier 
can increase allergen and microbe exposure/penetration, which in turn enhances 
immune response and susceptibility to infections. Therefore, treatment should address 
both the internal and external aspects of the condition. 
 
Julia Miller discussed various topical therapeutic options and emphasized the 
importance of client compliance. She noted that numerous formulations are available, 
including those containing lipids, ceramides, essential fatty acids, and specific product 
features. Julia Miller stressed that ensuring clients were both willing and able to use 
these products correctly was crucial, adhering to her mantra that even the most 
effective treatment would fail if not utilized properly. She advocated for      ’simplicity in 
treatment regimens’      as a key principle. 
 
Julia Miller also addressed the challenges associated with shampoo treatments, 
particularly the difficulty clients encountered with adhering to the recommended contact 
times. Shampoos were often considered a last resort due to their limited practicality, 
especially for large or hard-to-bathe pets. However, she acknowledged that, when used 
correctly, shampoos could be effective for patients who would benefit from them. She 
recommended several shampoos that were effective in improving the epidermal barrier.  
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Julia Miller shared her personal approach to evaluating and recommending products, 
which involved firsthand testing to ensure their effectiveness and ease of 
implementation for clients. She highlighted the use of topical spot-on products 
containing essential oils, noting that they could be beneficial if clients were willing to use 
them, despite the potentially off-putting strong odors. Specifically, she recommended      
PYOspot® (Dermoscent® Laboratories, Castres, France) for the treatment of 
Staphylococcus folliculitis. 
 
Additionally, Julia Miller suggested the use of Atopivet® collars (Dechra Veterinary 
Products, Overland Park, KS, USA), which contain Biosfeen®. Despite its strong scent, 
the pets smell pleasant and everyone around them also observes skin improvement. 
The pets’ coat appears shiny, which contributes to a positive impression. Julia Miller 
emphasized that many clients are concerned about how their dogs smell when their skin 
is affected, and in dermatology, the human-animal bond is often strained when atopic 
patients have unpleasant odors. Therefore, she underscored that improving a dog's 
odor can significantly enhance client satisfaction and trust. She additionally mentioned 
that this collar can be used for cats. 
 
She cautioned against overusing topical steroids (e.g., betamethasone) and 
combination sprays such as GenOneTM (VetOne®; Boise, ID, USA) which contains      
gentamicin and betamethasone. She emphasized that while some steroids can be 
effective for focal lesions, they should be used carefully to avoid potential side effects. 
Julia Miller also discussed the importance of proper communication with clients, 
including educating them about treatment options, ensuring they understand how to use 
the products, and addressing any concerns they might have. 
 
In summary, Julia Miller highlighted the need for a balanced approach that includes both 
internal and external treatments, a focus on client compliance, and careful selection of 
topical therapies. She encouraged open discussion and sharing of experiences with 
alternative treatments and products. Julia Miller concluded by opening the floor for 
questions and discussions on the experiences and alternative options used by 
attendees, emphasizing the importance of exploring various treatment approaches to 
find what works best for each individual patient. She mentioned her dermatology mantra 
‘if it’s wet, keep it dry and if it is dry, keep it wet’. 
      
Question and answer session 
 
Domenico Santoro began by opening the floor for attendees to share their experiences 
with products beyond classic antimicrobials such as chlorhexidine. He asked everyone 
to identify their favored and most frequently used alternatives. 
 
Stephen, Harris (USA) He responded that he frequently used Douxo® (Ceva Animal 
Health LLC; Lenexa, KS, USA) products for his patients, and he tended to like the scent 
and found them effective. He commented that he usually started with antimicrobials and 
kept them on it once a week and found it helped keep them under control.      
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Domenico Santoro noted that although it is beneficial to keep dogs on antimicrobials 
initially, it may not be necessary to maintain them on these treatments for life. He 
explained that once an infection was under control, continuous treatment with 
antimicrobials such as chlorhexidine may not be required. Instead, transitioning to 
products that focus on maintaining the integrity of the skin barrier may be advisable. 
These products may help to prevent the infection from recurring by strengthening the 
skin barrier, and if the infection recurs, it could be addressed with targeted treatments. 
He emphasized the importance of avoiding lifelong, frequent treatments to ensure the 
long-term well-being of the dogs. 
 
Julia Miller replied that the use of products like Douxo® shampoo and mousse can be 
effective when used correctly (e.g., shampoo once a week and mousse every other 
day). This method simplifies the treatment regimen and has proven effective in 
managing conditions such as staphylococcal infections. For maintenance, a ‘     flare 
plan’      should be developed as recommended by human dermatologists. This plan 
includes using products like chlorhexidine during flare-ups, but the maintenance routine 
should involve calming, moisturizing (oatmeal) products rather than continuous use of 
antimicrobial agents. Educating clients on these plans and how to apply them effectively 
is crucial, and clients can be trained to follow these guidelines successfully. 
 
Brian Scott (USA) stated that when meeting with clients, he focuses on what they can 
do versus what they will do. Based on his personal experience he has not used topical 
essential oils and spot ons. His goal is to generate a plan to reduce the need for clients 
to return frequently. He added that in the beginning it is essential to get clients into a 
maintenance routine before focusing on long-term management.  
 
Patricia Peynado-Boyce (USA),      She expressed a keen interest in understanding 
more about natural products available in the USA. She mentioned her experience with 
Douxo® products and noted that natural alternatives were of particular interest. She 
recalled that years ago, when Douxo® was introduced in France, she was excited about 
the availability of ceramides and phytosphingosines, which were not widely available for 
animals at that time. She also referenced that, in human dermatology, products 
containing ceramides, such as those from L'Oréal (New York City, New York, USA), 
were highly regarded. She inquired whether there were additional natural products 
available in the Western market that could be utilized.  
 
Julia Miller mentioned Dermoscent® products as one option, though there seems to be 
some uncertainty or confusion regarding their availability or effectiveness. They offer a 
range of products. 
 
Amy Shumaker (USA) indicated that she had utilized several natural products, 
including those from the Dermoscent® line. For cases of sebaceous dermatitis, she 
recommended Dermoscent® products, which were effective and well-regarded. 
Additionally, she found the Atopivet® products, particularly the mousse, to be 
exceptional. She described it as the best option after bathing for softening the skin. She 
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also highlighted the PYOspot® products as beneficial. All these products were available 
in the USA. and were appreciated for their natural composition. 
 
Domenico Santoro further expanded on the Dermoscent® product lines of PYO®, 
Essential 6®, and Atop 7®.  He detailed the availablePYO® options, including 
PYOclean®, PYOclean® Oto, and PYOspot®. He noted that these products differed in 
their essential oil extracts. The PYO® line was directed towards antimicrobial 
treatments, whereas the Essential 6® line was intended to replenish the skin’s natural 
lipids. The Atop 7® line served as an alternative, similar to the Essential 6® and PYO     
clean® lines, with a focus on soothing and calming the skin.  
 
Paula Hidalgo (Chile) shared her approach to managing infections, expressing a 
preference for avoiding antibiotics in favor of using essential oils, specifically tea tree oil, 
as well as hypochlorous acid and chlorhexidine. She found that managing and 
controlling inflammation significantly improved patient outcomes. She also noted that 
stress contributed to increased skin shedding and altered skin pH. To address this, she 
used lavender in the environment and played calming music with frequencies of 5-8 Hz 
to reduce anxiety. She emphasized that controlling both inflammation and stress in 
patients could enhance their condition, and that calming music, such as frequencies 
available on Spotify, could be beneficial in reducing patient stress during visits or      
treatments. 
 
Wendy Brooks (USA) inquired about a product currently on display in the exhibit hall, 
specifically a spray-on probiotic for the skin. She asked for more information regarding 
this product and its intended use. 
 
Fernando Bittencourt Luciano commented that it would be best to consult with the 
sales representative regarding the spray-on probiotic for the skin, as there are many 
companies selling similar products. He noted that he was not aware of any topical 
probiotic products specifically for pets. Fernando Bittencourt Luciano explained that the 
main challenge with probiotic products is the technical issue of preserving live bacteria. 
He elaborated that in formulations like mousses, the presence of water could cause the 
bacteria to grow, necessitating refrigeration or risk of product spoilage. Some 
companies are addressing this challenge by using liposomes to keep the bacteria in a 
latent state, which becomes activated upon application. Alternatively, probiotics might 
be available as powders that are diluted and used immediately. Fernando Bittencourt 
Luciano suggested that most of the products available might contain dead bacteria, 
which could still be beneficial. 
 
Domenico Santoro added to the discussion by clarifying the definition and regulatory 
standards surrounding probiotics. He explained that, according to FDA nomenclature, a 
probiotic must be a live organism capable of conferring health benefits to the host. 
Probiotics are typically classified within specific genera, such as Lactobacillus and 
Bifidobacterium, which are the most common types. He noted that products containing 
dead bacteria, like the ones Fernando Bittencourt Luciano mentioned, such as 
Linkskin®, do not meet the definition of probiotics. He acknowledged that while there is 
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at least one company in Europe working on a topical spray containing live probiotics, he 
is not aware of such products being      commercially available.  
 
Claudia Musa (Dominican Republic) noted that bacteria often exhibited substantial 
resistance, sometimes necessitating the use of multiple antibiotics. She further 
highlighted the difficulties associated with treating skin and ear infections in her region, 
which is characterized by high humidity and heat throughout the year. She inquired 
about the best practices for using foams or mousses in such conditions. Specifically, 
she wanted to know whether to apply these products directly at night, after the dogs 
have been outside in the humid, dirty environment, or if she should first clean the dogs 
with wipes before applying the foams. 
 
Julia Miller responded by acknowledging the variety in formulations of skin treatments 
and emphasizing the importance of testing products to determine their efficacy and feel 
for the individual patient. She noted that formulations can differ significantly; for 
instance, some may be greasy and persist on the skin, while others, particularly water-
based, are absorbed quickly (e.g., within 5 to 10 minutes) but still offer beneficial 
residual effects. She suggested that applying products at night could be effective, 
especially if the dog will be clean and not rolling in dirt. She highlighted the importance 
of following the specific recommendations for each product, as they can vary. She 
prefers administering treatments once daily, regardless of the product’s suggested 
frequency, and has found success with this approach. Regarding resistant infections, 
Julia Miller shared that she has had consistent success in clearing resistant 
staphylococcal infections using topical treatments alone. She specifically mentioned 
treating cases such as those in shar-peis with furunculosis using topical therapies, 
including bleach solutions, without needing systemic antibiotics. She emphasized that, 
whenever possible, she prefers to use topical treatments to avoid antibiotics, which is 
beneficial for both the dog and the owner's finances. 
 
Domenico Santoro shared practical advice on applying topical treatments based on 
the client's and the dog's lifestyle. He emphasized that the timing of application can be 
adjusted according to the dog’s routine. For example, applying the treatment before 
feeding or engaging in play can help keep the dog occupied and ensure the product has 
time to work. He mentioned that while 5 minutes is typically sufficient for many products, 
allowing a bit more time, such as 10 minutes, can be helpful to ensure effectiveness. He 
noted that he often advises clients to allow 10 minutes for the treatment, even if the 
actual necessary time might be shorter. He explained that this approach provides a 
buffer to accommodate any variability in how long it takes for the dog to settle and to 
ensure that the treatment is not disrupted.  
 
Kallahalli Umesh (India) stated that coming from India, a land in which Ayurvedic 
traditions include a wide range of natural products, he often encounters human products 
containing coconut oil and turmeric being used topically on pets. Although these 
products are commonly used in human medicine, there is limited scientific evidence 
supporting their efficacy in veterinary medicine. He mentioned that despite the lack of 
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formal evidence, he frequently receives reports from clients that these topical 
applications appear to be effective.  
 
Julia Miller shared her experience with the use of coconut oil and turmeric in veterinary 
practice. She mentioned two cases involving Indian families who applied these 
substances to their dogs, resulting in a noticeable yellow coloration due to turmeric. 
Despite the anecdotal reports of effectiveness from the clients, Julia Miller observed that 
the dogs still presented with yeast infections and pododermatitis. She expressed 
skepticism about the efficacy of coconut oil, noting that, based on her experience, it did 
not provide significant benefits and was not a recommended treatment. She 
acknowledged the anti-inflammatory properties of turmeric, suggesting that it might be 
more beneficial when administered orally rather than topically. 
 
Brian Scott shared insights from an educational meeting for residents, where the 
speaker emphasized the importance of considering the financial constraints of clients 
when prescribing treatments. He highlighted the need for dermatologists to balance 
effective treatment with the client's ability to afford and sustain the prescribed care. 
Brian Scott acknowledged that many clients may face financial challenges, making it 
crucial to ensure that the cost of treatments does not jeopardize their ability to meet 
other essential needs. He noted that while topicals and other treatments can be 
effective, they often have expiration dates and should be managed thoughtfully to avoid 
waste. He stressed that being mindful of costs is essential to avoid pricing clients out of 
care and to ensure that dermatological treatments remain accessible. 
 
Kauê Silva (Brazil): The question regarded filaggrin expression in relation to a product 
available in Brazil. He referenced research indicating that certain topical products could 
affect filaggrin levels, a protein crucial for skin barrier function. He mentioned a study 
showing that a specific natural extract could increase filaggrin expression at the protein 
level, based on in vitro and ex vivo analyses. He further      inquired if such a product is 
available in the U     S     A. and whether its application could genuinely enhance 
filaggrin expression in atopic dogs. He noted that if effective, increasing filaggrin levels 
would be beneficial for improving the skin barrier, which is typically compromised in 
atopic patients.  
 
Domenico Santoro was not aware of the specific extract or product mentioned,      and 
noted that it does not appear to be available in the USA. He expressed enthusiasm for 
the idea of testing such a product, recognizing the potential benefits of increasing 
filaggrin expression to improve skin barrier function and decrease skin pH. He referred 
to various studies indicating that increasing gene expression and post-translational 
modifications of filaggrin could be beneficial. He agreed that a study focused on atopic 
dermatitis in dogs would be valuable to assess the clinical efficacy of such a product. 
Domenico Santoro emphasized the importance of not only increasing filaggrin 
expression but also evaluating its impact on overall skin health and barrier function. 
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Boo, Ao Lin (Malaysia): What is the appropriate concentration of bleach for treating 
resistant bacterial infections? She sought information on how to use bleach effectively 
and safely in cases where traditional treatments might not be working. 
 
Julia Miller responded by referring to a well-known solution used in veterinary practice 
for treating resistant bacterial infections: Dakin's solution. She explained that Dakin's 
solution is a diluted bleach solution that has been utilized for its antimicrobial properties. 
 
Domenico Santoro discussed the appropriate concentration and use of bleach for 
treating resistant bacterial infections. He noted that a concentration of 0.05% of sodium 
hypochlorite is commonly used and has been shown to be non-cytotoxic in vitro. To 
achieve this concentration, he mentioned that one would typically dilute 1 to 3 milliliters 
of bleach in one gallon of water. Further highlighting that bleach degrades over time, 
especially when diluted, and therefore, it is crucial to prepare fresh solutions regularly. 
He recommended a contact time of 3 to 5 minutes to ensure effectiveness in killing 
bacteria. In his personal experience, he advised clients to leave the solution on for 5 
minutes and found that compliance improved when clients were reminded of this 
duration. Regarding the frequency of application, he mentioned that he typically uses 
the solution daily, sometimes twice a day, until the infection resolves. 
 
Boo, Ao Lin (Malaysia): Regarding the topical product Atop 7®, has anyone seen            
side effects such as skin irritation, hair loss, redness, or increased itchiness in pets. She 
was interested in any reported adverse effects and whether these were significant 
concerns with the product. 
 
Domenico Santoro responded by stating that he had not observed any side effects 
with the use of Atop 7® and invited others to share their experiences. There were no 
additional comments. 
      
Jesica Grandinetti (Argentina) shared her experience with using hypochlorous acid, a 
form of bleach commonly available in the market. She explained that she dilutes the 
product daily and applies it by spraying it on affected areas. She reported positive 
outcomes with this approach, noting that she has not observed any adverse reactions or 
inflammation in the patients. She emphasized that the product is well-tolerated by the 
animals, which accept the treatment readily. According to her experience, hypochlorous 
acid has proven to be highly effective. 
 
Julia Miller added that, in her experience, dogs can sometimes become irritated by any 
topical product, including those like Dermoscent®, Atop 7®, Douxo®, and others. She 
emphasized that if a dog's skin worsens after applying a topical treatment, it is advisable 
to discontinue its use. To manage irritation, she mentioned that she occasionally dilutes 
the bleach solution even further if the skin is exceptionally sensitive or if irritation occurs. 
Julia Miller advised that it is acceptable to adjust the concentration as needed to ensure 
the comfort and safety of the patient. 
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Domenico Santoro emphasized the importance of carefully managing the 
concentration of bleach solutions when advising clients. He noted that even small errors 
in dilution—such as using 0.1 mL, 1 mL, or 2 mL of bleach—can lead to significant 
variations in concentration, potentially resulting in solutions that are too strong and 
irritating. He cautioned that overly high concentrations, such as a 1-10% solution, can 
be harsh on the skin and cause irritation. Domenico Santoro mentioned that in some 
dermatological practices, a 10% bleach solution is used for environmental 
decontamination for dermatophytes, but such high concentrations can lead to 
excessively dry skin and brittle hair, making it prone to breakage. Therefore, he 
recommended avoiding excessively high concentrations and ensuring that bleach 
solutions are used at safe and effective levels 
 
Alessandra Correa (Brazil): She had not had success with hypochlorous acid in her 
private clinic, and reported observing side effects, such as pruritus and erythema      in 
some patients, even when using lower concentrations.  
 
Domenico Santoro acknowledged her concerns, agreeing with Julia Miller's previous 
point that bleach may not be suitable for every dog. He noted that even small amounts 
of bleach can cause reactions in some animals.  
 
Fernando Bittencourt Luciano commented on the use of bleach, noting that it is a free 
radical, which is why it has a short lifespan and needs to be prepared fresh. He 
emphasized that bleach must be used promptly to maintain its effectiveness against 
bacteria and fungi. Fernando Bittencourt Luciano also recommended wiping off any 
residues before application to ensure better results. Additionally, he advised against 
using bleach in combination with other lipid-based products as it can react adversely 
with them. He suggested using bleach with water alone for optimal effectiveness. 
 
Question from the audience: How is a large, hairy breed dog managed with topical 
therapy? She asked for recommendations on advising pet owners about the use of 
topical treatments, specifically whether it is advisable to transition these dogs to long-
term topical therapy to address antimicrobial resistance. She was particularly interested 
in whether starting with initial treatments and then maintaining with foams and mousses 
was a viable strategy.  
 
Domenico Santoro stated that he was never hesitant to recommend topical treatments, 
even for large breeds such as a Newfoundland. His initial approach involved discussing 
with clients whether they could shave the dog, as this could significantly enhance the 
effectiveness of topical therapies. Many owners tend to agree in doing this, although 
owners of show dogs might refuse. He emphasized that if the dog was not being shown, 
shaving could be beneficial. For large breeds like German shepherd dogs, he still 
advocated for topical treatments over systemic antibiotics, believing that they were often 
more effective and targeted. 
 
Julia Miller agreed, noting that many skin lesions are focal, so even on a heavily 
coated dog, it is still possible to reach the skin, particularly if the dog has alopecia or 
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hypotrichosis. For maintenance, she highlighted the efficacy of spot-on treatments. 
These treatments can be particularly advantageous for dogs with long hair, as they 
allow for targeted application by parting the fur. Products like spot-ons could be very 
beneficial for maintenance, especially for dogs that may not be bathed frequently. 
 
Domenico Santoro expressed his appreciation for the discussion and shared that he 
had a question regarding bacteriophages. He noted that they had not covered this topic 
extensively, partly due to their limited commercial availability. He inquired if Viviane Filor 
could briefly outline the pros and cons of bacteriophage therapy, particularly from a 
commercial perspective, and provide insights into its feasibility for near-future 
availability. 
 
Viviane Filor responded by outlining the current challenges associated with 
bacteriophage products. She highlighted that while bacteriophage therapy holds 
promises, its practical application is hindered by significant disadvantages. Key issues 
include the complexity of developing a safe and effective product, ensuring that it does 
not introduce unwanted bacteria or contaminants, and overcoming difficulties in creating 
a product that is safe for      use at home by clients. Nevertheless, she acknowledged 
that one of the major advantages of bacteriophage therapy is its high specificity. 
Bacteriophages are highly targeted and species-specific, which helps prevent disruption 
to the microbiome, a critical factor in maintaining overall skin health. 
 
