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PROGRAM AT AGLANCE

SUNDAY, APRIL 27

17:00-19:00 | Welcome Reception - Sponsored by Nextmune
19:00 - 20:30 | Technicians Meet & Greet
19:00-21:00 |Pawsitive Impact Charity Reception - Sponsored by Nextmune

MONDAY, APRIL 28

Scientific Clinical Wet Lab Abstracts
07:30-08:45 Roundtables
09:00-09:50 Opening Keynote: Dr. Stephen White
10:00-10:50 Diagnosis & Freeze! Practical
Sensing ltch in the Management of Cryosurgery for
Skin and Beyond Non-inflammatory Dermatologic
Alopecia in the Dog Lesions - Part 1
10:00-11:00 Resident Abstracts
(1)
10:30-17:00 Exhibits Hall Open
10:50-11:30 Monday Morning Break and Posters
11:30-12:20 T T——— Freeze! Practical
Atopic Itch in Alopecia in the Dog Cryosurgery for
Humans Dermatologic
and Cat .
Lesions - Part 2
11:30-12:30 Resident Abstracts
(2)
12:30-13:45 Hills Lunch Symposia - Food Features for Skin Health
12:30-14:00 ACVD Mentor Lunch (Invite Only) - Sponsored by Stallergenes Greer
12:45-13:45 Allergen Walk #1 - Sponsored by Stallergenes Greer

f“h
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PROGRAM AT AGLANCE

Track Scientific Clinical Wet Lab Abstracts

14:00- 14:50 EEEI{=TalAVI\EYo]gl : Freeze! Practical
: Hairy Hurdles Part 1
the Pathogenesis of ~ Follicular Anatom Cryosurgery for
Atopic Dermatitis - y Dermatologic

Part 1 Auel T Lesions - Part 3

(3)

15:00-15:50 Ee{Ili=Tg|AVAl\VAYe]g Hairy Hurdles Part Freeze! Practical
the Pathogenesis of 2 - Hair Cycle and Cryosurgery for

Atopic Dermatitis- = Non-inflammatory Dermatologic
Part 2 Alopecia Lesions - Part 4
15:00-16:00 Resident Abstracts
(4)
16:00-16:30 Monday Afternoon Break and Posters
16:30-17:20 : . Farm to Pharma:
Panel Discussion: : .
Eilis e e An in Depth Look Residents, Interns
: " at Allergens and & Mentors Meet
Atopic Dermatitis . )
. their Corresponding and Greet
and Pruritus
Extracts
16:30-17:30 Resident Abstracts
(5)
17:45-19:15 ACVD Members Business Meeting (Invite Only) - Sponsored by CEVA
19:00-23:00 Residents Dinner (Invite Only) - Sponsored by Dechra
19:00 - 23:00 Orlando Social - Sponsored by Elanco
Animal Health
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PROGRAM AT AGLANCE

TUESDAY, APRIL 29

Scientific

Clinical

Spanish/Clinical _

06:45-07:45 Allergen Walk #2 - Sponsored by Stallergenes Greer
07:30-08:45 Roundtables
09:00-09:50 M(_aasurlng MIQ and El Papel del
Clinical Breakpoints for . . .
) L Malassezia Review - Radiologo en
Veterinary Antibiotics - .
: . Part 1 Dermatologia
Essential to Antibiotic .
. Veterinaria
Stewardship
09:00-10:00 Resident
Abstracts (6)
10:00-10:50 ' Why Have Susceptibility Radiologia'y
Testing Breakpoints Malassezia Review - Dermatologia:
Changed for Veterinary Part 2 Un Enfoque
Antibiotics? Colaborativo
10:00-11:00 Resident
Abstracts (7)
10:30-17:00 Exhibits Hall Open
10:50-11:30 Tuesday Morning Break and Posters
L0~ 1220 Clinical Investigation
and Biomarker
Discovery in Early Terapia topica
Drug Development Pitfalls in the exitosa: como
for Allergic Dermatitis Diagnosis of mejorar los
Part 1 - Introduction Dermatophytosis resultados en
to Biomarkers casos complejos
and Molecular
Advancements
11:30-12:30 Resident
Abstracts (8)
12:30-13:45  Elanco Lunch Symposium - More Than Skin Deep: Controlling Parasites That Love
to Crash the Party
12:30-13:45 Merck Animal Health Lunch Symposium - The Future of Atopic Dermatitis
Management: Insights from Human Health
12:30-13:45 Resident Lunch - Sponsored by Blue Buffalo
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PROGRAM AT AGLANCE

Scientific Clinical Spanish/Clinical _
1400 - 1450 Clinical Investigation
and Biomarker
Discovery in Early Sporotrichosis: ¢ Los gatos pyeden
Drug Development for . . . tener alergias?
. o Epidemiological and . .
Allergic Dermatitis Part Clinical Aporoach Signos, tipos y
2 - Biomarkers and PP tratamientos
Translational Biology
in Allergic Dermatitis
14:00-15:00 Original
Abstracts (1)
15:00-15:50 Manejo de Pénfigo
Defining the Genomic Sporotrichosis: FellEiEse Qaplno
. . - en la Practica
Landscape of Canine Clinical Brazilian L
. Veterinaria:
Cancers Perspective . :
Terapias Efectivas 'y
Avances
15:00-16:00 Original
Abstracts (2)
16:00-16:30 Tuesday Afternoon Break and Posters
16:00-16:30 Resident Research Awards
16:30-17:20 Advances in the Panel Discussion:
Diagnosis and_ I_Emerglng Fungal Los 10 siy no de la
Treatment of Canine  Diseases in Human Otitis externa
Cutaneous T Cell and Veterinary
Lymphoma Medicine
16:30-17:30 Clinical
Abstracts (1)
18:30-23:00 Mite-y Big Shindig - Sponsored by Royal Canin
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PROGRAM AT A GLANCE