Fernando Bittencourt Luciano noted that, in large animals, bacteriophage products 
are already commercially available and have been utilized in various veterinary 
applications. He highlighted that these products are in use for specific bacterial 
infections and are being integrated into practices, particularly in the fields of livestock 
and agriculture. 
 
Domenico Santoro addressed the group, bringing attention to a new technology in 
bacteriophage therapy. He expressed optimism that advancements in this field would 
lead to more accessible and practical applications in the near future. Domenico Santoro 
highlighted a significant challenge with current bacteriophage products: their need for 
preservation at extremely low temperatures, typically -80°C, which complicates storage 
and distribution. He noted that these products are typically dispensed in a frozen state 
and must be thawed before use. He also mentioned that while current practices involve 
keeping these products frozen for extended periods, improving refrigeration options 
could simplify their use. He emphasized the highly targeted nature of bacteriophage 
therapy as a major advantage.  
 
Brian Scott shared his approach to managing severe cases of methicillin-resistant 
staphylococcal infections, which he frequently encounters in his dermatology practice. 
He emphasized that as a dermatologist     , he often deals with challenging cases that 
other practitioners might not see. Given the prevalence of these resistant infections, he 
frequently recommends the use of bleach for his clients, advising its application either 
daily or every other day. For long-coated breeds, Brian Scott suggests using a large 
sponge, available from hardware stores, to apply the bleach solution to the skin. He 
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noted that in Florida's hot climate, this method is effective because it helps the solution 
dry and work on the skin. In cooler northern climates, this approach can also be applied, 
though adjustments may be needed. He recounted his experience from his residency in 
Minnesota, where he would place dogs in tubs and thoroughly clean them with topical 
solutions to address severe infections. He concluded by emphasizing that this method 
has proven effective in managing particularly tough infections. 
 
Domenico Santoro concluded the discussion by expressing his gratitude for the 
engaging conversation and thanking everyone for their time. 
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Topical therapy in veterinary dermatology 
 
D. Santoro (Chairperson), L. Kher (Secretary) 
University of Florida, Gainesville, Florida, USA       
 
Introduction 
 
Domenico Santoro (USA) began the workshop by introducing the three invited 
speakers, Fernando Bittencourt Luciano, Viviane Filor, and Julia Miller. Then he 
explained that the focus of the workshop was on the use of natural antimicrobial 
products,      bacteriophages as alternative treatments in veterinary medicine, and      
topical therapy in veterinary dermatology. He explained       that the three speakers 
would      present sequentially to introduce the topics, and a      question and answer 
session would follow.       
 
Topical therapy with a twist-beyond antibiotics and glucocorticoids: why natural 
products should be your new ally for controlling atopic skin (F. Bittencourt      
Luciano) 
 
Fernando Bittencourt Luciano (Brazil) expressed his gratitude to Domenico Santoro 
for the opportunity to serve as a speaker for the workshop. He commenced his 
presentation by discussing the advantages of integrating natural products into clinical 
practice, particularly for managing dermatological conditions such as atopic      
dermatitis (AD). Fernando Bittencourt Luciano emphasized that natural products provide 
valuable alternatives to antibiotics and glucocorticoids, and he committed to presenting 
evidence and rationale to support their use. At the outset of the presentation, Fernando 
Bittencourt Luciano shared his disclosure statements. Then he proceeded to highlight 
the complexity of the skin microbiome, illustrating his point with a figure from a 
previously published paper. This diagram showcased the diverse array of 
microorganisms that reside on the skin, with 99.9% of them being beneficial. These 
microorganisms play a vital role in defending against pathogens, educating the immune 
system, and maintaining overall skin health. They contribute to a balanced immune 
response and the production of anti-inflammatory agents, such as interleukin 10.1      
 
Fernando Bittencourt Luciano then discussed the intrinsic and extrinsic factors that 
influence the skin microbiome. Intrinsic factors included gender, breed, and pH levels, 
while extrinsic factors encompassed medications and cosmetics.2 He noted that many 
pet products, particularly those available in Brazil, are of substandard quality and can 
disrupt the skin's lipid barrier, resulting in dryness and a disturbed microbial balance. 
Additionally, excessive bathing and the use of fragrances and synthetic products further 
aggravate these issues. 
 
Fernando Bittencourt Luciano further elaborated on the significant impact that antibiotics 
and antiseptic shampoos can have on the skin microbiome. These interventions can 
drastically reduce microbial diversity, potentially exacerbating skin conditions. He 
emphasized the critical challenge of determining the best ways to manage these 
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alterations and raised concerns about the possibility of inadvertently promoting the 
growth of harmful bacteria while suppressing beneficial ones.3      A comprehensive 
microbiome study involving 172 samples underscored the complexity of bacterial 
communities on the skin4 and pointed out that      overuse of antibiotics has been shown 
to cause permanent and often detrimental alterations to the microbiome.3      Fernando 
Bittencourt Luciano emphasized the importance of understanding the physiology of 
pathogens, such as Staphylococcus aureus, in order to target them selectively without 
harming commensal bacteria. He explained that factors like lower levels of lipids, 
antimicrobial peptides (AMPs), higher pH, lower levels of filaggrins, and increased skin 
dryness could promote the overgrowth and colonization of S. aureus.5      By identifying 
these preferences, it becomes possible to develop strategies that specifically combat 
pathogenic bacteria while preserving the beneficial ones. 
 
He also highlighted that natural products, those derived from microbial, plant, or animal 
sources, have been used by humans for thousands of years. These products are 
commonly employed in the food industry to preserve food safety and offer antimicrobial 
properties. Fernando Bittencourt Luciano noted that, particularly in the current climate, 
where consumers are increasingly resistant to preservatives in their food, natural 
products are favored over antibiotics to extend shelf life. Drawing from his experience in 
the food industry      had helped him identify factors that could kill S. aureus, while 
remaining safe for beneficial bacteria like Lactobacillus. This insight is valuable not only 
in food preservation, but also in developing therapeutic approaches for managing skin 
conditions where maintaining a healthy balance of bacteria is crucial. He mentioned that 
there were some molecules capable of interacting with the skin in beneficial ways, and 
now there were products on the market containing such ingredients. He highlighted 
Linkskin®      (Nextmune, Lelystad, Netherlands), a product that had already been used 
by some in clinical evaluations.6 This product was tested on dogs with moderate Canine 
Atopic Dermatitis Extent and Severity Index (CADESI) scores. He explained that 
Linkskin® contained heat-killed Lactobacillus reuteri and L. rhamnosus along with their 
fermentation products. These bacteria, even when dead, still produced metabolites, 
many of which were antimicrobial. Fernando Bittencourt Luciano noted that, in some 
products, even the dead bacteria could activate receptors in the skin, which in turn 
could train the immune system. Specifically, these components could recruit T      
regulatory cells to the skin. In addition to the probiotics, the product also contained 
extracts and polyphenols, which had antimicrobial and antioxidant properties. Fernando 
Bittencourt Luciano emphasized that it was not just a single ingredient that made the 
product effective, but rather a combination of various elements. He believed in the 
power of combining different components rather than relying on a ‘     silver bullet’      to 
treat the condition. 
 
Fernando Bittencourt Luciano mentioned that in clinical evaluations, the CADESI scores 
of the dogs had decreased, and their itching had improved as well. Additionally, he 
referred to another study that is in clinical trial phase, conducted on mice, where an AD-
like disease was induced, followed by the introduction of S. aureus.7      The bacterial 
population initially reached 1,000,000/cm2, causing redness, but when combined with S. 
hominis, the S. hominis fought off the S. aureus, reducing its population from 
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1,000,000/cm2 to 1,000/cm2. This demonstrated the potential of commensal bacteria in 
reducing pathogenic bacteria. Fernando Bittencourt Luciano found this approach quite 
interesting and predicted that more products like this would emerge soon. While he was 
not aware of a leading probiotic specifically for pet skin, he noted that there were a few 
products already available for humans. 
 
Fernando Bittencourt Luciano acknowledged the benefits of essential oils and 
aromatherapy but recommended using them as adjuncts rather than standalone 
treatments due to potential skin sensitivity issues. He shared that he had worked with 
essential oils since 2006 and found them effective both in vitro and in vivo. However, he 
cautioned that while essential oils work well at low doses in vitro, higher concentrations 
are often needed in vivo—typically around 1% to 5%. At these higher concentrations, 
there is a risk of causing contact dermatitis or other skin sensitivities.8 He advised 
caution when using essential oils, suggesting that concentrations below 0.5% are 
generally safe for the skin. He emphasized that while essential oils can be beneficial, 
they should not be relied upon as the sole treatment option. As an example, he 
mentioned Dermoscent® Laboratories (Castres, France) products, which contain 
essential oils from lavender and manuka, but also include other ingredients to enhance 
their effectiveness and safety.9,10      
 
Finally, he discussed his research, where he and his team developed products using a 
'hurdle technology' approach, combining low pH, hydrating agents, multiple 
antimicrobials, anti-inflammatories, and prebiotics. Clinical studies had shown that this 
method could be as effective as antibiotics in reducing itch      and lesion scores in dogs 
with skin conditions.11      
 
In conclusion, Fernando Bittencourt Luciano emphasized that controlling AD is complex, 
and while antibiotics and glucocorticoids had their place, natural products offered a 
sustainable, effective alternative. He urged his audience to ensure the products they 
used were      backed by science, and to educate pet owners on the long-term benefits 
of these therapies. 
 
Use of bacteriophage therapy for otitis in dogs (V. Filor) 
 
Viviane Filor (Germany) began her presentation by expressing her enthusiasm for 
discussing the topical application of bacteriophages. She engaged the audience by 
asking if anyone had prior experience with bacteriophages and invited those familiar 
with the topic to raise their hands. After acknowledging those with experience, she 
provided a brief introduction for the rest of the audience. 
 
Viviane Filor explained that bacteriophages are viruses that exclusively infect bacteria. 
Structurally, they consist of a capsid that carries the viral DNA, a tube (or tail) that 
injects the DNA into the bacterial cell, and a base plate along with tail fibers that 
facilitate this injection process. To illustrate this, she showed a transmission electron 
microscopy image of a bacteriophage isolated from their lab, noting that it closely 
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resembled the typical model of a bacteriophage, which she found quite interesting, as 
this isn’t always the case in real-life observations. 
 
Viviane Filor continued by explaining the mechanisms of how bacteriophages worked, 
focusing on the two main life cycles: the lytic cycle and the lysogenic cycle. She 
emphasized that the lytic cycle was the one most relevant for treating infections.12 In the 
lytic cycle     , the bacteriophage first attached to a bacterium and then injected its DNA 
into the bacterial cell. Inside the bacterium, the phage DNA began to replicate, while the 
host bacterium's DNA      was hijacked.12 This process led to the production of new 
bacteriophages within the bacterial cell. Eventually, the bacterium's cell wall was lysed 
(broken down), releasing a large number of new bacteriophages that could go on to 
infect more bacteria. Viviane Filor noted that this cycle was quite effective for treating 
infections, as it led to the destruction of bacterial cells.12 

 
However, she also pointed out that not all bacteriophages followed the lytic cycle.12 
Many underwent the lysogenic cycle, where the phage DNA integrated into the bacterial 
genome instead of immediately replicating. This integration can      remain dormant until 
a trigger activates the lytic cycle. Due to this delay and unpredictability, bacteriophages 
in the lysogenic cycle were not suitable for treating infections in animals. 
 
Viviane Filor then moved on to explain how they had isolated bacteriophages. She 
shared that they collected samples from various environments, such as wastewater, 
surfaces around clinics, and even dog feces. They then combined these samples with 
bacteria isolated from patients, including dogs suffering from conditions like 
Pseudomonas-induced otitis externa. Through this process, they identified 
bacteriophages that could lyse the bacteria, following the cycle she had previously 
explained. To further test this, they applied the bacteriophages to Petri dishes with 
bacterial colonies. When the bacteriophages successfully lysed the bacteria, they 
observed clear zones on the dishes, which indicated the presence of lytic 
bacteriophages. Viviane Filor noted that this method allowed them to find effective 
bacteriophages that could potentially be used for therapeutic purposes. 
 
Viviane Filor presented a case study involving Raffi, a Labrador retriever with severe 
Pseudomonas otitis externa that had persisted for over a year despite antibiotic 
treatments. Given the failure of traditional treatments, they were authorized to use 
bacteriophage therapy as a last resort.      
 
They followed a strict protocol: identifying the bacteria, performing an antibiogram, and 
selecting effective bacteriophages. In Raffi's case, they isolated eight different 
bacteriophages, of which five worked effectively. These were used in a bacteriophage 
cocktail, which also demonstrated biofilm destruction capabilities. Treatment began in 
December 2023, and within a month, they saw a significant reduction in bacterial load. 
However, clinical symptoms did not improve as expected, leading them to combine 
bacteriophage therapy with antibiotics. Despite initial success, the bacteria started to 
regrow, and they eventually resorted to surgery. 
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Viviane Filor pointed out the challenges they faced, including the rapid development of 
resistance to bacteriophages and the need for a larger bacteriophage library to 
customize treatment. She emphasized that combining bacteriophage therapy with 
antibiotics showed the most promise in treating cases like Raffi’s. 
 
In conclusion, Viviane Filor advocated for the use of bacteriophage cocktails, the 
creation of a comprehensive bacteriophage library, and the combination of 
bacteriophages with antibiotics to improve treatment outcomes, particularly in complex 
infections like Pseudomonas-induced otitis externa. She handed over the presentation 
to the next speaker, reinforcing the importance of continued research and collaboration 
in this field. 
 
Topical management tips to improve skin successes (J. Miller) 
 
Julia Miller (USA) began by addressing the audience and acknowledging the diverse 
backgrounds of the attendees, noting that while they were discussing dermatology, the 
focus was on topical therapies and client compliance. She emphasized the importance 
of making sure that therapeutic products reach the patient, as this is crucial for their 
effectiveness. 
 
Julia Miller highlighted the role of the epidermal barrier in veterinary dermatology, 
explaining its dual chemical and physical functions. She described how the disrupted 
epidermal barrier in a canine allows microbes to penetrate and exacerbate skin 
conditions. The goal of topical therapy is to replenish this barrier and restore skin 
integrity. Traditionally, allergies have been mainly treated with oral medications and 
steroids, focusing on internal pathology. However, Julia Miller emphasized a shift 
towards addressing both internal and external factors. An abnormal epidermal barrier 
can increase allergen and microbe exposure/penetration, which in turn enhances 
immune response and susceptibility to infections. Therefore, treatment should address 
both the internal and external aspects of the condition. 
 
Julia Miller discussed various topical therapeutic options and emphasized the 
importance of client compliance. She noted that numerous formulations are available, 
including those containing lipids, ceramides, essential fatty acids, and specific product 
features. Julia Miller stressed that ensuring clients were both willing and able to use 
these products correctly was crucial, adhering to her mantra that even the most 
effective treatment would fail if not utilized properly. She advocated for      ’simplicity in 
treatment regimens’      as a key principle. 
 
Julia Miller also addressed the challenges associated with shampoo treatments, 
particularly the difficulty clients encountered with adhering to the recommended contact 
times. Shampoos were often considered a last resort due to their limited practicality, 
especially for large or hard-to-bathe pets. However, she acknowledged that, when used 
correctly, shampoos could be effective for patients who would benefit from them. She 
recommended several shampoos that were effective in improving the epidermal barrier.  
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Julia Miller shared her personal approach to evaluating and recommending products, 
which involved firsthand testing to ensure their effectiveness and ease of 
implementation for clients. She highlighted the use of topical spot-on products 
containing essential oils, noting that they could be beneficial if clients were willing to use 
them, despite the potentially off-putting strong odors. Specifically, she recommended      
PYOspot® (Dermoscent® Laboratories, Castres, France) for the treatment of 
Staphylococcus folliculitis. 
 
Additionally, Julia Miller suggested the use of Atopivet® collars (Dechra Veterinary 
Products, Overland Park, KS, USA), which contain Biosfeen®. Despite its strong scent, 
the pets smell pleasant and everyone around them also observes skin improvement. 
The pets’ coat appears shiny, which contributes to a positive impression. Julia Miller 
emphasized that many clients are concerned about how their dogs smell when their skin 
is affected, and in dermatology, the human-animal bond is often strained when atopic 
patients have unpleasant odors. Therefore, she underscored that improving a dog's 
odor can significantly enhance client satisfaction and trust. She additionally mentioned 
that this collar can be used for cats. 
 
She cautioned against overusing topical steroids (e.g., betamethasone) and 
combination sprays such as GenOneTM (VetOne®; Boise, ID, USA) which contains      
gentamicin and betamethasone. She emphasized that while some steroids can be 
effective for focal lesions, they should be used carefully to avoid potential side effects. 
Julia Miller also discussed the importance of proper communication with clients, 
including educating them about treatment options, ensuring they understand how to use 
the products, and addressing any concerns they might have. 
 
In summary, Julia Miller highlighted the need for a balanced approach that includes both 
internal and external treatments, a focus on client compliance, and careful selection of 
topical therapies. She encouraged open discussion and sharing of experiences with 
alternative treatments and products. Julia Miller concluded by opening the floor for 
questions and discussions on the experiences and alternative options used by 
attendees, emphasizing the importance of exploring various treatment approaches to 
find what works best for each individual patient. She mentioned her dermatology mantra 
‘if it’s wet, keep it dry and if it is dry, keep it wet’. 
      
Question and answer session 
 
Domenico Santoro began by opening the floor for attendees to share their experiences 
with products beyond classic antimicrobials such as chlorhexidine. He asked everyone 
to identify their favored and most frequently used alternatives. 
 
Stephen, Harris (USA) He responded that he frequently used Douxo® (Ceva Animal 
Health LLC; Lenexa, KS, USA) products for his patients, and he tended to like the scent 
and found them effective. He commented that he usually started with antimicrobials and 
kept them on it once a week and found it helped keep them under control.      
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Domenico Santoro noted that although it is beneficial to keep dogs on antimicrobials 
initially, it may not be necessary to maintain them on these treatments for life. He 
explained that once an infection was under control, continuous treatment with 
antimicrobials such as chlorhexidine may not be required. Instead, transitioning to 
products that focus on maintaining the integrity of the skin barrier may be advisable. 
These products may help to prevent the infection from recurring by strengthening the 
skin barrier, and if the infection recurs, it could be addressed with targeted treatments. 
He emphasized the importance of avoiding lifelong, frequent treatments to ensure the 
long-term well-being of the dogs. 
 
Julia Miller replied that the use of products like Douxo® shampoo and mousse can be 
effective when used correctly (e.g., shampoo once a week and mousse every other 
day). This method simplifies the treatment regimen and has proven effective in 
managing conditions such as staphylococcal infections. For maintenance, a ‘     flare 
plan’      should be developed as recommended by human dermatologists. This plan 
includes using products like chlorhexidine during flare-ups, but the maintenance routine 
should involve calming, moisturizing (oatmeal) products rather than continuous use of 
antimicrobial agents. Educating clients on these plans and how to apply them effectively 
is crucial, and clients can be trained to follow these guidelines successfully. 
 
Brian Scott (USA) stated that when meeting with clients, he focuses on what they can 
do versus what they will do. Based on his personal experience he has not used topical 
essential oils and spot ons. His goal is to generate a plan to reduce the need for clients 
to return frequently. He added that in the beginning it is essential to get clients into a 
maintenance routine before focusing on long-term management.  
 
Patricia Peynado-Boyce (USA),      She expressed a keen interest in understanding 
more about natural products available in the USA. She mentioned her experience with 
Douxo® products and noted that natural alternatives were of particular interest. She 
recalled that years ago, when Douxo® was introduced in France, she was excited about 
the availability of ceramides and phytosphingosines, which were not widely available for 
animals at that time. She also referenced that, in human dermatology, products 
containing ceramides, such as those from L'Oréal (New York City, New York, USA), 
were highly regarded. She inquired whether there were additional natural products 
available in the Western market that could be utilized.  
 
Julia Miller mentioned Dermoscent® products as one option, though there seems to be 
some uncertainty or confusion regarding their availability or effectiveness. They offer a 
range of products. 
 
Amy Shumaker (USA) indicated that she had utilized several natural products, 
including those from the Dermoscent® line. For cases of sebaceous dermatitis, she 
recommended Dermoscent® products, which were effective and well-regarded. 
Additionally, she found the Atopivet® products, particularly the mousse, to be 
exceptional. She described it as the best option after bathing for softening the skin. She 
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also highlighted the PYOspot® products as beneficial. All these products were available 
in the USA. and were appreciated for their natural composition. 
 
Domenico Santoro further expanded on the Dermoscent® product lines of PYO®, 
Essential 6®, and Atop 7®.  He detailed the availablePYO® options, including 
PYOclean®, PYOclean® Oto, and PYOspot®. He noted that these products differed in 
their essential oil extracts. The PYO® line was directed towards antimicrobial 
treatments, whereas the Essential 6® line was intended to replenish the skin’s natural 
lipids. The Atop 7® line served as an alternative, similar to the Essential 6® and PYO     
clean® lines, with a focus on soothing and calming the skin.  
 
Paula Hidalgo (Chile) shared her approach to managing infections, expressing a 
preference for avoiding antibiotics in favor of using essential oils, specifically tea tree oil, 
as well as hypochlorous acid and chlorhexidine. She found that managing and 
controlling inflammation significantly improved patient outcomes. She also noted that 
stress contributed to increased skin shedding and altered skin pH. To address this, she 
used lavender in the environment and played calming music with frequencies of 5-8 Hz 
to reduce anxiety. She emphasized that controlling both inflammation and stress in 
patients could enhance their condition, and that calming music, such as frequencies 
available on Spotify, could be beneficial in reducing patient stress during visits or      
treatments. 
 
Wendy Brooks (USA) inquired about a product currently on display in the exhibit hall, 
specifically a spray-on probiotic for the skin. She asked for more information regarding 
this product and its intended use. 
 
Fernando Bittencourt Luciano commented that it would be best to consult with the 
sales representative regarding the spray-on probiotic for the skin, as there are many 
companies selling similar products. He noted that he was not aware of any topical 
probiotic products specifically for pets. Fernando Bittencourt Luciano explained that the 
main challenge with probiotic products is the technical issue of preserving live bacteria. 
He elaborated that in formulations like mousses, the presence of water could cause the 
bacteria to grow, necessitating refrigeration or risk of product spoilage. Some 
companies are addressing this challenge by using liposomes to keep the bacteria in a 
latent state, which becomes activated upon application. Alternatively, probiotics might 
be available as powders that are diluted and used immediately. Fernando Bittencourt 
Luciano suggested that most of the products available might contain dead bacteria, 
which could still be beneficial. 
 
Domenico Santoro added to the discussion by clarifying the definition and regulatory 
standards surrounding probiotics. He explained that, according to FDA nomenclature, a 
probiotic must be a live organism capable of conferring health benefits to the host. 
Probiotics are typically classified within specific genera, such as Lactobacillus and 
Bifidobacterium, which are the most common types. He noted that products containing 
dead bacteria, like the ones Fernando Bittencourt Luciano mentioned, such as 
Linkskin®, do not meet the definition of probiotics. He acknowledged that while there is 
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at least one company in Europe working on a topical spray containing live probiotics, he 
is not aware of such products being      commercially available.  
 
Claudia Musa (Dominican Republic) noted that bacteria often exhibited substantial 
resistance, sometimes necessitating the use of multiple antibiotics. She further 
highlighted the difficulties associated with treating skin and ear infections in her region, 
which is characterized by high humidity and heat throughout the year. She inquired 
about the best practices for using foams or mousses in such conditions. Specifically, 
she wanted to know whether to apply these products directly at night, after the dogs 
have been outside in the humid, dirty environment, or if she should first clean the dogs 
with wipes before applying the foams. 
 
Julia Miller responded by acknowledging the variety in formulations of skin treatments 
and emphasizing the importance of testing products to determine their efficacy and feel 
for the individual patient. She noted that formulations can differ significantly; for 
instance, some may be greasy and persist on the skin, while others, particularly water-
based, are absorbed quickly (e.g., within 5 to 10 minutes) but still offer beneficial 
residual effects. She suggested that applying products at night could be effective, 
especially if the dog will be clean and not rolling in dirt. She highlighted the importance 
of following the specific recommendations for each product, as they can vary. She 
prefers administering treatments once daily, regardless of the product’s suggested 
frequency, and has found success with this approach. Regarding resistant infections, 
Julia Miller shared that she has had consistent success in clearing resistant 
staphylococcal infections using topical treatments alone. She specifically mentioned 
treating cases such as those in shar-peis with furunculosis using topical therapies, 
including bleach solutions, without needing systemic antibiotics. She emphasized that, 
whenever possible, she prefers to use topical treatments to avoid antibiotics, which is 
beneficial for both the dog and the owner's finances. 
 
Domenico Santoro shared practical advice on applying topical treatments based on 
the client's and the dog's lifestyle. He emphasized that the timing of application can be 
adjusted according to the dog’s routine. For example, applying the treatment before 
feeding or engaging in play can help keep the dog occupied and ensure the product has 
time to work. He mentioned that while 5 minutes is typically sufficient for many products, 
allowing a bit more time, such as 10 minutes, can be helpful to ensure effectiveness. He 
noted that he often advises clients to allow 10 minutes for the treatment, even if the 
actual necessary time might be shorter. He explained that this approach provides a 
buffer to accommodate any variability in how long it takes for the dog to settle and to 
ensure that the treatment is not disrupted.  
 
Kallahalli Umesh (India) stated that coming from India, a land in which Ayurvedic 
traditions include a wide range of natural products, he often encounters human products 
containing coconut oil and turmeric being used topically on pets. Although these 
products are commonly used in human medicine, there is limited scientific evidence 
supporting their efficacy in veterinary medicine. He mentioned that despite the lack of 
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formal evidence, he frequently receives reports from clients that these topical 
applications appear to be effective.  
 
Julia Miller shared her experience with the use of coconut oil and turmeric in veterinary 
practice. She mentioned two cases involving Indian families who applied these 
substances to their dogs, resulting in a noticeable yellow coloration due to turmeric. 
Despite the anecdotal reports of effectiveness from the clients, Julia Miller observed that 
the dogs still presented with yeast infections and pododermatitis. She expressed 
skepticism about the efficacy of coconut oil, noting that, based on her experience, it did 
not provide significant benefits and was not a recommended treatment. She 
acknowledged the anti-inflammatory properties of turmeric, suggesting that it might be 
more beneficial when administered orally rather than topically. 
 
Brian Scott shared insights from an educational meeting for residents, where the 
speaker emphasized the importance of considering the financial constraints of clients 
when prescribing treatments. He highlighted the need for dermatologists to balance 
effective treatment with the client's ability to afford and sustain the prescribed care. 
Brian Scott acknowledged that many clients may face financial challenges, making it 
crucial to ensure that the cost of treatments does not jeopardize their ability to meet 
other essential needs. He noted that while topicals and other treatments can be 
effective, they often have expiration dates and should be managed thoughtfully to avoid 
waste. He stressed that being mindful of costs is essential to avoid pricing clients out of 
care and to ensure that dermatological treatments remain accessible. 
 
Kauê Silva (Brazil): The question regarded filaggrin expression in relation to a product 
available in Brazil. He referenced research indicating that certain topical products could 
affect filaggrin levels, a protein crucial for skin barrier function. He mentioned a study 
showing that a specific natural extract could increase filaggrin expression at the protein 
level, based on in vitro and ex vivo analyses. He further      inquired if such a product is 
available in the U     S     A. and whether its application could genuinely enhance 
filaggrin expression in atopic dogs. He noted that if effective, increasing filaggrin levels 
would be beneficial for improving the skin barrier, which is typically compromised in 
atopic patients.  
 
Domenico Santoro was not aware of the specific extract or product mentioned,      and 
noted that it does not appear to be available in the USA. He expressed enthusiasm for 
the idea of testing such a product, recognizing the potential benefits of increasing 
filaggrin expression to improve skin barrier function and decrease skin pH. He referred 
to various studies indicating that increasing gene expression and post-translational 
modifications of filaggrin could be beneficial. He agreed that a study focused on atopic 
dermatitis in dogs would be valuable to assess the clinical efficacy of such a product. 
Domenico Santoro emphasized the importance of not only increasing filaggrin 
expression but also evaluating its impact on overall skin health and barrier function. 
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Boo, Ao Lin (Malaysia): What is the appropriate concentration of bleach for treating 
resistant bacterial infections? She sought information on how to use bleach effectively 
and safely in cases where traditional treatments might not be working. 
 
Julia Miller responded by referring to a well-known solution used in veterinary practice 
for treating resistant bacterial infections: Dakin's solution. She explained that Dakin's 
solution is a diluted bleach solution that has been utilized for its antimicrobial properties. 
 
Domenico Santoro discussed the appropriate concentration and use of bleach for 
treating resistant bacterial infections. He noted that a concentration of 0.05% of sodium 
hypochlorite is commonly used and has been shown to be non-cytotoxic in vitro. To 
achieve this concentration, he mentioned that one would typically dilute 1 to 3 milliliters 
of bleach in one gallon of water. Further highlighting that bleach degrades over time, 
especially when diluted, and therefore, it is crucial to prepare fresh solutions regularly. 
He recommended a contact time of 3 to 5 minutes to ensure effectiveness in killing 
bacteria. In his personal experience, he advised clients to leave the solution on for 5 
minutes and found that compliance improved when clients were reminded of this 
duration. Regarding the frequency of application, he mentioned that he typically uses 
the solution daily, sometimes twice a day, until the infection resolves. 
 
Boo, Ao Lin (Malaysia): Regarding the topical product Atop 7®, has anyone seen            
side effects such as skin irritation, hair loss, redness, or increased itchiness in pets. She 
was interested in any reported adverse effects and whether these were significant 
concerns with the product. 
 
Domenico Santoro responded by stating that he had not observed any side effects 
with the use of Atop 7® and invited others to share their experiences. There were no 
additional comments. 
      
Jesica Grandinetti (Argentina) shared her experience with using hypochlorous acid, a 
form of bleach commonly available in the market. She explained that she dilutes the 
product daily and applies it by spraying it on affected areas. She reported positive 
outcomes with this approach, noting that she has not observed any adverse reactions or 
inflammation in the patients. She emphasized that the product is well-tolerated by the 
animals, which accept the treatment readily. According to her experience, hypochlorous 
acid has proven to be highly effective. 
 
Julia Miller added that, in her experience, dogs can sometimes become irritated by any 
topical product, including those like Dermoscent®, Atop 7®, Douxo®, and others. She 
emphasized that if a dog's skin worsens after applying a topical treatment, it is advisable 
to discontinue its use. To manage irritation, she mentioned that she occasionally dilutes 
the bleach solution even further if the skin is exceptionally sensitive or if irritation occurs. 
Julia Miller advised that it is acceptable to adjust the concentration as needed to ensure 
the comfort and safety of the patient. 
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Domenico Santoro emphasized the importance of carefully managing the 
concentration of bleach solutions when advising clients. He noted that even small errors 
in dilution—such as using 0.1 mL, 1 mL, or 2 mL of bleach—can lead to significant 
variations in concentration, potentially resulting in solutions that are too strong and 
irritating. He cautioned that overly high concentrations, such as a 1-10% solution, can 
be harsh on the skin and cause irritation. Domenico Santoro mentioned that in some 
dermatological practices, a 10% bleach solution is used for environmental 
decontamination for dermatophytes, but such high concentrations can lead to 
excessively dry skin and brittle hair, making it prone to breakage. Therefore, he 
recommended avoiding excessively high concentrations and ensuring that bleach 
solutions are used at safe and effective levels 
 
Alessandra Correa (Brazil): She had not had success with hypochlorous acid in her 
private clinic, and reported observing side effects, such as pruritus and erythema      in 
some patients, even when using lower concentrations.  
 
Domenico Santoro acknowledged her concerns, agreeing with Julia Miller's previous 
point that bleach may not be suitable for every dog. He noted that even small amounts 
of bleach can cause reactions in some animals.  
 
Fernando Bittencourt Luciano commented on the use of bleach, noting that it is a free 
radical, which is why it has a short lifespan and needs to be prepared fresh. He 
emphasized that bleach must be used promptly to maintain its effectiveness against 
bacteria and fungi. Fernando Bittencourt Luciano also recommended wiping off any 
residues before application to ensure better results. Additionally, he advised against 
using bleach in combination with other lipid-based products as it can react adversely 
with them. He suggested using bleach with water alone for optimal effectiveness. 
 
Question from the audience: How is a large, hairy breed dog managed with topical 
therapy? She asked for recommendations on advising pet owners about the use of 
topical treatments, specifically whether it is advisable to transition these dogs to long-
term topical therapy to address antimicrobial resistance. She was particularly interested 
in whether starting with initial treatments and then maintaining with foams and mousses 
was a viable strategy.  
 
Domenico Santoro stated that he was never hesitant to recommend topical treatments, 
even for large breeds such as a Newfoundland. His initial approach involved discussing 
with clients whether they could shave the dog, as this could significantly enhance the 
effectiveness of topical therapies. Many owners tend to agree in doing this, although 
owners of show dogs might refuse. He emphasized that if the dog was not being shown, 
shaving could be beneficial. For large breeds like German shepherd dogs, he still 
advocated for topical treatments over systemic antibiotics, believing that they were often 
more effective and targeted. 
 
Julia Miller agreed, noting that many skin lesions are focal, so even on a heavily 
coated dog, it is still possible to reach the skin, particularly if the dog has alopecia or 
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hypotrichosis. For maintenance, she highlighted the efficacy of spot-on treatments. 
These treatments can be particularly advantageous for dogs with long hair, as they 
allow for targeted application by parting the fur. Products like spot-ons could be very 
beneficial for maintenance, especially for dogs that may not be bathed frequently. 
 
Domenico Santoro expressed his appreciation for the discussion and shared that he 
had a question regarding bacteriophages. He noted that they had not covered this topic 
extensively, partly due to their limited commercial availability. He inquired if Viviane Filor 
could briefly outline the pros and cons of bacteriophage therapy, particularly from a 
commercial perspective, and provide insights into its feasibility for near-future 
availability. 
 
Viviane Filor responded by outlining the current challenges associated with 
bacteriophage products. She highlighted that while bacteriophage therapy holds 
promises, its practical application is hindered by significant disadvantages. Key issues 
include the complexity of developing a safe and effective product, ensuring that it does 
not introduce unwanted bacteria or contaminants, and overcoming difficulties in creating 
a product that is safe for      use at home by clients. Nevertheless, she acknowledged 
that one of the major advantages of bacteriophage therapy is its high specificity. 
Bacteriophages are highly targeted and species-specific, which helps prevent disruption 
to the microbiome, a critical factor in maintaining overall skin health. 
 
Fernando Bittencourt Luciano noted that, in large animals, bacteriophage products 
are already commercially available and have been utilized in various veterinary 
applications. He highlighted that these products are in use for specific bacterial 
infections and are being integrated into practices, particularly in the fields of livestock 
and agriculture. 
 
Domenico Santoro addressed the group, bringing attention to a new technology in 
bacteriophage therapy. He expressed optimism that advancements in this field would 
lead to more accessible and practical applications in the near future. Domenico Santoro 
highlighted a significant challenge with current bacteriophage products: their need for 
preservation at extremely low temperatures, typically -80°C, which complicates storage 
and distribution. He noted that these products are typically dispensed in a frozen state 
and must be thawed before use. He also mentioned that while current practices involve 
keeping these products frozen for extended periods, improving refrigeration options 
could simplify their use. He emphasized the highly targeted nature of bacteriophage 
therapy as a major advantage.  
 
Brian Scott shared his approach to managing severe cases of methicillin-resistant 
staphylococcal infections, which he frequently encounters in his dermatology practice. 
He emphasized that as a dermatologist     , he often deals with challenging cases that 
other practitioners might not see. Given the prevalence of these resistant infections, he 
frequently recommends the use of bleach for his clients, advising its application either 
daily or every other day. For long-coated breeds, Brian Scott suggests using a large 
sponge, available from hardware stores, to apply the bleach solution to the skin. He 
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noted that in Florida's hot climate, this method is effective because it helps the solution 
dry and work on the skin. In cooler northern climates, this approach can also be applied, 
though adjustments may be needed. He recounted his experience from his residency in 
Minnesota, where he would place dogs in tubs and thoroughly clean them with topical 
solutions to address severe infections. He concluded by emphasizing that this method 
has proven effective in managing particularly tough infections. 
 
Domenico Santoro concluded the discussion by expressing his gratitude for the 
engaging conversation and thanking everyone for their time. 
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Antimicrobial Stewardship 
 
J. E. Sykes1 (Chairperson), T. J. M. Jordan1 (Secretary) 
1 Department of Medicine and Epidemiology, School of Veterinary Medicine at the 
University of California, Davis, CA, USA 
 
An Introduction to Antibacterial Resistance and the Problem at Hand (J. E. Sykes)  
 
Jane Sykes (USA) began the workshop by welcoming attendees, introducing invited 
panelists, and presenting a brief overview on trends in antibacterial resistance. 
 
Jane Sykes noted that on a weekly basis, clinicians at the UC Davis Veterinary Medical 
Teaching Hospital (VMTH; Davis, CA, USA) are encountering serious bacterial 
infections with multidrug resistant Mycobacterium spp., Enterococcus spp., methicillin-
resistant Staphylococcus spp. (especially Staphylococcus pseudintermedius), and 
extended-spectrum beta-lactamase-producing and carbapenem-resistant 
Enterobacterales. She described increasing antibacterial resistance to several antibiotic 
drug classes including the beta-lactams, fluoroquinolones, tetracyclines, as well as to 
macrolides, chloramphenicol, potentiated sulfonamides, and now even 
aminoglycosides.  
 
Jane Sykes then introduced antibacterial resistance trends in S. pseudintermedius by 
highlighting a recent study from the College of Veterinary Medicine at Cornell University 
(Ithaca, NY, USA).1 In this study, susceptibility patterns of 1800 S. pseudintermedius 
isolates from canine skin collected between 2007 to 2020 were evaluated. Methicillin-
resistance was documented in 28% of the isolates, and nearly half (47%) of all isolates 
were multidrug resistant (MDR; defined as resistance to at least three antimicrobial 
classes). Over 90% of the methicillin-resistant isolates were MDR. Over the study 
duration, minimum inhibitory concentrations (MICs) to beta-lactams, chloramphenicol, 
fluoroquinolones, macrolides, and lincosamides increased, whereas MICs to 
doxycycline decreased. Similar trends have also been described among S. 
pseudintermedius isolates in other studies. Jane Sykes noted that published studies of 
antibacterial resistance trends in S. pseudintermedius have the potential to be biased 
towards resistance. Such studies rely on data collected from culture and susceptibility 
panels, which are typically submitted by attending clinicians when treatment failure 
occurs.  
 
Jane Sykes then described two patients seen by the Internal Medicine service at the 
UC Davis VMTH. The first case was a 9-year-old castrated male boxer with bacteremia 
and subclinical bacteriuria. In this case, MDR S. pseudintermedius was isolated from 
the dog’s urine; the only available antimicrobials identified using culture and 
susceptibility testing were nitrofurantoin and gentamicin, with resistance identified to all 
third-generation cephalosporins and carbapenems. The second case was a 10-year-old 
castrated male Australian cattle dog that developed a wound dehiscence and a post-
operative surgical site infection along the lateral thorax following surgical resection of a 
chondrosarcoma from the rib cage; an MDR S. pseudintermedius and Enterococcus 

https://sciwheel.com/work/citation?ids=16732962&pre=&suf=&sa=0&dbf=0
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faecium were isolated from the surgical site.  
 
Jane Sykes finished her introduction by stating that concerns about antimicrobial 
resistance in companion animals among public health officials are rising, especially in 
light of the dramatic rise in pet ownership over the last 5 years. To illustrate this point, 
she quoted several statistics including:  
 
1) Approximately one in two households around the globe have a pet.  
2) Approximately 2/3 households in the USA have at least one dog or cat. 
3) There are more client-owned dogs and cats in the USA than there are people in 
Australia and the UK combined.  
 
Jane Sykes noted that this likely translates to a significant volume of prescribed 
antimicrobials, with increased risk for the selection and zoonotic transmission of MDR 
bacteria. She underscored the need for small animal veterinarians to be advocates of 
antimicrobial stewardship and to prescribe antibiotics responsibly. Jane Sykes 
mentioned that guidelines for the diagnosis and antimicrobial therapy of canine 
superficial bacterial folliculitis were published by the International Society for 
Companion Animal Infectious Diseases (ISCAD) in 2014 and are available in open-
access format.2 The guidelines are currently being updated will be available in the near 
future.  
 