WEDNESDAY, APRIL 30

Scientific

Clinical Emerging

07:30-08:45 ACVD Resident & Board Breakfast (Invite Only) - Sponsored by
Thrive Pet Healthcare
07:30-08:45 Roundtables
09:00-09:50 Food Allergies : Artl_f|C|aI
. Radiology Meets Intelligence , : .
in Humans : , : Diagnostic Testing
L Dermatology: in Veterinary :
Part 1 - Clinical ; C in Dermatology
: A Collaborative Medicine:
Presentations and DVM Tech
Diagnostic Testin Approach Fundamentals and
g g Advances - Part 1
10:00-10:50 . Artificial
.FOOd Allergies . : Intelligence Facilitating Food
in Humans Part Radiology’s Role , : : o
: : in Veterinary Allergy Diagnosis: A
2 —Current in Veterinary C ! :
: Medicine: Guide for Veterinary
and Emerging Dermatology .
Therapeutics Fundamentals and Technicians
Advances - Part 2
10:30-14:00 Exhibits Hall Open
10:50-11:30 Wednesday Morning Break and Posters

11:30-12:20 Diet Dilemmas:

The Future

Interactive Cases What ifitis of Veterinary Fungal Diseases for
with Multiple Lymphoma? Medicineina Vet Techs
Diseases Multicultural World

12:30-13:45 Ceva Lunch Symposium - Atopic Dermatitis Cross Talk: Parallels Across Human
Pediatric and Veterinary Patients

12:30-13:45 Farmina Lunch Symposium - Diarrhea, Dysbiosis, and Dysmetabolism: Food
Responsive Enteropathy in Dogs

12:30-13:45 AAVD Business Lunch

14:00-14:50 Making Client

Communication
Easier: Nutrition
Mythbusting and
Pet Food FAQs

v

Panel Discussion:
What if it is NOT How to Practice
Lymphoma? in a Multi-national
World

Climate Change
and Allergic
Disease
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PROGRAM AT AGLANCE

Track Scientific
15:00-15:50
Changing
Perspectives in
Food Allergy: Are
we Cracking the
Code?
16:00-16:30
16:30-17:20

Panel Discussion:

Food Allergies

Clinical Emerging ADVT

Engaging and
empowering
veterinary
technicians
in veterinary
dermatology -
Interactive Session

PendingGPT
for DVM: How
Language Models
are Transforming
Veterinary Medicine

Dermatopathology
for Clinical
Dermatologists -
Part1

Wednesday Afternoon Break
Derr%e:tgﬁsit:;llogy Al in Your Practice:
; Getting Started with
Dermatologists -
LLMs
Part 2

Radiology for
Veterinary
Technicians
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ROUNDTABLE SESSIONS

MONDAY APRIL 28, 2025

CBD in Veterinary Dermatology

Dr. Andrew

Rosenberg Bayhill 27

Client Communication in Oncological Veterinary
Dermatology

Feline Dermatology: So Many Challenges, So Few

Dr. Dana Connell Bayhill 26

Dr. Jeanne Budgin  Bayhill 24

Therapeutic Options

Immune-Mediated Dermal Nodules in Cats and Dogs Dr. Petra Bizikova Bayhill 23
Dr. Agustina Anson

Radiology in Clinical Dermatology Management and Dr. Ramon Bayhill 20
Almela

Skinny Lumps and Bumps - All About Nodular Skin Diseases \Iil)vri.e[r)]grrnlnlque Bayhill 19

Healing with HBOT (Hyperbaric Oxygen Therapy) Dr. Charli Dong Bayhill 18

TUESDAY APRIL 29, 2025

Allergens in Clinical ASIT/SLIT Dr. Tricia Sowers Bayhill 27

Eosinophilic Dermatosis in Cats Dr. Mitzi Clark Bayhill 26

Equine Dermatology Dr. Nicole Heinrich ~ Bayhill 25

Ewdence-Based_ Education: H(_)w to Improve Your Teaching Dr. Andrea Lam Bayhill 24

Based on the Science of Learning

Improw.ng Surveillance of Fungal Diseases in Animals and Dr. Elavia Clare Bayhill 20

Zoonotic Spread

What's New in JAK Inhibitors? Dr. Tom Lewis Bayhill 19

f“h
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ROUNDTABLE SESSIONS

WEDNESDAY APRIL 30, 2025

Dr. Neoklis
Alin Veterinary Medicine Apostolopoulos and Bayhill 27
Dr. Zach Meyers
Client Compliance in Diagnostic Food Trials Dr. Galia Sheinberg Bayhill 26
Diode Laser in Otology Dr. Klaus Earl Loft Bayhill 25
Malassezia Prof. Ross Bond Bayhill 24

Dr. Anthea Schick

Mentorship Strategies for Developing Effective Residency/ and Dr. Rebecca Bayhill 23

Internship Dermatology Programs

Mount
Residents' Roundtable Discussion N/A Bayhill 20
To Freeze or Not to Freeze: Current Challenges and Pitfalls of Dr. Alberto M. i
Bayhill 19
Cryosurgery Cordero

f“h
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PRESENTATION SCHEDULE

MONDAY APRIL 28, 2025
LOCATION: WINDERMERE BALLROOM Y/Z

Where we've been, where we are, and where we should go
KEYNOTE : : . . )
09:00-09:50 .. with veterinary dermatology (important strides we've made
Dr. Stephen White . . . . .
in diagnostics and treatments, and potentially what is next)