Antifungal Drug Resistance (R. Bond) 
 
Recognizing that antimicrobial stewardship pertains to more than the judicious use of 
systemic antibiotics, Ross Bond (UK) discussed emerging antifungal resistance trends 
in veterinary medicine.  
 
Ross Bond introduced this topic by noting that antifungal resistance can either be 
intrinsic or acquired. For example, there are clinically important Candida and Aspergillus 
spp. pathogens relevant to human medicine that are intrinsically resistant to antifungal 
drugs. Ross Bond commented that global health organizations are increasingly 
concerned about acquired antifungal resistance. He then discussed different 
mechanisms of acquired antifungal resistance including:  
 
1. Drug target alterations:  
 
  a. Loss-of-function mutations resulting in the replacement of ergosterol in the  
  fungal cell wall with alternate sterols (i.e., “cholesta-type” sterols) that do not  
  interact with polyene cyclic macrolides (e.g., nystatin) or other drugs that  
  target ergosterol synthesis.  
 

b. Mutations in antifungal drug targets, including in the ERG11 gene  

(encoding sterol 14-demethylase) conferring resistance to azole antifungals, 
and the FKS1 and FKS2 genes (encoding glucan synthase) conferring resistance 
to echinocandins. 

https://sciwheel.com/work/citation?ids=13196184&pre=&suf=&sa=0&dbf=0
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2. Overexpression of: 
 
  a. The drug target. Some azole-resistant strains of Malassezia  
  pachydermatis possess quadruplication of the ERG11 gene, which  

  increases expression of sterol 14-demethylase so it cannot be  
           inhibited by standard dosages of azole antifungal drugs.  
   
  b. Efflux pumps. For example, certain Candida species overexpress efflux  
           pumps that decrease the accumulation of azole antifungal drugs within fungal  
  cells.  
 
Ross Bond highlighted Trichophyton idotineae as an emerging fungal pathogen that 
has been spreading across the Indian subcontinent.3 This fungus is a cause of tinea 
corporis and tinea cruris (i.e., dermatophytosis) and is an anthropophilic clonal off-shoot 
of Trichophyton mentagrophytes. This fungus was first reported by human physicians in 
2016 and reached the USA in 2017. It has been reported that 5% of the Indian 
population are infected with T. indotineae. Of major concern, approximately 75% of T. 
indotineae isolates are resistant to terbinafine, and 10% of isolates are resistant to 
itraconazole. It has been proposed that the emergence of this pathogen has been 
fueled by overuse of over-the-counter antifungal/steroid creams. Isolated case reports 
of dogs infected with T. indotineae in India have been described. 
 
Ross Bond then commented that the majority of dermatophytosis cases he sees at the 
Royal Veterinary College (RVC) in London, UK, are Jack Russell terriers infected with 
Microsporum persicolor, T. mentagrophytes, or Trichophyton erinacei that have 
interacted with rodents, voles, mice, or hedgehogs while hunting. Some practitioners 
may experience delays in making an early and accurate diagnosis of sylvatic 
dermatophytosis in companion animals due to similarities of its clinical presentation with 
other pustular skin diseases, including pemphigus foliaceus and bacterial skin 
infections. 
 
Ross Bond asked if any of the workshop attendees ever had reason to suspect 
antifungal resistance in clinical cases of dermatophytosis. No one raised their hand. He 
also commented on the scarcity of antifungal susceptibility testing offered by 
commercial diagnostic laboratories in the UK and Europe. 
 
Ross Bond then described an 11-year-old castrated male mixed breed cat that was 
examined at the RVC with a 3-year history of sneezing, swelling of the dorsal muzzle, 
nodules on the neck, and a previous diagnosis of fluconazole-resistant cryptococcosis. 
While clinical improvement was noted when this cat was first prescribed fluconazole (50 
mg PO q12 hours) by the referring veterinarian, lesions reappeared then progressed 
over a three-year period. When examined at the RVC, the cat had purulent rhinitis, 
chorioretinitis, marked swelling and ulceration of the dorsal muzzle, and a very poor 
quality of life. Cryptococcus neoformans was isolated from clinical specimens. 
Itraconazole (5 mg/kg PO q24 hours) was prescribed while antifungal susceptibility 
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testing was pending. The isolate was reported as resistant to fluconazole, itraconazole, 
and terbinafine but susceptible to amphotericin B. Despite this antifungal susceptibility 
report, the owner reported immediate improvement in this cat’s clinical signs and 
demeanor when treatment was switched from fluconazole to itraconazole. Ross Bond 
shared photos demonstrating marked improvement in the cat’s clinical signs following 
54 days of itraconazole administration. He noted that fluconazole is generally 
considered the first line antifungal drug for the treatment of cryptococcosis due to its 
ability to penetrate central nervous system, however itraconazole may be effective when 
fluconazole fails.   
 
Ross Bond referred to a “90/60” rule in human medicine regarding the interpretation of 
antifungal susceptibility testing of Candida isolates. According to this rule, 90% of 
Candida isolates will respond to an antifungal drug characterized as “susceptible” by 
reference laboratories, whereas 60% of Candida isolates will still respond to an 
antifungal drug characterized as “resistant”.  
 
Ross Bond then asked if any of the workshop attendees have seen fluconazole-
resistant cryptococcosis.  
 
Allison Kirby (USA) and Jane Sykes noted that they have both encountered 
fluconazole-resistant cryptococcosis in feline patients. Jane Sykes further highlighted a 
case report that she recently published describing fluconazole-resistant cryptococcosis 

in a cat associated with the overexpression expression of sterol 14-demethylase and 
efflux pumps.4 When fluconazole-resistant cryptococcosis is clinically encountered, 
Jane Sykes recommended first switching to itraconazole.  
 
Allison Kirby mentioned that switching from fluconazole to itraconazole was also 
successful in her cases of fluconazole-resistant cryptococcosis.  
 
Ross Bond also asked if any of the workshop attendees have used amphotericin B for 
cryptococcosis. Several attendees nodded their heads. Ross Bond commented that 
amphotericin B could be considered in cases of cryptococcosis that fail to respond to 
azole antifungal drugs.  
 
Jane Sykes noted that she would also consider using amphotericin B as a first line 
treatment in animals presenting with disseminated disease.   
 
Jane Sykes then queried the audience and asked about the background of the 
workshop attendees. Most workshop attendees were veterinary dermatologists from 
North America. There were also approximately five small animal general practitioners, 
approximately two individuals working in industry, and approximately two attendees 
from Asia.  
 
Ross Bond then described Candida auris as another emerging fungal pathogen and a 
global health emergency. Candida auris was first isolated from the ear canal of a human 
patient in Japan in 2009. The fungus is difficult to identify with conventional phenotypic 
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methods in the laboratory; sequencing of the ITS gene or MALDI-TOF are alternative 
techniques that can be used for its identification. In contrast to most Candida species 
that primarily colonize mucosal surfaces, C. auris primarily colonizes the skin and can 
persist in the environment. Candida auris is commonly resistant to azole antifungal 
drugs and amphotericin B, and sometimes echinocandins as well. Ross Bond noted 
that there are outbreaks of C. auris in human hospitals and nursing homes and, 
unfortunately, humans with C. auris-associated fungemia have mortality rates of ~30-
60%. Of note, C. auris colonization and infection of the oral cavity and ears have been 
documented in dogs underscoring the need for a One Health approach for future 
research in the natural history and management of C.auris.5,6  
 
A workshop attendee asked whether C. auris appears different from Malassezia spp.  
 
Ross Bond replied that the appearance of Candida spp. on cytology would be different 
from that of Malassezia spp. 
 
Given the emergence of C. auris, Anette Loeffler (UK) then asked if infection control 
measures should be implemented if Candida spp. organisms are identified cytologically.  
 
Ross Bond replied that infection control measures are likely unnecessary for common 
Candida spp. isolates, however, they would be needed for C. auris due to its zoonotic 
potential.  
 
Anette Loeffler then noted that it is not possible to speciate Candida spp. based on 
cytologic appearance. Anette Loeffler then asked Jane Sykes whether infection 
control measures for Candida spp. are routinely implemented at UC Davis. Jane Sykes 
noted that specific infection control measures for Candida spp. were not currently 
required at the UC Davis VMTH.  
 
One workshop attendee reported wearing gloves for every single patient examination 
regardless of the clinical presentation or circumstance.  
 
Another workshop attendee reported disliking gloves as they impair the ability to 
conduct a thorough dermatologic exam and palpate skin lesions.  
 
Jane Sykes pointed out environmental concerns if disposable gloves are worn for every 
patient. 
 
Ross Bond then shared antifungal susceptibility results from two clinical isolates of M. 
pachydermatis originating from dogs that failed to respond to topical ear preparations 
containing miconazole, clotrimazole, terbinafine, or to oral ketoconazole. Antifungal 
susceptibility testing demonstrated both isolates of M. pachydermatis were resistant to 
azole antifungals.  
 
Ross Bond then asked if any of the workshop attendees had encountered Malassezia 
spp. infections that had not responded to azole antifungal drugs. More than half of the 
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workshop attendees raised their hands. Ross Bond then asked the workshop 
attendees what therapeutic approaches they have used for suspected azole-resistant 
Malassezia spp.  
 
One workshop attendee noted success with topical products containing TrisEDTA.  
 
Koji Nishifuji (Japan) described a Shih tzu that was seen at his clinic with Malassezia 
dermatitis that did not respond to a topical shampoo containing 2% miconazole and 2% 
chlorhexidine, oral itraconazole, or oral ketoconazole. He successfully treated this case 
with a topical ketoconazole cream meant for human use.  
 
One workshop attendee noted that the majority of ketoconazole-resistant Malassezia 
dermatitis that they have encountered were secondary to concurrent allergic skin 
disease. In addition to addressing the primary cause of Malassezia dermatitis, this 
workshop attendee reported success with frequent bathing (i.e., every-other-day to 
twice weekly) using over-the-counter shampoos containing 1% selenium sulfide.  
 
Ross Bond commented that before the availability of the antimicrobial shampoos 
currently on the market, he treated Malassezia dermatitis using medicated shampoos 
containing 1% selenium sulfide followed by enilconazole-containing rinses. He noted 
that in the UK, Malassezia dermatitis is primarily treated topically, whereas in North 
America, systemic antifungals are more commonly prescribed.  
 
Andrew Simpson (USA) commented that he typically uses ketoconazole for 
Malassezia dermatitis and has been underwhelmed with outcomes following terbinafine 
treatment. He noted that itraconazole, topical clotrimazole spray, or, for otitis, 
clotrimazole-containing otic preparations or the use of 1 part household vinegar to 1 part 
water can sometimes be effective for resistant cases. He then asked if there is any 
clinical utility in performing antifungal susceptibility testing if fungal isolates can still 
respond to drugs that diagnostic laboratories identify as resistant.  
 
Ross Bond replied by noting that there is currently a gap in diagnostic testing because 
clinical breakpoints for antifungal drugs have not yet been established. As a result, 
current diagnostic laboratories are identifying fungal pathogens as being susceptible or 
resistant to antifungal drugs based on epidemiologic cut-off values rather than clinical 
information. While there are laboratories that characterize fungal isolates as susceptible 
or resistant to various drugs, the clinical relevance of this information is not apparent. 
Ross Bond identified several areas in great need of further research including the 
development of a standard method of processing MICs for antifungal drugs in fungal 
isolates, a global surveillance program of Malassezia to track changes in resistance 
patterns, and the establishment of clinical breakpoints.  
 
A workshop attendee from Brazil noted that Malassezia species have the potential to 
produce biofilm which could explain resistance in some cases. This attendee noted that 
treatment of Malassezia otitis often requires frequent ear cleaning to remove biofilm.  
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Another workshop attendee from Sao Paulo, Brazil commented that itraconazole is 
used more frequently than fluconazole in their region as fluconazole is cost-prohibitive 
in Brazil. While they do not encounter azole-resistant cryptococcosis in their region, 
azole-resistant sporotrichosis is emerging as major problem.   
  
How Long to Treat for with Systemic Antimicrobials for Pyoderma? (A. Loeffler) 
 
As Anette Loeffler presented the updated ISCAID guidelines regarding the 
identification and treatment of pyoderma earlier at the WCVD10, she focused her mini-
presentation in this workshop on the duration of treatment of pyoderma with systemic 
antibiotics.  
 
Anette Loeffler noted that when she first started in clinical practice, the standard of 
care was to prescribe a 5-day course of oral antibiotics for any infection regardless of 
the site of infection. Anette Loeffler further reminisced that, when she started her 
dermatology residency, the standard of care was to prescribe a 3-week course of oral 
antibiotics for superficial pyoderma. Recently, shorter courses of oral antibiotics for 
superficial pyoderma have been discussed based on resistance concerns and trends in 
human medicine.7,8 It has been argued that reducing antimicrobial exposure reduces 
adverse effects on other organ systems, reduces selection for resistant bacteria, 
reduces impact on the gut microbiome, results in better owner compliance, and lowers 
the cost of care. In the human literature, for most infections, short courses of antibiotics 
are defined as lasting 3-5 days, whereas long courses last 7-10 days.  
 
Annette Loeffler discussed a randomized, double-blind, placebo-controlled trial where 
humans with cellulitis were given either 5 or 10 days of levofloxacin; this study found no 
significant differences in clinical outcomes between treatment groups.9  
 
Anette Loeffler also discussed a single-center retrospective cohort study where 
hospitalized patients with obesity and heart failure with concurrent skin and soft tissue 
infections were administered either short courses (i.e., 7-8 days) or long courses (i.e., 
10-15 days) of oral antibiotics based on clinician preference.10 Patients who received 
longer courses of oral antibiotics had a higher number of treatment failures. However, 
this study was likely influenced by selection bias as clinicians may have chosen longer 
courses or oral antibiotics for patients presenting with more severe skin and soft tissue 
infections.10 
 
Anette Loeffler also discussed a 2023 retrospective longitudinal study describing 
antibiotic use in a cohort of 217,410 human patients with acne vulgaris seen over a 15-
year period.11 In that study, 74% of patients received an initial course of oral antibiotics 
lasting between 28-90 days (median, 56 days). Fifty-eight percent of patients received a 
second course of antibiotics after a gap in receiving antibiotics for longer than 28 days. 
In this study, patients had a cumulative duration of antibiotic exposure of 8.5 months 
over the study period. Anette Loeffler pointed out that national and international 
guidelines on the management of human acne vulgaris recommend prolonged antibiotic 
courses for longer than 3 months, typically with tetracycline antibiotics or trimethoprim.11 
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Anette Loeffler then highlighted a recent opinion piece in JAVMA where the currently 
recommended duration of antibiotic administration for the of treatment of canine 
superficial bacterial folliculitis was questioned.12  
 
Anette Loeffler briefly summarized the new recommendations made in the upcoming 
ISCAID guidelines regarding for the treatment of pyoderma in canine patients, which are 
summarized below.  
 
1. For superficial pyoderma: antimicrobial topical therapies as sole treatment should be 
used when possible. Response to topical therapy should be reassessed by a 
veterinarian after 2-3 weeks. Thereafter, topical antiseptics should be continued until all 
lesions resolve and until the underlying primary cause for superficial pyoderma has 
been identified and addressed. The upcoming ISCAID guidelines define clinical 
resolution as the timepoint when all primary lesions (i.e., papules, pustules, 
erythematous epidermal collarettes) associated with superficial pyoderma have 
resolved. 
 
Anette Loeffler acknowledged that topical therapy alone may not be a viable option for 
some dogs and some dog owners. In these circumstances, systemic antibiotics may be 
needed. Should this be the case, the new ISCAID guidelines recommend an initial 2-
week course of systemic antibiotics followed by re-evaluation prior to the end of the 
course to determine whether longer treatment is needed. Whenever possible, systemic 
antibiotics should be combined with topical antimicrobial therapy. 
 
Anette Loeffler noted that the published evidence to support this recommendation 
(n=36 studies) is difficult to evaluate due to variation in study design and outcome 
measures among studies. As a result, the strength of this recommendation was graded 
as SOR C, which are recommendations typically based on consensus, usual practice, 
opinion, disease-oriented evidence, or case series.  
 
Jane Sykes then asked the audience whether there was a place for telemedicine in 
evaluating animals with superficial pyoderma to determine clinical resolution.  
 
Mitzi Clark (USA) from the Cornell University College of Veterinary Medicine (Ithaca, 
NY, USA) commented that she prefers to recheck patients in person so she can assess 
the true extent of lesions and perform cytology. She also noted that some skin lesions 
can be challenging to evaluate through telemedicine. 
 
Anette Loeffler added that performing cytology to diagnose superficial pyoderma, and 
evaluate its response to treatment, is strongly recommended by the new ISCAID 
guidelines.  
 
John Hutt (Australia) also advocated for in-person recheck appointments when treating 
dogs for superficial pyoderma as owners may overlook some skin lesions and 
misinterpret that the infection has cleared before it has. 

https://sciwheel.com/work/citation?ids=16743244&pre=&suf=&sa=0&dbf=0
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Anette Loeffler also recommended in-person recheck appointments for best evaluation 
of predisposing causes (i.e., allergies, endocrinopathies, etc.). 
 
Elizabeth Goodale (Canada) commented that many of her clients share poor quality 
images of their animal’s skin disease, making it challenging to interpret clinical 
resolution of skin infections by telemedicine. She has found that it is also difficult for 
clients to facilitate a thorough dermatologic exam and show the affected body regions 
using either a mobile device or webcam. 
 
Anette Loeffler recommended that practitioners educate their clients regarding the risk 
for selection of drug-resistant bacteria with antibiotic usage, the need to return for 
recheck appointments, and the critical importance of determining the primary reasons 
why an animal is developing superficial pyoderma.  
 
One workshop attendee agreed with the importance of rechecking patients in-person to 
formulate a plan for flares of allergic skin disease in the future; this attendee often 
prefers prescribing a short course of oral corticosteroids early during an animal’s allergic 
flare rather than using oral antibiotics.  
 
2. For deep pyoderma: the new ISCAID guidelines recommend prescribing a 3-week 
course of oral antibiotics for deep pyoderma and then re-assessing the response to 
treatment before the course is completed. Treatment with systemic antibiotics should be 
continued until clinical signs are static and bacteria are no longer found in lesions on 
cytologic examination. Topical antimicrobial therapy is recommended as soon as an 
animal’s skin lesions are no longer painful. Continuing systemic (oral) antibiotics for 2-
weeks past clinical resolution is no longer recommended.  
 
Once again, Anette Loeffler stressed the importance of identifying and addressing the 
risk factors and causes that predispose the animal to developing deep pyoderma in 
order to prevent recurrent deep infections in the future.  
 
Recombinant endolysin of bacteriophage S25-3 preferentially targets 
Staphylococcus spp. causing pyoderma in humans and dogs (K. Nishifuji) 
 
To conclude this workshop, Koji Nishifuji (Japan) presented data from a recent study 
performed at his laboratory at the Tokyo University of Agriculture and Technology 
(Tokyo, Japan) investigating a novel therapy for the treatment of Staphylococcus spp. 
pyoderma.  
 
Koji Nishifuji referenced a 2013 study that characterized the antibacterial activity of the 
S25-3 bacteriophage against Staphylococcus aureus.13 The antibacterial activity of the 
S25-3 bacteriophage was attributed to its production of endolysin which induces lysis of 
peptidoglycans found with the cell wall of S. aureus. The aim of the study was to 
determine whether recombinant endolysin from the S25-3LYS bacteriophage has lytic 
activity against isolates of Staphylococcus spp. collected from human and canine 

https://sciwheel.com/work/citation?ids=16746422&pre=&suf=&sa=0&dbf=0
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pyoderma. 
 
The recombinant endolysin had lytic activity against several Staphylococcus species, 
including S. aureus and S. epidermidis, with preferential activity against S. aureus. The 
lytic activity of recombinant endolysin against clinical isolates of S. pseudintermedius 
and S. schleiferi was similar to that for S. aureus. There was no activity against 
Streptococcus mitis, Pseudomonas aeruginosa, Bacillus spp., Corynebacterium spp., or 
Propionibacterium spp. (Cutibacterium acnes). 
 
Koji Nishifuji then described his findings using a mouse model of impetigo. Pre-
incubation of S. aureus and S. pseudintermedius with recombinant endolysin decreased 
their viability and ability to penetrate the epidermis. It also decreased the dimensions of 
subsequent pustule formation.  
 
Koji Nishifuji concluded that the recombinant endolysin tested in this study: 
 
1) preferentially and selectively lyses clinical isolates of staphylococci associated with 
human and canine pyoderma, 
2) inhibits pustule formation, 
3) is a novel therapeutic for future drug development and testing.  
 
Attendees agreed that such novel therapies represent an optimistic path forward for 
combating antimicrobial resistant bacteria. The meeting was adjourned. 
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Allergy testing 
 

M. N. Saridomichelakis1 (Chairperson), F. Kaltsogianni2 (Secretary) 
1     University of Thessaly, Karditsa, Greece 
2Omnivet, Athens, Greece 
 
Introduction 
Manolis Saridomichelakis (Greece) welcomed the participants and announced that 
five distinguished speakers have been invited to present short lectures on intradermal 
test (IDT), prick test, patch test, serology for allergen-specific IgE, and allergen-induced 
lymphocyte proliferation (LP). Then he commented that the title of the workshop is not 
accurate because the discussion will not be about ‘     allergy’      testing (i.e., tests proving 
the cause of an allergic reaction) but about ‘     allergen’      testing (i.e., tests designed to 
show sensitization to allergens). He emphasized that there is a big difference between 
sensitization to an allergen, which is a biochemical and immunological process, and 
being allergic to the same allergen, implying that clinical signs must appear after 
exposure. 
 

Intradermal test with environmental allergens in dogs (S. Aleksandrova) 
 

Svetlina Aleksandrova (Bulgaria) discussed that i     n this test, allergen solutions are 

injected intradermally to investigate the presence of allergen-specific IgE in the skin. 
The basic mechanism behind a positive IDT reaction is the crosslinking of allergen-
specific IgE, which is already present on the surface of mast cells (MC     ). These cells 
are normally present in the dermis, especially around blood vessels, and IgE 
crosslinking causes their activation and degranulation, with subsequent vasodilation and 
increased capillary permeability. Vasodilation is macroscopically seen as erythema, 
while increased capillary permeability is translated to edema. 
     
Although IDT has been used in veterinary medicine for decades, it is not standardized. 
For example, there is no standardization of allergen solutions, which           differ, not only 
among manufacturers, but also among different batches of the same allergen from the 
same manufacturer. The importance of this variability is mainly related to the 
concentration of major allergens in each solution. Major allergens are the molecules of 
the parent allergen against which IgE is produced by most (>50%) sensitized dogs, and 
if their quantity is low, false-negative IDT results are expected. We know only a few 
major allergens for dogs with atopic dermatitis (AD)1, and we do not know their 
concentration in the available allergen extracts or their optimal dilution. For the latter 
purpose, the concept of ‘     irritant threshold concentrations’      has been proposed and 
adopted in the most recent guidelines.2 It assumes that injection of an allergen solution 
at high concentration may cause an irritant IDT reaction that is not IgE-mediated but can 
mimic an IgE-mediated one. However, the validity of this approach is questionable, 
mainly due to      non-clinically relevant IgE sensitization. For example, many healthy 
dogs produce IgE against house dust mites, which leads to positive IDT. Therefore, we 
cannot be sure if a positive IDT in a healthy dog represents an irritant reaction, or      an 
IgE-mediated but non-clinically relevant sensitization, or an IgE-mediated reaction due 
to cross-reactivity with an irrelevant antigen, and there is no practical way to 
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differentiate among these possibilities. A possible way to bypass the problem of the 
unknown optimal concentrations of allergen solutions, is to use the allergen serial 
dilution method, as it is practiced in human medicine. In this case, the aim of IDT is not 
only to detect positive reactions but also to find the highest dilution of the allergen 
extract to which a dog with AD will react.  
 

 Another important consideration is related to the interpretation of IDT results. To this 
purpose, the objective (measurement of wheal size) and/or the subjective (evaluation of 
erythema, size, and turgidity of the wheal) method can be used. In a recent study on the 
repeatability and reproducibility of the subjective interpretation in dogs with AD,3 10 
allergens, the positive control (PC) and the negative control (NC) were injected 
randomly at 25 injection sites in a way that investigators were blind as to which allergen 
or control solution had been injected at each site. In every dog, all allergens were 
injected at least once, and some of them two, three, four, or even five times. The three 
investigators who evaluated the reactions were blinded to each other and were aware 
only of the position of the known NC and PC that had been injected separately from the 
25 injection sites. In this study,      repeatability and reproducibility of IDT were relatively 
low, and this offers one more explanation for      false-positive and false-negative IDT 
results. There are many possible reasons for the suboptimal performance of IDT in dogs 
with AD, and new studies are needed to explore them. In the meantime, this problem 
may be partially accounted for by injecting each allergen solution twice (in a clinical 
setting) or four times (in a research setting), like in human medicine. 
 
In conclusion, new studies are needed to standardize allergen solutions for IDT, and 
perhaps to investigate the use of purified major allergens, instead of whole allergen 
solutions; in the meantime, we may start using the serial dilution method. Also, we need 
more studies to find the optimal way to interpret      IDT results.  
 

Thierry Olivry (Sweden) commented that in most studies investigating ‘     irritant 
threshold concentrations’,      serology was not performed to verify that the healthy dogs 
did not have allergen-specific IgE to the corresponding allergen. He           agreed that a 
positive IDT reaction for an allergen against which a healthy dog has IgE is not an 
irritant reaction, but a true positive. He also mentioned that a dog with AD may be 
sensitized to allergens by a non-IgE-mediated mechanism, and thus, allergen-specific 
IgE would not be clinically important for that dog. 
 

Manolis Saridomichelakis concluded that Thierry      Olivry also challenges the concept 
of ‘     irritant threshold concentration’     . 
 

Thierry Olivry replied that the concept is not necessarily wrong if healthy dogs with 
negative serology for allergen-specific IgE are used. 
 

Manolis Saridomichelakis commented that serology and IDT results are not always 
the same and that a healthy dog may have allergen-specific IgE in the skin, but not in 
serum. 
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Thierry Olivry mentioned that in ‘     irritant threshold concentration’      studies, healthy 
(i.e., non-allergic) dogs are used. Therefore, if serology is negative, a positive IDT 
reaction to a certain dilution of the allergen upon titrated IDT can be considered a false-
positive result. 
 

Kenichi Masuda (Japan) said that, in his opinion, a negative result of serum test cannot 
ensure that there is no allergen-specific IgE in the body; for example, local IgE 
production in the skin that cannot be detected in serum, is a possibility. Therefore, the 
only way to prove that an IDT reaction in a healthy dog is irritant and not IgE-mediated 
is to use IgE knock-out dogs (i.e., dogs with mutations making them unable to produce 
IgE).  
 

Ralf Mueller (Germany) agreed and wondered why local IgE production in the skin may 
occur only in allergic and not in healthy dogs. He added that another way to perform 
these studies could be      to first take skin biopsies from the healthy dogs and confirm 
that there is no IgE on their MC     , and then to use them to determine the ‘     irritant 
threshold concentrations’     . 
 

Thierry Olivry agreed. 
 

Craig Griffin (USA) mentioned that he has done some studies on IDT repeatability and 
reproducibility, and he believes that they differ among reaction grades; +4 and probably 
+3 reactions are very reproducible, whereas +2 reactions are not. Especially for the 
latter, the results depend on the person(s) who perform the injections and read IDT. 
 

Svetlina Aleksandrova replied that in the published study,3 the repeatability and 
reproducibility of IDT remained essentially the same when results were re-analyzed, 
considering      only the +3 and +4 reactions. To further exemplify the problem, she 
commented that the blinded histamine solution was scored negative in rare instances, 
and the blinded NC was scored positive. Finally, she challenged the idea of neglecting 
+2      reactions assuming that they may denote ‘     less hypersensitivity’      compared to 
+3/+4 reactions.  
 

Craig Griffin commented that the results of the published study3 are very similar with 
his own observations, that +2 reactions are the main reason for the low repeatability and 
reproducibility of IDT, and that we need studies to investigate the possible influence of 
the person performing the intradermal injections. 
 

Svetlina Aleksandrova mentioned that in the published study,3 all injections were done 
by the same investigator. 
 

Craig Griffin replied that some people perform the injections much better than others. 
 

Thierry Olivry expressed the opinion that a higher-grade IDT reaction does not mean 
that the dog is more      ‘sensitive’      or more ‘     allergic’      than a dog with a lower-grade 
reaction and offered the example of experimental dogs that initially needed a high 
amount of intradermally injected allergen to have positive IDT, despite their effective 
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sensitization. For this reason, he discouraged relying on the grade of IDT reactions or 
the serum concentration of allergen-specific IgE to determine the patient’s allergy 
severity.  
 

Craig Griffin clarified that he simply mentioned that stronger IDT reactions are more 
reproducible. 
 

Thierry Olivry commented that there is a need to search objective ways to evaluate 
erythema and firmness of wheals and proposed to the members of the International 
Committee on Allergic Diseases of Animals (ICADA) to search for a more sophisticated 
and standardized way for IDT interpretation. 
 

Svetlina Aleksandrova agreed and added that we also need to search for more 
accurate methods to deliver the intradermal injections in terms of volume and depth of 
injection.  
 

Craig Griffin commented that, despite these shortcomings, when he compared the 1-
year success rate of immunotherapy between dogs with only +2 positive IDT reactions 
and dogs with predominantly +3 and +4 reactions there was no difference. 
 

Manolis Saridomichelakis summarized the most important conclusions from the 
discussion, saying that the concept of ‘     irritant threshold concentrations’      may not be 
valid because it assumes that <10% of healthy dogs have allergen-specific IgE in their 
skin and that the IDT, as currently practiced, is characterized by low repeatability and 
reproducibility. Due to the latter, he proposed to inject each allergen at least twice, 
which necessitates reducing the number of tested allergens and including only the 
important/relevant ones, like in human medicine. 
      
Can we play with the prick test? (     E. Samuel [     Badulescu]                
 

Elisa Samuel (Badulescu) (Romania) commented that c     urrently, it is not known      
how                prick tests (PT) in dogs should be performed and interpreted. There is a lot 

more information in human medicine, where it is the ‘     gold standard’      in vivo test, and 
it is used mainly in patients with allergic rhinitis or asthma, and less commonly in AD. 
Some of the variables related to PT are the selection of the PC and NC, prick device 
(number of heads, height, shape, thickness, etc.), pricking angle, pressure applied by 
the operator, quality and potency of allergen solutions, the      volume that enters the 
skin, and interpretation of the results. For some of them, there are no clear 
recommendations, even for humans. 
 
In human medicine, the PC is usually histamine at 10 mg/ml, and the NC is the diluent 
of the allergens. Reactions to the PC and NC are measured first, followed by reactions 
to allergens. The PC is needed to ensure cutaneous reactivity to histamine. The NC is 
mainly used to exclude dermographism and ideally should induce no wheal, but this is 
not always the case, and results vary among humans and different areas of the skin. 
For this reason, the definition of a negative reaction to the NC is not standardized, and it 
affects the definition of a positive reaction to the PC. For example, if the maximum 
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acceptable limit for a NC is a wheal diameter up to 3mm, then the minimum acceptable 
limit for a PC can be set at a diameter of 6mm. Finally, there is no consensus of how 
reactions to allergens should be interpreted in comparison to the NC, PC, both, or 
independently of them. In the few published studies where dogs were prick tested, 
different histamine concentrations were used as the PC, different solutions as the NC, 
and in one study the PC was measured first, followed by the allergens, and then by the 
NC. Due to these methodological differences, it is impossible to draw valid conclusions 
regarding the best PC or NC, or their interpretation.  
 
 In human medicine, there is an ongoing effort to standardize allergen solutions based 
on their major and minor allergen content, with the aim of achieving consistency among 
batches and manufacturers. However, the latter has not been achieved, and the 
potency of extracts is measured by different in-house methods and expressed in various 
units. Thus, the current recommendation is that prick test results from different studies 
can be compared if allergens from the same source have been used. In canine studies, 
various environmental and/or food allergens for human use have been used at different 
concentrations/potencies, and results cannot be compared. 
 
The p     rick device has a major influence on wheal size. Ideally, the same device should 
be used across studies, but in human medicine, there is no consensus on the best 
device. It has been proposed that single-head may be preferable to multiple-head 
devices because, when the latter are rotated, different pressure is applied on each 
head. In any case, it is difficult to interpret the results of studies comparing different 
devices due to small sample sizes, the limited number of devices that have been 
compared, and methodological variability. Irrespective of the device, the angle and the 
pressure applied by the operator will also affect results, and since they cannot be 
standardized, there is some effort towards the development of automatic devices. 
Available data do not permit the drawing of conclusions about prick devices in dogs.  
 
The method of PT      interpretation is another major consideration. Among different cut-
offs proposed in human medicine, the most popular one is that of a wheal diameter at 

least           3mm larger than the      NC. Interestingly, the adoption of this cut-off was not 

based on clinical relevance but on high reproducibility. Also, there is a recent tendency 

in human allergology to use individualized cut-offs with the understanding that skin 

reactivity depends on multiple endogenous and exogenous factors. For dogs, an 

arbitrary cut-off of ≥ 3mm (regardless of the NC) or      ≥ 3mm higher than the NC is 

commonly used.            There are studies where PT      results were compared to IDT 
results, using      the latter as the gold standard. However, as previously mentioned, IDT 
is not the real gold standard. Therefore, these studies should be interpreted in light of 
the shortcomings that occur when using an imperfect test (IDT) to evaluate a new, and 
perhaps more imperfect, test (PT     ).  
 
In the first article on PT      in dogs,4 published more than 30 years ago, the conclusion 
was that it is difficult to interpret reactions, not only to allergens, but also to the NC and 
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PC. Subsequently, few other studies appeared and compared PT      with IDT. In one 
study5 the conclusion was that PT      is more sensitive than IDT, but in another6 the 
opposite was found. 
 
In a recently published study     ,7 PT      and IDT for two environmental allergens 
(Dermatophagoides farinae, Lolium perenne) were performed in dogs with AD. PT      
results were interpreted subjectively, and objectively, and for the objective interpretation, 
all seven criteria that have been used in veterinary or human medicine were applied. 
The correlation of the results of these two tests was not satisfactory (from poor to 
moderate), and the best correlation was achieved if PT      wheals with the longest 
diameter > 8.5mm were considered positive. Interestingly, there was no difference in D. 
farinae wheal size between dogs with positive or negative IDT for this allergen. A 
drawback was the unexpectedly low number of positive IDT reactions, especially to D. 
farinae. In any case, based on these results we cannot recommend PT      as a substitute 
of IDT. 
 
Based on the above, it is obvious that      many more studies are needed before being 
able to recommend PT      in routine clinical practice, either in lieu of IDT or along with 
IDT. Until then we can only “play” with the PT     , trying to learn the rules of the game. 
 

Ralf Mueller commented that the main reason PT      is used in humans instead of IDT is 
that the latter is more likely to cause anaphylactic reactions. Since anaphylaxis does not 
occur after IDT in dogs, we probably do not need the PT      at all. 
 

Elisa Samuel (Badulescu)      agreed with the comment. 
 

Manolis Saridomichelakis disagreed, saying that the allergens for PT      are cheaper, 
and widely more available than veterinary allergens for IDT. 
 

Thierry Olivry shared the unpublished results of a study on the content of six D. farinae 
commercial extracts that were purchased from three manufacturers (two veterinary, one 
human) in two batches, and produced > 2 years apart from each manufacturer. Gel 
electrophoresis showed that most bands were visually similar between the two batches 
of each of the two veterinary laboratories; on the contrary, the human extracts (one for 
commercial use and the other for research purposes) were completely different. 
Measurement of Der f 1 and Der f 2 concentrations showed more than a 10-fold 
difference between extracts from different manufacturers. When the same extracts were 
used to detect IgE against the whole extract of Der f in canine serum samples with low, 
medium or high allergen-specific IgE against either Der f 1 or Der f 2 in the PAX® (Pet 
Allergy Xplorer; Nextmune, Lelystad, Netherlands), results were variable, and      
occasionally there was undetectable Der f-specific IgE with some extracts. This is an 
example showing that molecular allergens may be preferable over crude extracts for 
sensitization testing. About 10-15 recombinant or purified molecular allergens (including 
Der f1 and Der f2) are now     s available commercially. The amount that should be 
injected into the skin is probably low (from 500 to 1,000 ng), and the cost is not 
prohibitive (approximately 1$ per molecular allergen injection).  
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Ralf Mueller agreed on the need for allergen extract standardization. 
 

Patch testing in canine allergic skin disease (R.      Mueller) 
 

Ralf Mueller (Germany) stated that p     atch testing is the application of an allergen onto 
the skin for a certain time, followed by removing      the patch and examining the      skin 
reaction. Ideally, allergens are applied using Finn chambers that are fixed on the skin 
and subsequently bandaged; dogs should wear body suits for the duration of the test to 
ensure that the allergens will stay in place. Patch tests can be used for the diagnosis of 
contact allergy but also to test skin reactivity to environmental and food allergens.  
 
In the first publication on patch testing with environmental allergens,8 house dust mite 
experimentally sensitized beagles were used. Results differed depending on the 
manufacturer/potency of the patch test allergens. A second study, published one year 
later,9 showed that the skin reaction to dust mites is similar, clinically and histologically, 
to natural AD and necessitates the presence of allergen-specific IgE. Thus, it was 
established that patch tests are       a good model for investigating cutaneous allergic 
inflammation. Then, we published a study of patch testing with food allergens10 in the 
hope that it could replace or supplement the inconvenient process of elimination diet 
trials. Healthy and allergic dogs were tested with the most common food allergens 
which were ground up, mixed with petrolatum, and applied to the skin for 48 hours     . 
The results were compared to those of      challenge tests with the same foods. Only 
about half of dogs with positive patch test reactions to a food flared when fed the same 
food, but almost none of the patch test-negative foods caused a flare, resulting in a very 
high negative predictive value (NPV) for patch testing. Therefore, although the goal to 
develop a test that can replace the elimination diet trial was not achieved, patch testing 
was found useful for the selection of the elimination diet, especially in dogs that have 
been fed multiple different foods.  
 
Some years later,      a follow-up study11 was published, where, in addition to protein and 
carbohydrate sources,      dry food kibble     , also ground up and mixed with petrolatum, 
was tested.                     The hope was that patch testing with the current dry diet of a dog 

might help in the diagnosis of food allergy. Like in the previous study, the positive 
predictive value (PPV) of patch testing was low, and the NPV for protein-based foods 
was 100%; however, the NPV was lower for carbohydrate-based foods, and there were 
many false-negative patch test results for the dry food kibble     . In the most recent 
study,12 prick and patch tests with food allergens were performed in non-seasonally 
allergic dogs. Dogs reacting to either      test      underwent an elimination diet trial      that 
included protein and carbohydrate sources that were negative on both tests. 
Theoretically, the concept is meaningful because the combination of prick and patch 
tests can detect IgE-mediated type I and T cell-mediated type II delayed 
hypersensitivity, respectively. The results were somehow different than in the previous 
studies: the prick test had a PPV of 80%, the NPV of the combined prick and patch test 
was only 80%, and all other test performances were even lower. In the clinical setting, 
an      80% NPV is not adequate because it means that 20% of the allergens will give 
false-negative results; for clinical purposes, tests with predictive values <95% are 
useless. In his           opinion, one drawback of this study is that the elimination diet was 
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selected based on the results of prick and patch tests, which means that false-negative 
results of both tests may have led to the selection of an inappropriate elimination diet     . 
Another possible explanation for the inferior performance of patch test compared to 
previous studies may be related to the hot and humid climate in the area where this 
study was conducted, because high environmental temperatures may liquefy and spoil 
patch test allergens. 
 
 In conclusion, Ralf Mueller      believes that patch testing with environmental allergens is 
a useful model of allergic skin reactions, and patch testing with food allergens can help 
for the selection of an appropriate elimination diet. However, for now, the in-house 
preparation of allergens and the patch test procedure are burdensome and not suited 
for daily clinical practice. 
 

Manolis Saridomichelakis commented that, in principle, a positive patch test means 
infiltration of inflammatory cells and, for this reason, in human medicine, papules or 
plaques, and not just erythema, are needed to score a reaction as positive. In canine 
studies, simple erythema qualified for a positive result, which may have artificially 
inflated the specificity and NPV. 
 

Ralf Mueller replied that in the studies on patch tests with food allergens papules were 
never seen, perhaps due to low allergen concentration in the ground up foods mixed 
with petrolatum or due to species differences between humans and dogs. 
 

Manolis Saridomichelakis replied that in an unpublished study on patch testing with 
food allergens, papules were seen. 
 

Ralf Mueller asked how the patch testing was performed in that      study. 
 