SCIENTIFIC NOTES | LOCATION: WINDERMERE BALLROOM W

10:00-10:50 Dr. Brian Kim Sensing Itch in the Skin and Beyond
11:30-12:20 Dr. Brian Kim Atopic Itch in Humans
14:00 - 14:50 Dr. Rosanna Current Views on the Pathogenesis of Atopic Dermatitis -
Marsella Part1
15:00 - 15:50 Dr. Rosanna Current Views on the Pathogenesis of Atopic Dermatitis -
Marsella Part 2
Dr. Chie
Tamamoto-
. . Mochizuki, Panel Discussion: Pathophysiology of Atopic Dermatitis and
15:30-16:20 . , .
Dr. Brian Kim Pruritus
& Dr. Rosanna
Marsella

CLINICAL NOTES | LOCATION: WINDERMERE BALLROOM X

10:00-10:50 Dr. Paul Bloom Diagnosis & Management of Non-inflammatory Alopeciain

the Dog
11:30-12:20 Dr. Mitzi Clark Inflammatory Alopecia in the Dog and Cat
14:00 - 14:50 \[,)vri.e[r)]ce)rrmnlque Hairy Hurdles Part 1 - Follicular Anatomy and Tumors
15:00 - 15:50 Dr.. Dominique Hairy H.urdles Part 2 - Hair Cycle and Non-inflammatory
Wiener Alopecia

Farm to Pharma: Anin Depth Look at Allergens and their

16:30-17:20 Dr.Tricia Sowers Corresponding Extracts

R Al B BB BB BB EEEEEENEI
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PRESENTATION SCHEDULE

MONDAY APRIL 28, 2025
WET LAB (apoitionaL costTo atTEnD) | LOCATION: REGENCY BALLROOM V

Dr. Allison Kirby &
10:00-10:50 Dr. Alberto Martin
Cordero

Dr. Allison Kirby &
11:30-12:20 Dr. Alberto Martin
Cordero

Dr. Allison Kirby &
14:00-14:50 Dr. Alberto Martin
Cordero

Dr. Allison Kirby &
15:00-15:50 Dr. Alberto Martin
Cordero

Freeze! Practical Cryosurgery for Dermatologic
Lesions-Part 1

Freeze! Practical Cryosurgery for Dermatologic
Lesions - Part 2

Freeze! Practical Cryosurgery for Dermatologic
Lesions - Part 3

Freeze! Practical Cryosurgery for Dermatologic
Lesions - Part 4

f“b
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PRESENTATION SCHEDULE

MONDAY APRIL 28, 2025
RESIDENT ABSTRACTS | LOCATION: REGENCY BALLROOM T, CONVENTION LEVEL

Dr. Geishly Cruz
Matos

10:00-10:15 An alternative staining technique for cytology

Multidrug-resistant bacteria isolated from canine skin
Dr. K. Helena . . . . . . .
10:15-10:30 Montin Mills infections across receiving services at the University of
Minnesota Veterinary Medical Center: a retrospective study

Effect of 72-hour transport delay of aerobic bacterial
10:30-10:45 Dr.Lucy Tongen cultures to areference laboratory on the Staphylococcus
species isolated from canine pyoderma

Duration of antibiotic therapy for canine superficial
10:45-11:00 Dr. Jennifer Clegg pyoderma: Is the one-week post resolution of clinical signs a
valid rule-of-thumb?

Curcumin decreases B-lactam resistance against canine
11:30-11:45 Dr. Willilam Byun meticillin-resistant Staphylococcus pseudintermedius; an
in-vitro study

Dr. Samuel In vitro evaluation of the antimicrobial activity of
11:45-12:00 o retinaldehyde against clinical isolates of Staphylococcus
Devine . h . .
pseudintermedius and Malassezia pachydermatis

Alcohol is the cure: Topical ethyl alcohol as a novel

12:00-12:15 Dr. Kain Masutani treatment for superficial bacterial pyodermain dogs

Preliminary in vitro Antimicrobial Evaluation Against
Staphylococcus pseudintermedius and the Lathering Ability
of Currently Available Chlorhexidine-Containing Shampoos
onthe U.S. Market

Mr. Oscar A preliminary study investigating a multidimensional
14:00-14:15 L pruritus scoring system, the 5-D itch scale, for assessment
Ramirez . . . . -
of pruritus in dogs with atopic dermatitis

Evaluation of agreement between a novel veterinary
molecular diagnostic serological allergen test (Pet
14:15-14:30 Dr. David Birchler Allergy Xplorer), conventional extract-based serological
allergen test (Stallergenes Greer Laboratories, Idexx) and
intradermal allergen test in 33 dogs with atopic dermatitis

12:15-12:30 Emily Binversie

| H B R Al B BB BB BB EEEEEENEI

WWW.NAVDF.ORG | #NAVDF2025 | 13




PRESENTATION SCHEDULE

MONDAY APRIL 28, 2025

RESIDENT ABSTRACTS | LOCATION: REGENCY BALLROOM T, CONVENTION LEVEL

Influence of maropitant citrate on intradermal test reactivity

14:30- 14:45 Dr. Aubrey Gould in atopic dogs
Staphylococcus pseudintermedius, Staphylococcus
14:45-15:00 Dr. Callie Miller aureus, and Malassezia pachydermatis reactivity on
intradermal allergy testing in atopic dogs
Dr. Caroline Use of the Health Belief Model to assess factors associated
15:00-15:15 Wi.lliams with owner persistence to allergen-specificimmunotherapy
recommendations
15:15-15:30 Dr. Tricia Daniels Idgntlfylng inflammatory yd T cells in skin of atopic dogs
using RNAscope
. . Dr. Marlyse Adverse events and clinical efficacy of oclacitinib in cats: a
15:30-15:45 . -
Wehber retrospective analysis
15:45-16:00 Dr. Jenifer Baker Pfevalent_:e of kera_tqconjunctlwtls siccain dogs diagnosed
with atopic dermatitis
Stability and minimum inhibitory concentrations of
16:30 - 16:45 Dr. McKenna compounded ceftazidime in sodium chloride, glycerin, and
) ’ Snidow dexamethasone-SP solutions stored at -20°C, 4°C, and 25°C
over a 60 day period
16:45 - 17:00 Dr. Shae Evaluation of compatibility and stability of compounded otic
) ’ Atterberg solutions containing enrofloxacin over a 20-day period
17:00-17:15 Dr Danielle Nolitt Suppuratl\{e Malassgna otitis externa: a descriptive
retrospective analysis
Dr Shahleen Practitioner-reported diagnosis and awareness of
17:15-17:30 Ar;me d coccidioidomycosis in dogs from non-endemic states, 2013-