Manolis Saridomichelakis replied that it was done the same way as in the published 
articles: food items were mixed with petrolatum and were applied using Finn chambers. 
Some dogs developed papules and few of them even had real plaques. 
 

Ralf Mueller agreed that with these results the NPV will decrease, but the PPV will 
increase.  
 

Craig Griffin asked Ralf      Mueller if dried protein sources (          which      would be more 
concentrated),      hydrolyzed diets, or ingredients of such diets, have been used for 
patch testing. 
 

Ralf Mueller replied that hydrolyzed kibbles were used and the accuracy of the results 
was approximately 75%. 
 

Manolis Saridomichelakis added that in the unpublished study, either none or just one 
out of 12-13 dogs were patch test-positive to the hydrolyzed protein diet that was used 
to diagnose food allergy in these dogs. However, he was not sure about this figure. 
 

Further expansion of the Dermatophagoides allergome in dogs (T. Olivry)           
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Thierry Olivry (Sweden) discussed that, as      previously mentioned, allergen extracts 
consist of heterogeneous protein mixtures. For example, based on its genome, 
Dermatophagoides farinae (Der f) has 10.907 protein-enco     ding genes that may be 
present in extracts made of whole ground mites, whereas allergic dogs may recognize 
only one or two of them. Molecular allergology is the study of sensitizations to single 
protein allergens (e.g., Der f 1) produced by an allergen source (e.g., Der f).  
 

The first Der f allergens found to be recognized by IgE of dogs with AD were Der f 1 and 
Der f 2; later, the high molecular weight (M     W     ) allergens Der f 15 and Der f 18 were 
described, followed by Zen      1, then by Der f 3, Der f 11, and Der f 14, and finally, in 
2021, by Der f 10, Der f 16, Der f 20, Der f 28, Der f 32, and five still uncharacterized 
allergens. The concept of ‘     major’      and ‘     minor’      allergens is being challenged in 
human medicine, because for an individual patient a ‘     minor’      allergen may be the 
only or the most important one; for this reason, he used      the terms ‘     prevalent’      or ‘     
non-prevalent’     . Published data show that the Der f allergens most prevalent in 
multiple studies are the low M     W      Der f 1 and Der f 2, and the high M     W      Der f 15, 
Der f 18, and Zen      1.  
 

Dermatophagoides pteronyssinus (Der p) is considered less important than Der f for 
dogs, whereas in humans, it is more important, at least in some geographical areas. So 
far, no Der p allergens relevant for dogs have been published.   
 

To expand the range of known house dust mite allergens for dogs,      multiple different 
approaches were used. First, they      used the PAX®, a molecular allergen platform, 
containing four Der f allergen molecular components (purified Der f 1 and Der f 2, and 
recombinant Der f 15      and Der f 18 that did      not contain the sugars of the native 
molecules), and nine allergens of Der p because the allergens of this mite are almost 
(70-98%) identical to those of Der f. Also, in collaboration with the Infinity Bio company 
(Baltimore, Maryland, USA), they      searched a library of all 2,352 protein sequences 
that have been shown to be recognized by IgE of human patients. Instead of using the 
whole proteins, 30,000 recombinant, overlapping peptides tagged with a DNA barcode 
that spans their whole length were synthesized. Subsequently, IgE immunoprecipitation 
of the whole library, followed by PCR amplification of the barcodes, was performed to 
quantify how many peptides are recognized by the IgE of each dog. They      used serum 
samples of 500 dogs that were submitted to the laboratory for PAX® testing which 
included sera from 25 healthy dogs; some were duplicates. Of these dogs, 120/475 
(25%) were selected because of the presence of IgE against Der f in the PAX®. Finally, 
two-dimensional electrophoresis of a Der f extract, followed by IgE immunoblotting and 
sequencing of positive spots, was done with serum samples from eight dogs that were 
IgE-positive to the whole mite extract but not to any molecular allergen on the PAX®.  
 
With these approaches, they      identified 25 Der p allergens, the most prevalent being 
Der p 1, Der p 2, Der p 8, Der p 15, Der p 18, Der p 21, Der p 23, and Der p 33. 
Interestingly, using the recombinant peptide library, they      showed that some dogs had 
serum IgE that recognized most or all peptide fragments of some allergens, like Der p 2 
and Der p 23 (i.e., a polyclonal response), probably due to long-term sensitization to the 
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allergen with intramolecular epitope spreading. However, for some other allergens, like 
Der p 33, most positive sera had IgE that recognized only one recombinant peptide of 
this sole allergen. In any case, of 412 allergy-suspect and PAX®-positive dog sera, 135 
(32.8%) had IgE against a Der p peptide, with 60% of them recognizing only one 
allergen component of that mite. Der p 33 and Der p 8 were the most common single 
allergens targeted, suggesting that they might represent the first allergens sensitizing 
dogs to this mite. However, the role of Der p 8 is questionable because it is a 
glutathione-S-transferase known to cross-react between arthropods and nematodes. 
 
 Altogether, there are now 41 Der f allergens, including four that are seemingly      
prevalent, and previously      unknown     . To this number, they      still need to add the five 
previously reported uncharacterized allergens. Of the 412 PAX®-positive dog sera 
tested on the peptide library, 31.7% recognized a Der f allergen peptide, and half of 
them had serum IgE against only one allergen of this mite. The most common allergens 
in monosensitized dogs are Der f 4 and Der f 23. 
 
Testing for IgE reactivity against Der f 15, which is considered a common allergen, 
revealed that very few sera recognized the small peptides that span the whole length of 
the protein. Additionally, few sera recognized,       recombinant Der f 15 produced in 
Escherichia coli, Pischia pastoris yeast (<0.6% recognition in a sample of more than 
60,000 dog sera tested in the PAX®) or tobacco plants. On the contrary, ELISA for IgE 
against purified native Der f 15 is frequently positive. The explanation for these 
discrepant results is that the recombinant Der f 15 proteins are not glycosylated like the 
native one. In contrast, native, purified Der f 15 has O-glycans whose epitopes are 
shared and cross-react with those of Toxocara canis mucins. Like Der f 15, native Zen      
1 also presents the same O-glycans that cross-react      with T. canis, and they      suspect 
that this may also be the case for Der f 18. Furthermore, they      also confirmed the 
cross-reactivity between Zen      1 and Der f 15 via their O-glycans. Consequently, their      
current hypothesis is that puppies become sensitized, in utero, or after birth, to the 
mucins of T. canis larvae, which leads to secondary sensitization by cross-reactivity to 
O-glycans of high M     W      allergens Der f 15, Zen      1, and likely Der f 1     8. The 
sensitization between tropomyosin and paramyosin muscle allergens, which also cross-
react between T. canis and Der f, likely follows the destruction of adult worms in the gut. 
Finally, there is intermolecular epitope spreading and sensitization to additional mite 
allergens in a later phase. Interestingly, there is little cross-reactivity between Der p and 
T. canis allergens.  
 
These results generate new questions. The first is whether or not the IgE against these 
worm-mite cross-reactive glycans is pathogenic and can degranulate MC     . The      
preliminary studies, based on the results of IDT and mast cell activation tests with 
recombinant and purified Der f 15 and Zen      1, suggest that these glycan-specific IgE 
can degranulate MC     . The second question is if these IgE molecules are clinically 
relevant, but there is no clear answer to this. However, the fact that healthy dogs have 
positive IDT and serology to D. farinae like dogs with AD might just imply that in the 
former they are not clinically relevant due to tolerization phenomena, whereas in the 
dogs with AD there is no such tolerization. Finally, the third question is if they      should 
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perform immunotherapy in dogs with AD that are sensitized only to D. farinae and only 
to those high M     W      allergens that contain the cross-reacting glycans. Perhaps, a 
sensitization to other Der f and Der p components might need to be shown for 
immunotherapy to be considered. This is an area under investigation.  
 

Manolis Saridomichelakis thanked Thierry      Olivry and added that these data, at least 
for now, give a reasonable answer to the long-standing question on why, in areas where 
D. farinae is not prevalent, it is the most common allergen for dogs with AD based on 
the results of IDT and serology. The answer is that this happens due to cross-reactivity 
with T. canis. 
 

Kenichi Masuda asked about the mechanism of IgE production against the sugar chain 
and its biological purpose. Typically, antibodies against sugars are produced by B1 cells 
and they are IgG, because these cells cannot switch to IgE production.      Therefore, IgE 
against the sugar chain should be produced by B2 cells that will need allergen 
presentation by T helper cells and appropriate cytokines like IL-4.  
 

Thierry Olivry replied that there is no answer to this question and added that these 
cross-reactive sugars are O-glycans, which are different from       the typical plant N-
glycans. However, there is already an example with the clinically relevant IgE production 
against O-glycans of an Artemisia allergen in humans. Nevertheless, it is important to 
keep in mind that immunotherapy against D. farinae is effective in dogs with AD despite 
the fact that many of them probably have IgE restricted against cross-reactive glycans.  
 

In vitro peripheral blood mononuclear cell (lymphocyte) proliferation in response 
to food allergens in dogs (K. Masuda)           
 

Kenichi Masuda (Japan) stated that a     llergic dogs may have non-IgE      lymphocyte-
mediated allergy. These lymphocytes that proliferate in lymph nodes and the spleen are 
different than the T helper cells that cause IgE class switching. Food allergen-specific 
lymphocytes circulate in the blood searching for allergens that have been absorbed 
from the gastrointestinal tract. If the food allergen leaks from the blood vessel to the skin 
(or any other organ), these lymphocytes will track it with the aid of antigen-presenting 
cells, and they will start to proliferate. This explains why cutaneous histopathology 
shows perivascular inflammation in these food allergic dogs.  
 
They      searched for these food allergen-specific cells in the blood: they      isolated the 
lymphocytes in vitro,      stimulated them with various food allergens, and       measured 
their proliferation, initially using a radioisotope and later using flow cytometry. The latter 
method enabled them      to immunophenotype the proliferating cells using homologous 
monoclonal antibody against CD4 (identification of T helper cells), and human but cross-
reacting monoclonal antibody against CD25, the IL-2 receptor that is overexpressed in 
proliferating lymphocytes. With these monoclonals they      separated the CD4+ T helper 
cells into CD25-negative, CD25-low, and CD25-high subpopulations. Measurement of 
FoxP3 mRNA showed a high expression in the CD4+ CD25-high cells implying that they 
were T regulatory cells, and they had to be ignored. Thus, the CD4+ CD25-low cells 
present were the proliferating effector food allergen-specific T cells. 
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In an article      published years ago,13 they      used 13 dogs with food allergy, seven dogs 
with AD and five healthy dogs. They            measured the      food-specific IgE and      used      
blood for lymphocyte proliferation. In a preliminary study, they      found that the 
maximum percentage of CD25-low among CD4+ cells after stimulation of healthy dog 
lymphocytes with food allergens was 1.1%, and this was set as the cut-off for a positive 
test result. Lymphocyte proliferation testing was positive in most food-allergic dogs (      
for multiple foods for each of them), in a few dogs with AD, and in none of the healthy 
controls. Interestingly, many dogs from all three groups had IgE, especially against beef, 
which may be due to routine vaccinations (these vaccines contain beef proteins).  
 
 As a clinical example of the value of lymphocyte proliferation tests, the speaker 
presented the case of his own dog “Umekichi”, a 5-month-old, male, English bulldog 
that presented erythema on the muzzle, and papules on axillae and lumbar area after 
eating beef or chicken. The results of serum IgE against both foods were negative and 
lymphocyte proliferation test was positive only for chicken and egg yolk, a result that 
could explain the development of skin lesions after eating chicken. The next step was to 
select an elimination diet among the three single protein diets available from his       
company:      meat (chicken),      fish (salmon) and      plant (wheat)      based dry food. 
Obviously, there were only two reasonable options (the fish and the plant-based diet) 
but due to logistic issues, an easier to purchase (and cheaper) diet with salmon and rice 
was fed for 3 weeks, and the skin lesions resolved.  
 
An important question is the time on elimination diet needed for IgE and for lymphocyte 
proliferation to decrease. After 1.5-5 months on an elimination diet, food-specific IgE 
concentrations decrease, but they remain positive. On the contrary, during the same 
period, proliferating lymphocytes almost disappear. However, some memory T cells will 
probably remain, and thus, proliferating lymphocytes will reappear after 1 week of 
feeding the offending food.    
 
Lymphocyte proliferation testing is also applicable to environmental allergens. A 
publication14 describes dogs with AD and Japanese cedar pollinosis who, in addition to 
positive IDT and serology for allergen-specific IgE, were positive on the lymphocyte 
proliferation test during the pollen season. 
 

Valerie Fadok (USA) thanked everybody for the robust discussion on the various 
testing options and commented that the future looks bright, and that allergen testing is 
going to become better and better. 
 

Vincent Bruet (France) asked if there is a correlation between delayed IDT reactions 
and positive lymphocyte proliferation tests. 
 

Kenichi Masuda replied that this has not been investigated, but      in principle, patch 
testing should be the best in vivo proxy for lymphocyte proliferation.  
 

Vincent Bruet clarified that the question was not about immediate (i.e., 10-20 min after 
IDT) but delayed reactions. 
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Kenichi Masuda replied he does not remember any delayed IDT reactions in dogs with 
positive lymphocyte proliferation tests. 
 

Manolis Saridomichelakis commented that in principle delayed IDT reactions are a 
sequel of the IgE-mediated immediate reactions. They occur because MC      
degranulate, and they release pro-inflammatory and chemoattractant molecules that 
result in local inflammatory cell infiltration. Therefore, this is different than the detection 
of allergen-specific lymphocytes.  
 

Thierry Olivry commented that this test measures the activation and not the 
proliferation of allergen-specific lymphocytes, and for this reason it may be better to 
rename it ‘     lymphocyte activation test’     . Then,      asked if the proliferation of the 
lymphocytes after exposure to food allergens has been measured and if it is correlated 
with the percentage of activated cells. A second question was whether dogs with IgE-
mediated food allergy (e.g., developing urticaria within 30 minutes of eating the 
offending food) were also positive in the lymphocyte proliferation (activation) test.  
 

Kenichi Masuda did not       have data to answer the question, but      does not believe 
that IgE-mediated food allergy is common in dogs contrary to humans where 
anaphylaxis, even causing death, is reported. 
 

Thierry Olivry agreed that food-induced anaphylaxis appears to be very rare in dogs, 
but food-induced urticaria and angioedema exist. In some of these dogs, there is a 
close correlation between specific IgE and the results of the food provocation test. 
Then, Thierry Olivry      asked if there is      data on the correlation between the 
lymphocyte proliferation (activation) test and the results of the oral food challenge test. 
 

Kenichi Masuda replied that this has not been investigated. 
 

Thierry Olivry added that the food elimination trial is not diagnostic of food allergy but a 
preparation step for the oral food challenge. 
 

Kenichi Masuda agreed and clarified that the lymphocyte proliferation test is also not 
diagnostic of food allergy but an aid to estimate the most likely food allergens, and to 
select a proper elimination diet.  
 

Thierry Olivry agreed and commented that these tests are useful to detect 
sensitization, but      t      o evaluate their value for the diagnosis of food allergy,      their 
results should be compared to those of food challenge with high doses of putative food 
allergens. 
 

Kenichi Masuda agreed and added that the lymphocyte proliferation test results may 
also be helpful to decide which      foods      should be used for oral challenge (when done 
before the elimination diet trial) and the duration of the latter (if repeated at the end of 
the elimination diet trial).  
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Manolis Saridomichelakis made a hypothesis that the rarity of food-induced 
anaphylaxis in dogs compared to humans may be related to the fact that most dogs eat, 
more or less, the same foods every day and this may promote (partial) oral tolerance. 
Then he thanked the participants and the speakers and closed the workshop.   
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Atopic Dermatitis and Behavioral Changes 
 
Ivan Ravera* (Chairperson), Marley McInnis** (Secretary) 
*Department of Small Animal Clinical Sciences, Virginia Tech, Blacksburg, VA, USA. 
**Department of Veterinary Clinical Sciences, Louisiana State University, Baton Rouge, 
LA, USA. 
 
Introduction 

I. Ravera opened the workshop with a survey of 10 questions made with Microsoft 
Forms (© Microsoft 2024). There was a total of 44 participants. The attendees had to 
answer the following questions: 
 
1. Did you know that in humans, stress has been associated with the 
onset/exacerbation of atopic dermatitis? 
a. Yes (93%) 
b. No (7%) 
  
2. Do you receive atopic dog patients who are concomitantly taking 
anxiolytic/antidepressant drugs? 
a. Yes (68%) 
b. No(11%) 
c. Maybe (20%) 
  
3. Do you think that dogs with acute pruritus may experience behavioral changes? 
a. Yes (68%) 
b. No (2%) 
c. Maybe (5%) 
d. It would depend on how intense the pruritus was (25%) 
 
4. Do you think that dogs with chronic (>3 months) pruritus may experience behavioral 
problems? 
a. Yes (70%) 
b. No (0%) 
c. Maybe (19%) 
d. It would depend on how intense the pruritus was (11%) 
 
5. Which of the following behavioral problems have you detected in any of your CAD 
patients? 
a. Stress (2.3%) 
b. Anxiety (16%) 
c. Aggression (4.5%) 
d. Fear-based behavior (2.3%) 
e. Increase sensitivity to touch (11%) 
f. All of the above (63.6%) 
g. None of the above (0%) 
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6. Have you ever co-worked with a behaviorist to treat canine atopic dermatitis (CAD)? 
To this question, a. Yes 48% 
b. No (52%) 
 
7. Have you ever prescribed psychoactive drugs as part of your treatment for CAD? 
a. Yes (57%) 
b. No (23%) 
c. Maybe (23%) 
 
8. Have you ever read any paper relating to CAD or chronic pruritus and behavioral 
problems? 
a. Yes (48%) 
b. No (39%) 
c. Maybe (14%) 
 
9. Do you think that the type of breed can interfere with behavioral interpretations in 
dogs with CAD? 
a. Yes (55%) 
b. No (5%) 
c. Maybe (36%) 
 
10. Have you detected any behavioral changes in your atopic/pruritic patients before 
and after the COVID-19 pandemic? 
a. Yes (41%) 
b. Yes, but they were not necessarily having CAD/ pruritus (9%) 
c. No (14%) 
d. Maybe (36%) 

 
After the survey, the chairman showed a PowerPoint presentation with the current 
evidence regarding the quality of life and atopic dermatitis in veterinary dermatology. He 
showed two papers: 
 

1. Noli et al. Vet Dermatol 2011. Development and validation of a QoL 
questionnaire. 

2. Kotnik T. Vet Scie. 2023. ASIT Improves the QoL of dogs with atopic dermatitis. 
 
The chairman showed the general conclusions from these papers: 
a. Behavioral disorders and atopic dermatitis can have a significant negative effect on 
both owner and patient QoL. 
b. Caring for a dog with AD can have a negative effect on caretaker QoL.  
c. 73% of atopic dog owners perceived that their dog’s disease negatively influenced 
the animal’s QoL.  
 
Furthermore, the chairman showed the current evidence of atopic dermatitis and 
behavioral disorders in dogs: 
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(1) Klink et al. J Am Vet Med Assoc 2008. Association of Pruritus with Anxiety or 

Aggression in Dogs. 

• Study Design: Cross-sectional survey. 
• Population: 238 dogs aged 1 to 8 years. 
• Methods: PVAS plus questions regarding the frequency of anxiety-related and 

aggressive behaviors. 
• Findings: No association was found between pruritus and behavioral disorders. 
• Limitation: Lacked distinction among causes and duration of pruritus (acute vs. 

chronic). 
 

(2) Harvey et al. Animals 2019. Behavioural Differences in Dogs with Atopic 

Dermatitis Suggest Stress Could be a Significant Problem Associated with 

Chronic Pruritus. 

• Hypotheses: 
1. Dogs with chronic CAD possess more anxious, neurotic personality types. 
2. The stress of chronic pruritus in CAD dogs may lead to problem 

behaviors. 
• Materials and Methods: 

1. All dogs were purebred Golden and Labrador Retrievers. 
2. Utilized a skin health questionnaire, a modified Edinburgh pruritus scale, 

and the C-BARQ. 
3. Total of 895 dogs: 343 with CAD and 552 controls. 
4. The average duration of CAD among cases was 4.59 years. 