2023

Al B BB BB BB EEEEEENEI

WWW.NAVDF.ORG | #NAVDF2025 | 14




MONDAY

SCIENTIFIC NOTES APRIL 28, 2025

MONDAY, APRIL 28,2025 | 2:00 PM

Pathophysiology of Atopic Diseases in Veterinary Medicine (Part 1 and
Part 2)

ROSANNA MARSELLA, DVM, DACVD
University of Florida

Much progress has been made in recent years regarding our understanding on the
pathogenesis of atopic diseases in animals. As we learn more about it, we are able to
draw comparisons between species.: we can observe the striking similarities and some
of the differences that exist across species and these findings help us to further our
understanding on atopic disease overall.

In general, allergic diseases have become more common in the last few decades in both
people and animals and many theories have been proposed to explain this increase.
While atopic diseases are the results of interaction between genetic factors and
environmental conditions, genetics alone cannot explain the increased frequency of
development of atopic disease. Thus, a lot of effort has been focused on the effect of
environmental factors that play a role in disease development and how these factors
have changed in the last few decades.

Our living conditions have dramatically changed, not just in terms of increased
consumption of ultraprocessed foods, increased use of antibiotics and decreased
exposure to beneficial bacteria due to life style and dietary exposure. We are also
chronically exposed to a variety of chemical insults ranging from detergents, to
microplastics, nanoparticles which damage our epithelial barriers promoting
inflammation and promote a Th2 response. Epithelial barriers are important borders
between the host and the environment. Homeostasis is vital for a healthy barrier, a
biodiverse microbiome, and regulatory immune response. When our barriers (from skin
to gut and respiratory tract) are chronically exposed to insults that physically and
chemically damage their integrity, inflammation and dysbiosis occur leading to
development of an inflammatory/allergic response, increased penetration of allergens
and establishment of a self-perpetuating cycle of inflammation.

The hygiene theory which had placed emphasis on the decreased exposure to bacteria
as a primary cause for the increased development of atopic disease. Beneficial bacteria
have been shown to be important for a variety of reasons such as shaping the immune
response toward tolerance, contributing to bacterial biodiversity thus fighting dysbiosis
and the development of chronic inflammation. The role for beneficial bacteria has been
investigated in dogs and to lesser degree in cats. In dogs, there is evidence of decreased

N N B O e e O e v e e e e e e e e e e e |
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MONDAY

SCIENTIFIC NOTES APRIL 28, 2025

skin biodiversity in atopic subjects, which correlates with the severity of the dermatitis. As
the animal undergoes an active flare, Staphylococcus predominates in the skin, driving
the inflammation and worsening the skin barrier function by increasing the pH and
increasing the permeability. In cats, much less is known but it appears that healthy feline
skin predominant species of Staphylococcus is S. epidermidis while S. capitis is the
predominant species in allergic cats. The decreased biodiversity is not just in the skin but
also in the gut. Gut dysbiosis has been documented in allergic dogs and this seems to be
a signature of atopic dermatitis in dogs, as this dysbiosis does not change significantly as
the animal undergoes treatment (as opposed to the skin dysbiosis where the biodiversity
increases as the animal undergoes treatment and the severity of the dermatitis
improves). The value of probiotics is recognized in dogs and cats. The benefits range
from shaping the immune response and cytokine profile to increasing the biodiversity
thus minimizing dysbiosis and inflammation. Dysbiosis in atopic disease in horses is less
documented but we know that horses with pastern dermatitis has dysbiosis and
increased preponderance of Staphylococcus, proportional to the severity of the disease.

The increased use of ultra-processed foods and decreased exposure to farm life have
been documented as associated with development of atopic disease in dogs and people.
Dogs fed raw diets or homecooked whole food diets were found to be less associated
with development of atopic disease compared to dogs living in apartments and fed ultra-
processed food. These factors may play a role in affecting the bacterial biodiversity when
exposure to non-pathogenic bacteria is facilitated shaping the immune response toward
tolerance.

What has also changed in the last few decades is the exposure to pollutants and
chemicals that can damage epithelia. These factors set the stage for the development of
chronic inflammation and increased epithelial permeability and increased immunologic
exposure to allergens. This negative impact is not just on the skin but also on the gut and
on the lungs. Pollutants have been demonstrated to physically and chemically damage
epithelia and alter the immunologic response decreasing tolerance and promoting Th2
responses.

The role of epithelial impairment on development and progression of disease is well
documented in people. Within domestic species, the species that has been studied the
most is the dog. Canine atopic dermatitis has many similarities with the human condition
both in terms of clinical signhs and pathogenesis of disease, the role that skin barrier and
the impact that changing living conditions play in the disease. These similarities make
dogs the best model for the human condition as dogs replicate the complexities of the
human disease and share the same environment of people. In the past we have looked at
skin barrier impairment as either due to genetic mutations (primary) or secondary to
allergic inflammation. Skin barrier impairment has been documented in canine atopic
dermatitis but the evidence of genetically inherited mutations as major risk factors for
development of canine atopic dermatitis is missing. While in human medicine, filaggrin

A i B B BB BB BB BB BB DD ED
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SCIENTIFIC NOTES APRIL 28, 2025

has been documented to be a major risk factor, the same may not be true in dogs, at least
with the current level of information. Filaggrin mutations appear to be breed dependent
and only in some geographical areas.