• Results: 
1. Hypothesis 2 was accepted; dogs were not inherently anxious or neurotic. 
2. Dogs with atopic dermatitis (AD) experienced low-level chronic stress due 

to pruritus. 
3. Pruritus may underlie the behavioral differences between cases and 

controls. 
4. Pruritus severity correlated with lower trainability scores. 
5. Pruritus severity was associated with higher incidences of: 

▪ Chewing unsuitable objects 
▪ Mounting 
▪ Coprophagia 
▪ Hyperactivity/restlessness 
▪ Excessive pulling on a leash 
▪ Attention-seeking behavior 
▪ Begging for food 
▪ Self-grooming 
▪ Allo-grooming 
▪ Other repetitive behaviors 
▪ Touch sensitivity 

• Limitations: 
1. Cases were dogs diagnosed with CAD by veterinarians. 
2. Controls were selected based on questionnaire responses. 
3. Only Labrador and Golden breeds were included. 
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(3) McAuliffe et al. J AM Anim Hosp Assoc 2022. Associations Between Atopic 

Dermatitis and Anxiety, Aggression, and Fear-Based Behaviors in Dogs. 

• Hypothesis: 
Dogs with chronic, moderate to severe pruritus due to AD would exhibit 
increased anxiety, fear-based behaviors, aggression, and sensitivity to handling 
compared to healthy, non-pruritic dogs. 

• Materials and Methods: 
1. Study population: Dogs over 1 year old, any breed. 
2. Chronic pruritus (> 3 months) due to AD: flea preventatives and complete 

food trial. 
3. Cases included dermatology and behavior cases, surveyed via GPs, 

dermatology clinics, and behavior clinics. 
4. Control group: C-BARQ database with 43,328 healthy adult dogs, of which 

4.6% had serious behavioral concerns, while 77% reported no or minor 
problems. 

• Results: 
1. One hundred forty-one dogs were enrolled. 
2. 20% mixed-breed dogs, 11% “Pit-bull type,” and 8.5% bulldogs. 
3. Most dogs’ spay/neuter status was not reported. 
4. The average PVAS score was 6.8. 
5. The average itch duration was 4 years. 
6. Scores for 9 of the 14 C-BARQ factors were significantly different from the 

control group. 
7. Dogs with AD displayed more anxiety, fear-based behaviors, aggression, 

and excessive excitability. 
8. Dogs with AD may exhibit more problematic behaviors and a higher risk of 

developing behavioral disorders. 
9. Increased touch sensitivity was noted in dogs with AD, especially during 

bathing. 
10. No correlation was found between skin disease severity and behavioral 

abnormalities. 
• Limitations: 

1. Cases from referral clinics may have been more severely affected. 
2. Current therapies for pruritic dogs may complicate interpretations. 
3. PVAS and surveys are subjective. 
4. Owners may unintentionally skew answers, leading to underreported 

behavioral issues. 
5. Owners may struggle to interpret mild signs of anxiety and fear in their 

dogs. 
6. Some control group dogs experienced pruritus or met clinical criteria for 

AD. 
7. Breed composition varied between control and test groups. 
8. As a cross-sectional study, it did not determine when behavioral problems 

began in relation to AD onset. 
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(4) Marques et al. Vet Dermatol 2023. Hair Cortisol Concentration, Disease 

Severity, and Quality of Life in Dogs with Atopic Dermatitis during Lokivetmab 

Therapy. 

• Findings: 
o Improvement in the quality of life for dogs and their owners following 

lokivetmab administration. 
o Significant reduction in hair cortisol levels by day 56. 
o Hair cortisol may serve as a useful stress marker in dogs with CAD. 

 
After presenting the previous evidence, the following observations were presented while 
analyzing the previous data: 
a. Steroids produce changes in behavior, hence, how can we differentiate between a 
true behavior problem and a steroid adverse effect?  
b. Dog’s natural temperament (terriers).  
c. Owner personality.  
d. Pruritus disturbs sleep, and a tired dog may be confused with a dog with behavioral 
problems.  
 
Based on all the above, an open discussion took place. 
 

• Ralph Muller from Germany commented that under his impressions, the majority 
of dogs with behavioral issues, their owners have behavioral issues as well.  
When the client is tense, then the pet is also tense. The pet is under severe 
stress due to the owners. 
 

• Kate Backlen from the USA added on how stress is affecting the atopic 
dermatitis itself.  

 
• Laura Tomlich from the USA commented how stress at home makes things 

worse. She commented about cases when the owner goes away despite 
following the treatment plan, and the pet flares while the owner is away. She 
started using amitriptyline to help prevent flares when the owner leaves. 

 
• Christine Graham from the USA commented that boarding dogs are still 

presenting flares and that she was not sure if there was a true difference in 
changing the environment. She also added a comment about how she feels that 
dogs are in charge now instead of the owner. 

 
• Brian Scott from the USA added that in his experience among his atopic 

patients, bichons seem to have more anxiety and that he combines clomipramine 
and cyclosporine. He also recommended reaching out to the behaviorist before 
adjusting behavior-modifying medications. 
 

• Manolis Saridomichelakis from Greece asked an open question about how 
long before the anticipated event they are prescribing these behavior-modifying 
medications. Laura Tomlich answered that 1-2 weeks prior and that this allows for 
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the owner to see the effects and how they are going to be due to the sedation 
effects and gives them time to adjust the dose.  Kate Backlen also added that 
she prescribes gabapentin at 15-25 mg/kg and sometimes higher depending on 
the dog. She starts a couple of days before the visit, and she also prescribes it 
for the day of the visit. 

 
• Noni Eckel from the USA commented that she works with military base people 

and German shepherd dogs. She recommended a book entitled “Decoding Your 
Dog” and that this book has success with clients reading it and reconsidering 
who is in charge. 

 
• John Hop from Australia suggested that some people experience dysphoria, and 

he feels his patients do experience this. He commented about two of his cases. 
One cat whose owner traveled a lot. The cat went pruritic every time the owner 
went for a trip, even after checking the cat was taking his medications. 

 
• A participant from the USA, a veterinary technician, told the audience that she 

counsels owners not to use as many immunosuppressive medications but to 
save them for stressful events. At her work, they prescribe many calming 
medications, but they found some reluctance to use them. 
 

• Katarina Varjonen from Sweden commented that she does see an increase in 
itch with positive stress. She sees a high increase in doodles, and there is an 
increase in the itch, and they are quite anxious when they are young, and then 
they get atopy. 

 
• Melissa Hall from the USA commented that, notably, her clients have stopped 

walking their dogs or taking them outside once diagnosed with atopic dermatitis. 
 

• Ralph Mueller commented that he owns a doodle. When his dog gets anxious, 
he ignores the behavior, which often resolves it. He believes that if a different 
owner detects the behavior, this could lead to different outcomes. He sees a 
higher level of restlessness in these dogs in practice. 
 

• Melissa Hall observed that while Doodles exhibit anxiety, Labradors are high-
energy but not neurotic, raising questions about anxiety levels in different breeds. 

 
• Manolis Saridomichelakis warned against paying attention to attention-seeking 

behavior, as it reinforces the behavior. He asks if owners should be advised to 
ignore it. Ralph Mueller recommended seeking behavioral advice and sharing an 
experience where an owner needed help addressing anxiety. He suggested 
meditation for the owner and stressed the importance of not expecting to change 
client behavior in a short appointment. 
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• Claudia Kreil-Ouschan from Austria told the audience that she needed to take a 
case to her own home for two weeks, emphasizing compliance and atopic 
dermatitis and helping the owners is crucial, not just the dogs. 

 
• Diana Ferreira from Portugal works closely with a behaviorist and advised 

consultations to identify environmental factors influencing both the owner and the 
pet. She emphasized the importance of educating clients on their role in the pet's 
behavior. She also suggested being proactive in involving behaviorists rather 
than waiting until issues worsen. She proposed a study to assess the impact of 
therapy on pets' behaviors. 

 
• Ralph Muller advocated for referring clients to behaviorists early on and 

incorporating practical skills into veterinary training (e.g., cleaning ears and 
paws). 

 
• Melissa Hall mentioned the limited availability of veterinary behaviorists in her 

area, with long waiting times, reinforcing the importance of early intervention. 
 
• Sarah Bartlet from the USA faced challenges with clients unwilling to see 

behaviorists, even when suggested. She prescribes medications like amitriptyline 
or gabapentin for certain cases, noting mixed results with cannabidiol oil 
products. 

 
• April from the USA observed that while cannabidiol oil can help with pain, it may 

not address itchiness or anxiety effectively. She encourages discussions with 
owners about the quality of cannabidiol oil products in the market. 

 
 
To finalize the workshop, Ivan Ravera offered an additional 5-question survey with 
Microsoft Forms (© Microsoft 2024). Thirty-seven participants answered the following 
questions: 
 
(1) Do you think more research is needed to address the CAD & behavioral/stress 
problem? 
a. Yes (97%) 
b. No (0%) 
c. Maybe (3%) 
 
(2) Would you consider working with a behaviorist in cases with acute pruritus? 
a. Yes (27%) 
b. No (19%) 
c. Maybe (54%) 
 
(3) Would you consider working with a behaviorist in cases with chronic pruritus? 
a. Yes (68%) 
b. No (0%) 
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c. Maybe (32%) 
 
(4) Do you think that the future of the treatment of CAD will involve anti-stress/anxiolytic 
drugs? 
a. Yes (59%) 
b. No (0%) 
c. Maybe (41%) 
 
(5) Would you like to have more lectures about this topic in future meetings? 
a. Yes (97%) 
b. No (0%) 
c. Maybe (3%) 
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Food allergy workshop  

R. S. Mueller (Chairperson), L. Udraite Vovk (Secretary) 
University of Munich, Munich, Germany 
 

Introduction (R. Mueller) 

Ralf Mueller (Germany) started his presentation with an interactive discussion on the 
challenges of diagnosing food allergies, noting that food allergies are regularly identified 
in general practice, with elimination diets commonly used as a primary diagnostic 
approach. He highlighted that the type of elimination diet varies significantly across 
countries and cultures. For instance, in Australia and Germany, pet owners are more 
inclined to use home-cooked diets, whereas in the United States, commercial diets are 
generally preferred. The majority of the audience was also recommending commercial 
diets, particularly hydrolyzed formulations, as their primary choice. In contrast, mono-
protein or home-cooked diets were rarely used. Ralf Mueller clarified that an elimination 
diet alone is not a diagnostic tool. For an accurate diagnosis, an elimination diet must 
be followed by a rechallenge phase (i.e., an oral food challenge [OFC]) to allow proper 
evaluation of the results. Ralf Mueller highlighted that when a patient’s signs respond 
well to an elimination diet, particularly in cases of chronic pruritus, many pet owners are 
hesitant to proceed with the rechallenge phase. After finally seeing their pet symptom-
free, they are often unwilling to risk a recurrence of itching. This reluctance poses a 
challenge to the diagnostic process. Ralf Mueller emphasized the importance of 
educating pet owners about the necessity of the rechallenge phase and encouraged the 
audience to recommend its use in all patients undergoing an elimination diet.  

A prospective double-blinded study to evaluate offending allergens in dogs with 
adverse food reactions (R. Mueller) 

Ralf Mueller shared his experience conducting a prospective multicenter study 1 aimed 

at evaluating offending allergens in dogs with adverse food reactions, using double-
blinded, randomized sequential rechallenges. The initial plan was for specialists across 
Europe and the United States to each contribute one case, with a target of enrolling up 
to 600 patients within three months. However, after three years, only 11 patients were 
included, highlighting once again the difficulty of multicentered studies and the 
difficulties in convincing pet owners to proceed with rechallenges. The owners received 
pre-packaged plastic bags containing beef, fish, wheat, corn, pork, lamb, and chicken 
powders prepared by Royal Canin® (Aimargues, France) for each day of the 
rechallenge, with increasing amounts of the tested protein. The protocol started with 1 g 
of protein on day 1, increasing to 30 g by days 4 to 7. A total of 63 rechallenges were 
performed, 25 of which yielded positive results. Positive reactions were observed at 
varying times, ranging from day 1 with 1 g of protein to day 7 with 30 g, with a mean 

response at 3.4 g. This suggests that in some dogs, even a very small amount of 

 
1 Manuscript in preparation 
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protein can trigger a flare-up, while others require a significantly larger amount, 
demonstrating individual variability. Of the 18 dogs with positive rechallenges, most 
exhibited cutaneous reactions, primarily pruritus, while 3 had gastrointestinal symptoms, 
and 4 experienced both. No single protein clearly predominated in causing reactions. 
There were 4 reactions to beef, 3 to chicken, 2 to corn, 6 to fish, 5 to lamb, 4 to pork, 
and 3 to wheat. The study had several limitations, including the small number of tested 
dogs, the rechallenge duration of fewer than 14 days, the low palatability of the protein 
powders, and the complexity of the increasing protein amounts. It remained unclear 
whether the dogs required more days to react or a larger quantity of protein. 

Manolis Saridomichelakis (Greece) commented that he and colleagues finished a      
similar study a year ago and asked if the previously discussed study was placebo 
controlled. 

Ralf Mueller answered that his study did not have a placebo group.  

Manolis Saridomichelakis explained that in his study, several dogs showed positive 
reactions to the placebo. Twelve dogs were challenged with eight different proteins and 
two placebos. The placebos consisted of the elimination diet used for that patient, 
blended with water, with no additional proteins included. Two out of ten dogs exhibited a 
clear reaction to the placebo, indicating that the placebo effect cannot be ruled out. He 
also asked how the relapse was defined. 

Ralf Mueller defined relapse as an increase of 2 points on the PVAS scale, or the 
presence of diarrhea or vomiting. He also noted that the psychological state of the 
owner may contribute to pruritic behavior in patients, which could potentially explain the 
placebo effect observed in some dogs. 

Question from the audience:  What is the appropriate waiting period before conducting a 
planned rechallenge if a dog undergoing an elimination diet accidentally ingests 
something from the floor and experiences a flare-up?      

Ralf Mueller recommended           waiting      for 3-4 days after the dog is asymptomatic 
again before proceeding with the planned rechallenge. 

Andrew Stains (USA) commented that, following a rechallenge, some dogs exhibit 
rapid reactions, while others may delay their response for up to 5 days, even without an 
increase in the amount of protein consumed. For example, a dog might ingest a single 
piece of pork during a picnic, continue eating its elimination diet and flare up only 5 or 6 
days later. This variability complicates the evaluation of rechallenges in clinical studies.  

Ralf Mueller fully agreed, acknowledging this as a limiting factor. 

Tamara Brown (Canada) inquired about the current prevalence of allergens associated 
with adverse food reactions in dogs, noting that earlier literature identified chicken as 
one of the most common allergens. She asked if there was      any new data available. 
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Thierry Olivry (Latvia) responded that the prevalence of positive allergens is influenced 
by numerous factors and can vary over time. These factors include geographical 
location, economic conditions, and the typical diet of dogs in a specific region. For 
example, dogs in the UK exhibit a higher prevalence of positive sensitizations (PAX®     ; 
Nextmune, Lelystad, Netherlands)      to lamb, compared to dogs on the mainland, as 
lamb is a common ingredient in UK diets. He emphasized that dogs tend to become 
sensitized to the proteins they consume most frequently, and cross-reactions also play 
a significant role. He further noted the need for more research in this area.  

Ralf Mueller reiterated that dogs are more likely to develop allergies to the foods they 
consume most regularly. 

Stacy Choczynski (USA) inquired how the speakers determine which ingredient or 
protein to use for elimination diets in both clinical trials and practice: whether the novelty 
of the protein or its size in hydrolyzed diets is a deciding factor. 

Ralf Mueller responded that there was a consensus that smaller proteins are generally 
better, making hydrolyzed diets his preferred choice. However, if a dog is suspected to 
be allergic to chicken, he would go for a soy-based hydrolyzed diet rather than one 
derived from chicken. 

Thierry Olivry further explained that in diets like Anallergenic® (Royal Canin®, 

Aimargues, France), for example, the chicken peptides are derived from feathers (in 
particular keratins), which is hydrolyzed into small amino acids, which      differ notably 
from those that would be derived from chicken muscle proteins, the main primary 
allergen in dogs. He emphasized that while protein size is important,      most hydrolyzed 
diets contain proteins smaller than 5 kilodaltons,      this small size alone is not always a 
decisive factor. The critical factor is how the hydrolyzed protein behaves in gel 
electrophoresis. With advances in our understanding of food allergies, in his opinion, for 
IgE-mediated food allergies, there are only two suitable options of elimination diet: 
extensively hydrolyzed or elemental diets. He also noted that since most chronic food 
allergies seen by veterinarians seem to be T-cell mediated, much smaller protein 
fragments are needed to activate T cells compared to B cells. A study confirmed that 

small proteins in Anallergenic® diet can still activate T cells of chicken-sensitized dogs, 
which might lead to a relapse of clinical signs and a lack of response to elimination 
diets.1  In such cases, elemental diets would be preferable. 

Ralf Mueller acknowledged the theoretical basis but expressed practical disagreement, 
noting that many food-allergic dogs do improve on hydrolyzed diets. He believes that 
most reactions are T-cell mediated, but still in practice, a significant number of dogs 
achieve clinical remission on hydrolyzed diets. 

Thierry Olivry then asked about dogs with food allergies that, due to the 
aforementioned reasons, do not improve on elimination diets. 
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Ralf Mueller agreed that such dogs cannot be diagnosed effectively through elimination 
diets. 

Galia Scheinberg (Mexico) added that she and her colleagues conducted studies on 
food allergies and found that a number of suspected food-allergic dogs did not respond 
to any commercial hydrolyzed diet available in Mexico but did show improvement when 
placed on an elemental diet. 

Ralf Mueller summarized the discussion, and stated that while Thierry Olivry's points are 
valid and undisputed, in practice, the situation is rarely black or white. In his clinic, if a 
patient does not respond to the chosen elimination diet and treatment for environmental 
allergies fails to produce the expected results, he implements a second elimination diet 
with a novel protein. Ralf Mueller referenced a study conducted in the Netherlands 

several years ago, which involved 40 known food-allergic dogs that were subjected to 
three different diets.2 The study found that almost all the dogs responded to at least one 
of the diets, but none of the dogs responded to all three. Based on this, he emphasized 
that clinicians should sometimes consider trying two or three different elimination diets, 
rather than relying on just one, even though it may not always be easy to convince pet 
owners to follow through. 

Question from the audience: What is the speaker's opinion on cross-reactions.  

Ralf Mueller responded that, in theory and laboratory settings, cross-reactivity is more 
pronounced than what he observes in clinical practice. He acknowledged that it is 
difficult to determine how much cross-reactivity is missed in clinics, but he has seen 
several cases of food-allergic dogs that achieved clinical remission on venison despite 
being allergic to beef. He referenced a study involving 700 serum samples, where all 

samples with detectable beef-specific IgE also had venison-specific IgE, suggesting a 
strong potential for cross-reactivity.3 However, in clinical practice, there are cases where 
cross-reactivity should occur but does not. 

Thierry Olivry mentioned that based on the extensive data he and his colleagues have 
collected through PAX® testing, including inhibition ELISA and other assays, it is 
evident that significant cross-reactivities exist. The critical question, however, is how 
relevant these cross-reactivities are in clinical practice. Cross-reactivity becomes 
important when a dog fails to respond to an elimination diet due to a clinical reaction to 
another protein with which the primary allergen cross-reacts. In such cases, a food 
allergy may be missed, and the actual prevalence of food allergies could be much 
higher than currently estimated, or more than one elimination diet with home cooked 
novel proteins could be needed for diagnosis. Thierry Olivry shared an interesting case 
of a dog that initially tested positive for venison, then reacted to beef the following 
summer, but later tested negative for both in PAX® testing. With immunoblotting, two 
allergens were identified: one, phosphoglycerate mutase, was found in all meat tested 
(mammal and poultry), while the other, myomesin-2, was unique to venison.      
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Manolis Saridomichelakis raised an important point, suggesting that while we focus 
extensively on selecting the correct ingredients for elimination diets, we should also 
consider whether patients with atopic dermatitis only exhibit clinical symptoms after 
ingesting the protein to which they are sensitive. He posed the hypothetical scenario of 
a beef-allergic dog placed on the appropriate elimination diet, but whose owner 
regularly prepares beef at home, potentially allowing small amounts of beef particles to 
spread into the environment, exposing the dog through means other than ingestion. 

Ralf Mueller acknowledged that we currently do not have definitive answers to such 
scenarios. 

Manolis Saridomichelakis further commented on cross-reactivity, emphasizing the 
need to differentiate between IgE-mediated type I immediate adverse food reactions 
(such as urticaria or angioedema) and chronic T-cell-mediated responses. He also 
speculated that some patients might experience both types of reactions. Cross-
reactivity, he noted, would be significant only for IgE-dependent or mixed cases, but not 
for purely T-cell-mediated reactions. 

Ralf Mueller agreed, noting that this will likely present a significant challenge in the 
near future.  

Patch testing as a diagnostic aid for dogs with suspected food allergy (R. Mueller) 

Ralf Mueller summarized the diagnostic value of patch testing for canine adverse food 
reactions. Patch testing, in simple terms, involves applying a mixture of food and 
petrolatum (used also as a negative control) to a dog's skin using chambers, leaving it in 
place for 48 hours, and then observing any skin reactions. He referenced several 
studies in his discussion. The first study evaluated a large number of allergens and 

assessed patch test reactions at 24, 48, and 72 hours.4 The study involved food-allergic 
dogs with confirmed single-protein positive reactions. In total, 68 positive and 224 
negative reactions were observed, including 46 positive and 137 negative reactions in 
known individual rechallenges. The authors found that while the positive predictive 
value of the patch test was low due to many false positives, the negative predictive 
value was 99.3%, meaning that negative patch test results were highly reliable. They 
concluded that the test could be useful for selecting appropriate ingredients for an 
elimination diet. A similar study tested not only 13 single protein sources but also 4 

carbohydrates and 4 commercial dry foods.5 The negative predictive value and 
specificity of the patch test for protein allergens were both 100%, reinforcing its utility in 
identifying ingredients for elimination diets, although it remained unhelpful for directly 
diagnosing food allergies. A third study, conducted two years ago evaluated both prick 

tests (for IgE-mediated hypersensitivity) and patch tests (for cell-mediated 
hypersensitivity) before starting an elimination diet. When dogs reacted to a protein in 
either the prick or patch test, they were placed on an elimination diet excluding the 
identified allergens, followed by a rechallenge with the positive protein. The study found 
the highest negative predictive value (80%) when combining both prick and patch tests. 
The positive predictive value for the prick test was 81.8%. However, according to Ralf 
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Mueller, the 80% predictive value was not sufficient for reliable clinical use. The speaker 
concluded that, for now, elimination diets and OFCs remain the gold standard in 
diagnosing food allergies, though advancements in testing methods may change this in 
the near future. 

Ralf Mueller asked the audience if anyone was using patch testing to select allergens 
for elimination diets. Two participants responded positively.  

Elisa Maina (Switzerland) commented that she utilizes patch testing only in cases 
where it is particularly unclear which ingredients to choose. 

Lymphocyte proliferation test in the diagnosis of canine food allergy (T. Olivry) 

Thierry Olivry shared his experience using the lymphocyte proliferation test (LPT) in 
the diagnosis of canine food allergies, particularly in cases with delayed reactions 
following OFC. He disclosed his affiliation with Nextmune AB (Stockholm, Sweden) in 
relation to his presentation. Thierry Olivry also referenced the latest definition of food 
allergy in human medicine, proposed in Europe a few months ago, which defines food 
allergies as adverse reactions to food mediated by different immunologic mechanisms: 
(1) IgE-mediated, (2) cell-mediated (non-IgE-mediated), or (3) a combination of both 
(mixed IgE and non-IgE-mediated). The speaker highlighted that we traditionally view 
food allergies as a single etiological diagnosis, but by considering the different 
immunologic mechanisms, we recognize several distinct clinical diagnoses. IgE-
mediated food allergies trigger mast cell and basophil degranulation, typically leading to 
type I hypersensitivity symptoms, such as urticaria, angioedema, anaphylaxis, 
respiratory symptoms (rhinitis, asthma), and acute gastrointestinal symptoms. While 
most symptoms appear within 2 hours (often within minutes) after ingestion, exceptions 
like alpha-gal syndrome may have a delayed onset of 2–6 hours. In contrast, non-IgE-
mediated food allergies, which are primarily T-cell mediated, present with different 
clinical symptoms, such as allergic contact dermatitis, food protein-induced enterocolitis 
syndrome, food protein-induced allergic proctocolitis, food protein-induced enteropathy, 
dermatitis herpetiformis, Heiner syndrome, celiac disease, and fixed food eruption 
(mostly reported in human medicine). These reactions usually occur more than 4–6 
hours after ingestion, and are often delayed by more than a day. Mixed IgE/non-IgE-
mediated food allergies include conditions like atopic dermatitis, eosinophilic 
esophagitis, and eosinophilic gastroenteropathy, with variable symptom onset ranging 
from 6-48 hours post-ingestion. Thierry Olivry proposed adapting these concepts of 
human food allergies to veterinary medicine, where IgE-mediated reactions would 
present as urticaria or angioedema, pruritus without visible lesions, and intermittent 
acute gastro     intestinal cells, cell-mediated reactions as chronic gastroenteropathies, 

and food-induced atopic dermatitis as a mixed condition. In his study of 55 dogs with 

allergic symptoms and positive OFCs conducted in 2022–2023, only 20% of dogs 
showed immediate reactions, while 80% exhibited delayed reactions. Similar data were 
reported from Japan. Thierry Olivry noted that his colleague, Pascal Prélaud     , 
suggested that dogs with IgE-mediated immediate food allergies might be rarely seen 
by specialists because owners can easily identify the issue,      e.g., a dog developing 
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urticaria 10–15 minutes after eating chicken. These owners often stop feeding the 
offending protein without consulting a specialist, whereas delayed reactions are more 
difficult to diagnose and treat, making them more common in specialist practice. Thierry 
Olivry further explained that the principal reason why IgE serum allergy test, intradermal 
test, and prick test have appeared to be limited in their utility for diagnosing food 
allergies is because they only test for IgE-mediated immediate reactions. This 
realization led to the development of the LPT, designed to detect delayed sensitizations. 
LPT begins with an EDTA blood sample, which must arrive at the laboratory within 2–3 
days. Peripheral blood cells are isolated, counted, and cultured with food allergens for 5 
days, after which they are counted again. Approximately 90–95% of peripheral blood 
cells are lymphocytes, the majority being T cells, which proliferate upon contact with a 
specific allergen. The stimulation index is calculated by comparing cell proliferation in 
the presence of an allergen with a control culture without the allergen. Threshold cut-
offs were determined based on various measurements. Thierry Olivry described a small 

study2 involving 10 female laboratory beagles, aged 4.5–6.5 years, that had been fed a 
chicken and rice diet for 3 years. The purpose was to determine whether the 
lymphocytes of these non-allergic dogs would proliferate when exposed to the food 
proteins they had been consuming. The LPT was performed with 23 food extracts plus 1 
component (Bos d 7). The stimulation index in healthy dogs was low (not higher than 2) 
in 98.5% of tested dogs. A similar study with 25 healthy pet dogs also found a median 

stimulation index of 1.7, and confirmed that lymphocytes in non-allergic dogs do not 
proliferate much in response to food extracts. The threshold for positivity was set at 3.0, 
which led to a 100% specificity for the normal dogs. Next, 28 dogs with delayed food 
allergies were tested, with flare-ups typically occurring after 24 hours. Sixty-four percent 
of these dogs had food-induced atopic dermatitis, 64% had gastroenteropathy, and 18% 
had pruritus without visible lesions. The LPT revealed positive responses to between 2 
and 10 food extracts per dog, with a median stimulation index of 3.7. The test 
demonstrated 100% sensitivity in identifying dogs with delayed food allergies. The top 5 
food allergens that triggered positive LPTs were chicken (43%), turkey (46%), beef 
(43%), corn (38%), and duck (36%). In examining the concordance between LPT results 
and delayed oral food reactions, delayed hypersensitivities were detected in 84% of 
cases. Notably, PAX® testing was negative in 64% of these patients, as would be 
expected for dogs with a cell-mediated food allergy. Some patients were positive in 
PAX® tests, possibly due to the mixed mechanisms of their allergic reactions. To verify 
that the received data was immunologically relevant, and knowing that stimulated T 
cells are producing IL-2, IL-2 was measured in both proliferating and non     -proliferating 
cultures of the cells.  IL-2 stimulation index strongly correlated with LPT index (P < 
0.0001), verifying the immunological relevance of the data. Thierry Olivry presented two 
case examples: a 12-year-old Staffordshire terrier crossbred female with recurrent 
diarrhea after eating beef (flare-up after 48+ hours) that tested negative on PAX® but 
positive on LPT for beef and lamb; and a 6-year-old Spanish Alano female with pruritus 
and diarrhea after ingesting yogurt or milk (flare-up after 1 day) that tested positive on 
both PAX® and LPT for multiple allergens, representing a case of mixed delayed food 
allergy. Thierry Olivry concluded that food allergies in dogs, and perhaps other species, 

 
2 Unpublished  
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appear to involve variable mechanisms as in humans. Immediate food allergies, which 
occur shortly after an OFC, exhibit signs of IgE-mediated allergy, while delayed food 
allergies, which manifest more than 6 hours after ingestion, are associated with chronic 
inflammation. Identifying the type of food allergy can help to choose the preferred 
diagnostic. While LPT is effective for identifying delayed food allergies, further research 
is needed to evaluate its utility in diagnosing early, IgE-mediated reactions. Since B 
cells must be stimulated by allergen-specific T cells to produce IgE, it is likely that in 
immediate reactions the LPT will also yield positive results. However, further studies are 
needed to confirm this. 

Ralf Mueller commented that, in clinical practice, there will be cases where the timing 
of a dog's reaction following an oral challenge may not be so clear. However, the 
preliminary results are very promising. 

Ao Lin Boo (Malaysia) asked for the opinion on the use of vegetarian diets as an option 
for food trials and whether such diets could reduce the risk of cross-reactivity. 

Thierry Olivry responded that he and his colleagues recently tested 500 canine serum 
samples for 30,000 peptides representing all potential allergens tested in humans. He 
stated that an allergen present in wheat tends to show up as the same positive protein 
in other grains, such as rice and barley, indicating that cross-reactivity exists not only 
between meat proteins but also among plant proteins. 

Ralf Mueller added that while some molecules or allergens cause more clinical 
symptoms, others may test positive (PAX® test or LPT) without frequently leading to 
observable clinical signs. In humans, there is more information available about some 
allergens, but in dogs, such data is still lacking. He expressed hope that within 5 to 10 
years, we will have enough data to better interpret positive test results, understanding 
which allergens are more clinically relevant. 

Thierry Olivry further commented that it is always essential to correlate test results with 
clinical rechallenges. He emphasized that for future studies involving PAX® testing or 
LPT, clinical information about the patient would be crucial. However, he noted that 
most veterinarians currently do not provide this information when submitting samples for 
testing. Thierry Olivry noted that this information is also crucial for conducting research 
on cross-reactivity. He provided an example of a patient who tested positive for only one 
protein: soybean. After being rechallenged with soy, the dog exhibited clinical flare-up. 
A few months later, the dog consumed a single hazelnut and developed the same 
symptoms, highlighting a known cross-reactivity between soy and hazelnuts. He 
emphasized that even though the PAX® had shown a low (33 ng/mL – class 1) level of 
specific IgE to the soy protein, this was associated with a positive match with the clinical 
reaction, highlighting      that, in dogs as in humans, the allergen-specific IgE serum 
levels are not a reflection of the severity of clinical signs. 

Ralf Mueller concluded that extensive clinical information must always be gathered, as 
diagnostic tests serve only as an additional tool to aid in the overall assessment. 
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Question from the audience: Could age influence the proliferation index of LPT, and      
are there any established reference intervals for positive or negative evaluations based 
on age. 

Thierry Olivry  responded that, in veterinary medicine, there is currently no definitive 
information on this topic. However, insights from human studies, particularly in children, 
indicate that the age of onset of food allergies varies significantly depending on the 
allergen. For example, infants can show clinical sensitivities to cow's milk within just a 
few weeks to months of age, which often improves over time. As they grow older, they 
may develop sensitivities to different allergens, such as nuts, shellfish, and, particularly 
in the USA, peanuts. Whether similar patterns will emerge in dogs remains to be seen, 
and further research is needed. 

Cathlene Noe (USA) asked for clarification regarding the partially positive LPT results 
that the speaker had previously mentioned. She inquired whether the test was missing 
some positive flare factors that were identified by the OFC.       

Thierry Olivry explained that the partial positive results were based on reports from 
dog owners to their veterinarians, indicating that their dogs reacted to certain proteins. 
However, the dogs were not presented to the veterinarian for direct verification of the 
clinical reactions. For example, a dog was reported to have reacted to chicken, beef, 
and corn, but the PAX® test only identified positive reactions to chicken and corn. 
These results were therefore considered partially positive. 

Cathlene Noe inquired whether a single rechallenge was typically performed or if 
multiple allergens were tested through rechallenges. 

Ralf Mueller commented that, in his clinic, most owners are willing to perform 3 to 6 
rechallenges, but often become reluctant to continue after that. However, some owners 
may return after a couple of years, reporting that they attempted another rechallenge six 
months prior. He noted that it can be difficult to convince owners to persist with 
rechallenges due to the emotional and logistical challenges involved, which means that 
obtaining precise and consistent information is not always feasible, even when desired. 

Thierry Olivry added that the situation becomes even more complicated if the dog 
experiences diarrhea. The longer the time gap between the rechallenge and the onset 
of clinical symptoms, the harder it is to establish a clear correlation, as the diarrhea 
could be caused by other factors occurring days after the rechallenge. He strongly 
encouraged conducting rechallenges for suspected immediate IgE-mediated reactions 
in the clinic. This allows for the detection of very early and subtle symptoms, such as 
conjunctivitis and erythema of concave pinnae, which might otherwise be missed.  

Ralf Mueller commented that Sonya Bettenay consistently monitors for erythema of the 
ear pinnae as the first sign of a flare. 
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Paule Rodrigo (Chile) inquired about co-factors known to exacerbate food allergies in 
human medicine, such as exercise (particularly in IgE-mediated reactions), stress, and 
in women, the menstrual cycle. 

Thierry Olivry responded that such co-factors may potentially exist in dogs as well, but 
currently, there is no scientific data to support this. 

Question from the audience: How do the speakers address the issue of possible food 
contamination with other proteins, such as using the same cup for measuring food that 
may have traces of previous food, or using the same spoons or dishes, or a dog walking 
in the kitchen and having traces of it on the paws. She inquired if there are specific rules 
or guidance provided to owners participating in studies on how to avoid such 
contamination. 

Thierry Olivry responded that they published a paper on cross-contamination, and 
noted that most studies investigating this issue have used PCR, a highly sensitive test 
capable of detecting very small amounts of contaminating proteins. He explained that 
while PCR might detect traces of DNA from one protein, such as beef in a chicken diet, 
it does not necessarily mean the dog will be sensitized      and react to the contaminating 
proteins. There might not be enough contaminating allergen to which the pet is 
sensitized and their IgE or T-cell epitopes might not be fully conserved, which means 
that, despite the DNA contamination, the pet might not react clinically. He advised that 
there is no need for excessive concern, as the levels of cross-contamination detected 
are usually minimal. 

Ralf Mueller agreed that slight contamination is typically not clinically relevant. 
However, he recalled a study he conducted with colleagues, which has yet to be 
published, where they analyzed a commercial mono-ingredient rabbit diet and 
discovered more than 2% turkey protein in some samples. This, he noted, is not a trivial 
amount. While contamination could potentially be sufficient to trigger a reaction, there is 
currently no clear data on the exact quantities required to provoke clinical symptoms. 
He also highlighted that his main concern is not the trace amounts of protein on the 
dog's paws, but rather situations like when half a sausage falls from the hands of a 
toddler in the family, which the dog will then eat. 

Thierry Olivry added that PCR studies may not be the most appropriate method for 
investigating this topic. Instead, he suggested that researchers should focus on using 
food extracts from these diets and testing them on blood samples from dogs allergic to 
the studied proteins to determine whether a positive reaction occurs in, for example, 
LPT. 

Desensitization with food allergens – a way to deal with food allergy? (E. Maina)  

Elisa Maina (Switzerland) explained the definition and administration of 
immunotherapy, highlighting that it is the only treatment targeting the underlying causes 
of hypersensitivity. Immunotherapy involves administering gradually increasing amounts 
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of allergens, followed by a regular maintenance dose, to reduce clinical reactions. 
Different routes of administration include subcutaneous immunotherapy (SCIT), oral 
immunotherapy (OIT), epicutaneous immunotherapy (EPIT), and sublingual 
immunotherapy (SLIT). In food allergies, both single or multi-food immunotherapy can 
be used. A desensitized patient is one that can tolerate the allergen in certain amounts 
without severe clinical symptoms. Elisa Maina explained that in both human and 
veterinary medicine, achieving a level of tolerance where the patient can consume large 
amounts of the allergen without any reaction is difficult. However, reducing the severity 
of reactions is still considered a significant achievement. Some immunotherapy 
products are already approved, while others remain "off-label." SLIT is preferred for 
several reasons, primarily safety. It is considered safer than SCIT or OIT due to the 
lower presence of mast cells and eosinophils in the oral area. Additionally, secretory IgA 
in the oral cavity helps prevent allergen absorption, and the local microbiome seems to 
promote tolerance rather than inflammatory responses. The sublingual mucosa has a 
thin epithelial barrier, allowing allergens to easily contact the immune system, where 
there are more regulatory T cells and dendritic antigen-presenting cells, helping to 
induce immunotolerance faster. These antigen-presenting cells capture the allergens 
and transport them to the lymph nodes, where they interact with lymphocytes to 
promote regulatory T cells, increase IL-10 and TGF-beta secretion, and encourage B 
cells to produce IgG instead of IgE. In humans, immediate food allergy reactions tend to 
be more severe. Elisa Maina noted that perhaps dermatology specialists do not see 
severe reactions in dogs because such cases are usually managed by general 
practitioners. A 2017 study investigating triggers, risk factors, and clinicopathological 

features of urticaria in dogs found that 11 out of 24 cases were food-induced, and 8 of 
these patients exhibited signs of anaphylaxis.6 Even mild pruritus can severely affect 
the quality of life for both the dog and the owner. SCIT poses compliance challenges as 
many clients struggle to maintain the injection schedule. Additionally, there are no 
studies yet on the safety of OIT in dogs. Elisa Maina and her colleagues first tested 
SLIT in healthy dogs through a study in which they aimed to ensure that SLIT did not 

induce sensitization in healthy dogs.7 In this study, SLIT was performed using peanut 
allergens, and after SLIT peanuts were administered daily, with doses increasing every 
two weeks up to a maintenance dose of 2000 µg daily. The beagles in the study 
exhibited no local or systemic side effects, blood and urine tests were unremarkable, 
body weight remained stable, and intradermal and challenge tests were negative. 
Peanut-specific IgG increased over time. Elisa Maina then progressed to testing SLIT in 
food-allergic dogs in a double-blind, randomized, placebo-controlled trial to assess the 

efficacy, quality of life, and safety of food allergen-specific sublingual immunotherapy in 
client-owned dogs with adverse food reactions (AFR).8 Thirteen dogs with confirmed 
AFR were divided into two groups: placebo and treatment. The treatment group 
received SLIT based on food trials and rechallenges, with doses increasing every two 
weeks to a maintenance dose of 2000 µg daily for six months. Side effects were 
minimal, with only one case of mild cutaneous symptoms and sialorrhea. Rechallenge 
tests were performed before the start of SLIT or placebo and after six months. In the 
treatment group, significant decreases in Pruritus Visual Analog Scale (PVAS) and 
Canine Atopic Dermatitis Extent and Severity Index (CADESI) scores were observed. 
Cytokine profiles, T cell populations, and IL-17A levels were also assessed. The 
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treatment group showed increased IL-10 and IFN-gamma, while IL-4 levels remained 
unchanged. IL-17A was detectable in both the treatment and placebo groups and 
correlated more with bacterial scores than clinical scores. The T cell profile revealed an 
increase in CD4-CD8- T regulatory cells, a decrease in proliferating CD4-CD8+ and 
CD4+CD8+ T cells, but no effect on CD4+CD8- T cells. Elisa Maina continues to adapt 
the SLIT protocol, extending the maintenance phase to one year before switching to 
OIT in further studies. She also referenced innovations from human medicine, such as 
using a toothbrush to increase the contact area and time, as well as the use of 
allergoids and adjuvants. Elisa Maina concluded that SLIT can significantly improve the 
quality of life for allergic patients and their owners. 

Ralf Mueller commented that SLIT represents a glimpse into the future and will likely 
become an increasingly important part of allergy treatments, with many exciting 
advancements on the horizon.      
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