Skin barrier impairment increases the ease of sensitization in experimental models of
canine atopic dermatitis and allergen challenges lead to temporary worsening of skin
barrier. So, there is no argument that inflammation worsen skin barrier function. Now it is
recognized that environmental factors such as pollution can dramatically damage
epithelia and increased permeability thus facilitating the development of atopic disease
and that skin barrier damage can be an initiating factor for atopic disease in the absence
of a genetic mutation.

Exposure to pollutants has been linked to atopic dermatitis in dogs and people. A study
showed that a significant association between high levels of passive exposure to tobacco
smoke (cigarette consumption divided by the area of the home) and the presence of
atopic dermatitis in the dogs. Results lead to the conclusion that high level of exposure to
tobacco smoke may have higher risk of atopic dermatitis than non-exposed dogs.

How pollutants can predispose to development of the disease is on multiple fronts, from
epigenetic changes that decrease tolerant response and promote TH2 response, to
damage to the epithelia to interfering with lipid metabolism. Pollutants generate reactive
oxygen species leading to directly damage membrane lipids and increase lipid
peroxidation. A study has reported significant correlation between severity of dermatitis
and plasma malondialdehyde and higher levels were found in atopic dogs compared to
normal dogs. The significant, highly positive correlation determined between severity of
dermatitis and malondialdehyde in the patient group indicates an association between
the severity of canine atopic dermatitis and the extent of oxidative damage to membrane
lipids.

Other living conditions have changed in the decades or so. One is life style that is prone
to increase stress. Stress and atopic dermatitis has been investigated in people and to
lesser degree in dogs. With stress and atopic dermatitis, the question is which starts
first.. the chicken or the egg? In people prolonged stress is seen as a potential trigger for
atopic dermatitis as well it is recognized that atopic people’s quality of life is affected
leading to stress and a vicious cycle of exacerbation of the disease. . We lack these types
of studies in dogs but we know that dogs diagnosed with atopic dermatitis have
impairment of their quality of life due to chronic pruritus and that there is a correlation
between the cortisol level in the hairs of these patients and their level of pruritus. We also
know that dogs with atopic dermatitis have higher levels of cortisol in the hair compared
to healthy controls. As far mechanisms on how stress can actually lead to development
of atopic dermatitis, we know that cortisol affects skin barrier function. Stress leads to
cortisol release which negatively impact epidermal lipid and structural protein synthesis,
decreasing stratum corneum hydration and increasing Trans Epidermal Water Loss.

A i i B BB BB BB B BB DEDEDNE
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SCIENTIFIC NOTES

To make things even more complex is the consideration that atopic dermatitis may be
primarily a lipid disorder evolving into a chronic inflammatory disease, possibly due to
changing environmental conditions. While a lot of the emphasis has been placed on
atopic dermatitis as an outsde/in disease, it is important to note that lipid differences exist
both in the skin and in the blood of allergic dogs compared to normal supporting
differences in lipid metabolism. These finding suggest that canine atopic dermatitis is a
systemic disease. Growing amount of literature is available on atopic dermatitis as a
systemic disease of lipid metabolism is available in human medicine.

Glycerophospholipids are fundamental for lipid membrane stability and dynamics. More
specifically, phospholipids are known were found to be increased in the skin but reduced
in blood from atopic dermatitis dogs. Lipid changes in atopic dogs are known to occur
independently of inflammation and trauma from scratching. The systemic changes in
lipid composition of blood and skin may affect the barrier function of the epidermis

In one study, a set of lipid features of the skin was selected as a biomarker that classified
samples as control or atopic dermatitis with 95% accuracy, whereas blood lipids
discriminated between control and atopic dogs with 90% accuracy. These data suggest
that canine atopic dermatitis is a systemic disease and support the use of rapid lipid
profiling to identify novel biomarkers.

In conclusion, much progress has been made in recent years on our understanding of
pathogenesis of atopic disease. Animals and people share out living conditions, not
simply because pets are in our homes and share the same allergenic exposure, but more
broadly because we are exposed to the same pollutants and chemicals which are
unavoidable and which can majorly affect our epithelial barrier and out ability to respond
to allergen and other external insults. All these factors shape ourimmune response,
affect our microbiome and the type of response that we build to our allergen exposure.
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Alopecia in the dog is a common clinical finding. It is most commonly associated with
pruritus due to allergic skin disease. There are also many causes of nonpruritic
alopecia-iiiii. v yaccine-induced alopecia is most commonly associated with rabies
vaccination. The alopecia occurs 2-12 months after administering a rabies vaccine.
Small white breeds of dogs seem to be at risk for developing these lesions. SQ or IM
injections have no impact on the occurrence of this reaction. Lesions consist of scaling,
focal (occasionally multifocal) areas of alopecia, plaques, hyperpigmentation, nodules,
erosions, crusts, and cutaneous atrophy (scarring). The lesions may also develop at
sites distant from the vaccination site. Histologically in addition to typical vasculitis
changes, septal panniculitis and focal lymphoid nodules will be seen. Rule-outs are fairly
limited but should include demodicosis, dermatophytosis, allergic skin disease, and
bacterial skin disease.

Dermatomyositis a genodermatosis in collies and shelties, or it may occur spontaneously
in adults of other breeds. For the inherited form the age of onset is between 6 weeks and
1year of age- usually before 6 months of age. The lesions may be fairly limited and heal
as the puppy matures or they may progress. Usually, the lesions stop progressing by the
time the dog is a year old. The cutaneous lesions, which are usually the predominant
clinical sign, include focal to multifocal areas of alopecia, scaling, crusts, erosions,
ulcers, depigmentation, hyperpigmentation, and scarring. These lesions occur on the
face, mucocutaneous junctions, carpal, and tarsal regions, and the tip of the tail and ears.
Onychodystrophy may also be present. Secondary bacterial pyodermas may occur.
Muscle involvement tends to be proportional to the severity of the skin lesions and is
usually identified after the cutaneous lesions develop. These dogs may develop
megaesophagus or muscle atrophy involving the muscles of mastication and
ambulation. Differential diagnoses for the skin disease include demodicosis,
dermatophytosis, superficial bacterial folliculitis, DLE, cutaneous drug reaction,
erythema multiformae,and epidermolysis bullosa simplex. In the author’s experience,
puppies are most commonly presented with limited facial lesions that the breeder claims
are wounds/scars from the other puppies or a cat in the household. Diagnosis is based

N N B O e e O e v e e e e e e e e e e e |

WWW.NAVDF.ORG | #NAVDF2025 | 20




MONDAY
APRIL 28, 2025

CLINICAL NOTES

on signalment, physical examination, and histopathologic changes consistent with
vasculopathy.

Treatment for these ischemic skin diseases would include avoiding the trigger (vaccines
in the former and removing the dog from the breeding stock in the latter) however for all
forms the treatment will include sunlight avoidance, vitamin E (should be D alpha-
tocopherol, not DL alpha-tocopherol) 400-800 IU bid) and Essential Fatty Acids and
pentoxifylline and various immunomodulating drugs'. For vaccine-induced alopecia, the
treatment options include pentoxifylline or surgical excision of the affected area.
Pentoxifylline is a methylxanthine derivative that increases RBC deformability and lowers
blood viscosity, allowing better blood flow through narrowed/edematous vessels. It also
suppresses the synthesis of proinflammatory cytokines such as IL-1, IL-4, IL-12, and
TNF-a. Pentoxifylline is administered at 15 mg/kg tid. There may be a 30-90-day lag
before the full clinical response is seen. For dermatomyositis, the treatment will depend
on the severity of the symptoms. The author treats dermatomyositis with. neutering. In
the past if the dog was moderately affected, then tetracycline and niacinamide would be
used along with pentoxifylline. Once again the author discontinued prescribing
doxycycline/niacinamide (D/N) for this group of diseases except in rare situations. If
there are focal lesions topical glucocorticoids (GC) may be used. The most potent
topical GC (veterinary product) is a product containing fluocinolone acetonide (Synotic).
If the local disease is not adequately controlled using Synotic, the author uses an even
more potent product containing desoximetasone - at a concentration of 0.25%. These
topical products are applied bid until clinical remission (not to exceed 21 days) and then
tapered slowly over the next few months. Be sure to have the owners wear gloves when
applying these products. Please note that topical steroids may cause PU/PD/polyphagia
and skin fragility. This sensitivity to steroids is quite variable and may occur in
unexpected situations. Topical tacrolimus (0.1%) may be used in cases that fail to
respond to topical steroids, the pet has side effects to the topical steroid, or the dog
needs long-term topical treatment to control the disease. If not responding to topical
treatment then oclacitinib may be added to the treatment. It is administered at 1.0 mg/#
bid for up to 30 days and then attempt to taper. If the patient is in remission (i.e., any
crusts are in the hair coat or are easily removed from the skin and all ulcers are healed)
after 30 days, the author decreases the frequency to once every 24 hours for 30 days,
then decreases to every other day for 30 days, then ceases treatment. If treatment every
12 hours for 30 days is ineffective, oclacitinib is discontinued and glucocorticoids
dispensed. If clinical relapse occurs during an immunosuppressant taper, the
medication should be increased to the last effective dosage and frequency. Depending
on the dose of the other medications that may be used, long-term administration of
oclacitinib bid may not be the best option because of potential side effects (anemia,
leukopenia) If the disease is more widespread and fails to respond to the previous
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treatments, prednisone may be used. Itis administered at 1.0 mg/# bid x 4 then 2 mg/#
bid for 10 days. The dog is rechecked every 14 days. Note that some dermatologists
report successful responses to using prednisolone/prednisone at anti-inflammatory
doses (0.25 mg/# bid x 14 days then taper). If the disease is in remission, the dose is
decreased by 25% every 14 days. The author defines “remission” as the absence of any
active lesions. DON'T TAPER THE DOSE TOO QUICKLY. The goal is to maintain the
dog on 0.25 mg/# or less every other day. If unable to decrease the prednisone to 0.25
mg/# or less every other day, then additional immunosuppressive agents need to be
added. Historically the author would use azathioprine as the first steroid-sparing agent in
DOGS. The initial dose of azathioprine is 1.0 mg/# sid- note that there is a 4-6-week lag
effect. Once remission is achieved, and the dog is either off of GC or the lowest dose of
GC has been obtained, AZA is then tapered, also every 14-30 days. Usually, the author
will decrease the frequency, not the dose of azathioprine, first decreasing it to every other
day and then if the disease is still in remission, to every 72 hours. A CBC, platelet count,
serum chemistry profile are performed every 14 days for 2 months, then q 30 days for 2
months then g 3 months for as long as the dog is on azathioprine. Potential adverse
effects include anemia, leukopenia, thrombocytopenia, hypersensitivity reactions
(especially of the liver), and/or pancreatitis. More recently the author has been using
mycophenolate instead of AZA because of fewer side effects, less monitoring and it is a
less costly drug. The starting dose is 10-22 mg/kg bid. The most significant SE is severe
diarrhea so it is best to start at the lower end for a few weeks and then if tolerated and
needed increase the dose. Note that myelosuppression may occur so a baseline cbc
and serum chemistry profile followed by a CBC at 30 days and then chc and serum
chemistry profile q 6 months is reasonable

If the dog fails to respond to AZA/mycophenolate, then chlorambucil may be
administered at 0.2 mg/kg sid. Like AZA there is a lag effect and potential effects on the
bone marrow so monitoring bloodwork as you do w/AZA would be prudent. Cyclosporine
(Atopica®) may be effective in some cases. Be sure to use modified cyclosporine since
unmodified CSA is not absorbed as well. The dosage is 5 mg/kg sid. Sulfasalazine (SSZ)
may be used if all other drugs fail. It is sulfa that has both anti-inflammatory and/or
immunomodaulatory properties due to its prostaglandin synthetase and leukotriene
inhibition. In the past, it has been used for the treatment of colitis but more recently it has
been used for neutrophilic vasculitis. SSZ is metabolized by colonic bacteria to 5-
aminosalicylic acid (5ASA) and sulfapyridine (SP). SP is well absorbed, metabolized in
the liver, and excreted by the kidney while 5-ASA is much less well absorbed. Because
SSZ is metabolized to aminosalicylic (“aspirin”) this drug should be used cautiously in
cats. The biggest concern with this medication is the possibility of developing irreversible
kerato-conjunctivitis sicca. This appears to be an idiosyncratic reaction that occurs more
in smaller dogs but may occur in any dog. It is essential that you warn the owner that if
the eyes become red or they notice an ocular discharge or squinting to contact you
immediately so that you can do tear testing. Other side-effects associated with this drug
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include anemia and hepatotoxicity so a CBC, serum chemistry profile, and Schirmer tear
test are performed every 14 days for 2 months, then q 30 days for 2 months thenq 3
months for as long as the dog is on SZA. The dose is 20-50 mg/kg tid (maximum 1
gm/dose), usually beginning with 20-30 mg/kg tid. Once the disease is in remission, the
dose is slowly tapered

Sebaceous adenitis (SA) is an inflammatory disease of the sebaceous glands. Some
people will separate this disease into the granulomatous form (Standard Poodle form=
SPf) that is seen in Standard Poodles, Akitas, Samoyeds, Old English, and Belgian
sheepdogs and the short-coated breed form seen in the Vizsla, Weimaraner, and
Dachshunds. The author believes this latter form is not sebaceous adenitis but rather
part of the syndrome known as sterile granuloma/pyogranuloma syndrome (sterile
periadnexal granulomatous dermatitis) and will not be discussed in this lecture. A
genetic basis has been identified in Standard Poodles and is believed to be an autosomal
recessive trait. Both forms of the disease occur in young adult to middle-aged dogs.
Clinically the dog with the SPf will have adherent white scaling, follicular waxy “casts”,
and matted hair from the waxy scale, varying degrees of hypotrichosis (including
alopecia), and a dull appearance to the hair coat. When follicular casts are found on
examination rule outs should include sebaceous adenitis, superficial bacterial folliculitis,
demodicosis and dermatophytosis. Recently it has been described that dogs with SA
showed a thinner lacrimal lipid layer and more severe meibomian gland (are a type of
sebaceous gland) abnormalities than control dogs, which seemed to progress with age.
Some ophthalmologists recommend that ophthalmic examinations be performed even in
the absence of owner-reported

ocular signs

In Standard Poodles, many of the remaining hairs lose their curls. Secondary bacterial
folliculitis may be present and result in pruritus. SPf tends to begin on the dorsum,
especially the head, and then progress caudally and distally onto the extremities. In the
short-coated form, there are multifocal areas of annular alopecia with scaling that
involves the trunk and may be a different disease (granuloma/pyogranuloma syndrome) .
Early histopathologic changes that are found with the granulomatous form include a
nodular granulomatous to pyogranulomatous reaction in the ischemic region of the hair
follicle that is unilateral (sebaceous glands are unilateral), follicular and surface
hyperkeratosis (clinically will appear as scaling). In the end-stage of the disease, the
inflammation has resolved, and you will be left with perifollicular fibrosis, follicular
atrophy, and the absence of sebaceous glands. Treatment for the SPfis to treat
secondary bacterial or Malassezia infections, remove the dog from breeding stock, pre-
bath spraying with baby oil, bathing with a keratolytic shampoo (e.g., sulfur/salicylic acid-
containing product) and follow with a humectant. Keratolytic agents will cause
desquamation of the cornified epithelium, basically loosening the outer layer of the skin
(SC). Oral omega 3/6 combination products at double the bottle dose, evening primrose
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oil (500 mg bid), are commonly prescribed by the author. In a recent study oral
cyclosporine was used in 12 dogs with SA (not just SPf). Ten of twelve dogs improved
within 4 months however most needed topical therapy once the mCSA was
discontinued. The author concluded that long-term treatment appears to be necessary
to control the disease. Also reported is the topical administration of CSA (in 1 study 0.4%
in vegetable oil and the other 1% in oil) daily. In both these reports, there was a
significant improvement in the dog’s clinical appearance. Inthe 1 case that the author
has used the 1% spray (25 ml CSA in 250 ml oil) along with w/bathing there was dramatic
hair regrowth.

The next group of alopecic diseases that will be discussed are the ones that are diffuse or
symmetrical on examination. The first group we will discuss is endocrinopathies"..
Hypothyroidism is one of the most over-diagnosed endocrine diseases in the author’s
referral practice. Hypothyroidism is most commonly caused by an immune-mediated
destruction of the thyroid gland.Vi Middle-aged medium-sized to large breed dogs are the
most commonly affected dogs. Clinical findings that have been associated with
hypothyroidism are quite extensive and will not be reviewed here. A few dermatologic
clues would include seborrhea sicca or oleosa, poor hair regrowth (seems to be a more
common complaint than spontaneous alopecia), recurrent bacterial pyoderma, and a
dry, dull hair coat. Alopecia (triangular in shape) just caudal to the nasal planum is
another finding that suggests hypothyroidism. The “frizzies” may be seen in Golden
retrievers and Irish setters. CBC, serum chemistry profile and a urinalysis may reveal
mild nonregenerative anemia, hypercholesterolemia, and hypertriglyceridemia. Thyroid
testing is needed for a definitive diagnosis of hypothyroidism. Thyroid tests that are of
value include Total T4 (TT4), free T4 by equilibrium dialysis (fT4ed), thyroid-stimulating
hormone concentrations (cTSH), thyroglobulin autoantibody (TgAA), T4 autoantibodies
(T4ab), and T3 autoantibodies (T3ab). Details of these tests sensitivity and specificity
are beyond the scope of this lecture.

The thyroid profile requested by the author includes TT4, cTSH, TgAA, T4ab, T3ab. The
author will have a fT4ed added to the profile if there are T4ab present if non-thyroidal
iliness is present or the dog has received drugs known to affect the thyroid. In general,
DOGS MUST NOT HAVE RECEIVED TOPICAL OR ORAL STEROIDS FOR 30 DAYS
OR REPOSITOL STEROIDS FOR 3 MONTHS BEFORE TESTING THE THYROID.
Also, they must not have received sulfa drugs for at least 30 days. For dogs with
hypothyroidism, after 1 month of therapy (L-thyroxine 0.02 mg/kg bid-use BRAND NAME
ONLY), a blood sample is submitted 4-6 hours post-pill fora TT4. The levels should be in
the upper range of normal or even a little higher than normal.

A far more common endocrinopathy seen by the author is hyperadrenocorticism (HAC).
It is not the purpose of this lecture to discuss all the symptoms of HAC, but a few points
must be made. In dermatology, itis NOT uncommon to have a dog with HAC present
without PU/PD or a potbelly appearance and may ONLY have a recurrent pyoderma,
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poor hair regrowth, or non-inflammatory truncal alopecia. If there is a suspicion that the
dog may have an endocrinopathy (based on PE, CBC, serum chemistry, and urinalysis
results) then it is important to first rule out HAC since a dog with HAC may have a low
thyroid profile due to the influence that steroids have on the thyroid gland. The 2
screening tests that are used by the author are the ACTH stimulation and the LDDS. If
the dog has a history of steroid exposure, then an ACTH stimulation test is performed. If
the dog has no recent steroid exposure, then the author prefers to begin with a LDDS
test. Note that 1 normal screening test doesn’t rule out HAC. The author believes that
the sensitivity of the LDDS is much better than the ACTH stimulation. Treatment for HAC
is based on the severity of the clinical signs. Either trilostane or mitotane may be used for
treatment.

Dyscyclic follicular diseases (syndrome?) of unknown etiology have a variety of names
depending on the breed (post clipping alopecia, alopecia X, seasonal flank alopecia.)
they are all diseases in which the hair follicle is structurally normal but it is not cycling
properly.Vii.xx Rule-outs for these dyscyclic diseases include the endocrinopathies
already discussed and also hyperestrogenism (Sertoli cell tumor-associated). So, if it
isn’t an endocrinopathy or hyperestrogenism we are dealing with this syndrome. I will
discuss the different types that are reported but it is easier just to think of them all as part
of the same disease process. No one therapy is effective for any of the listed syndromes,
and it is the author’s opinion that we need to be sure that the therapy is not worse than
the disease (e.g., using lysodren to treat Alopecia X!)

Alopecia X is a syndrome of unknown etiology. Theories abound as to the cause
including an adrenal sex hormone imbalance, an abnormal metabolism of hormones by
the hair follicle, or a hormone receptor problem at the follicular level. The latter theory is
supported by the observation that hair regrows at the site of skin biopsies. This ability to
induce hair regrowth by localized trauma would suggest a local inhibition of hair cycling
rather than systemic. Alopecia X occurs in plush-coated breeds and poodles. It occurs
in young adults of either sex or reproductive status. Clinically these dogs lose their guard
hairs, beginning on the neck and progressing to the shoulders, trunk, and thighs.
Eventually, the dog may have a woolly, cream color coat. In some dogs, this may
progress to alopecia with hyperpigmentation. Diagnosis is based on signalment, hx, PE,
and ruling out (r/0) other alopecic diseases. Histopathology can support but not
diagnose Alopecia X. That is because the findings with Alopecia X resemble other
dyscyclic alopecic diseases such as hypothyroidism, hyperadrenocorticism, gonadal sex
hormone abnormalities, recurrent flank alopecia, and post clipping alopecia.
Histologically, these diseases are characterized by many specific (follicular atrophy,
telogenization of follicles with excessive trichilemmal keratinization (flame follicles),
orthokeratotic hyperkeratosis, follicular keratosis, sebaceous gland atrophy), but
nondiagnostic (non-differentiating) findings. An adrenal sex hormone panel stimulation
test can be performed but it is of questionable value in the author’s opinion. Treatments
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that have been used with variable success include neutering, sex hormone replacement
(estrogen OR testosterone), low dose lysodren, trilostane, growth hormone, and thyroid
supplementation. All of these treatments may cause a temporary improvement in the
alopecia (nonspecific anagen induction?) but rarely is the hair coat returned to normal.
Also, these medications (other than melatonin) are associated with potentially significant
side effects. In the author’s practice, if a diagnosis of Alopecia X is made then the client
is counseled about the choice in treating a cosmetic disease with potent drugs.
Neutering is recommended if it is an intact animal. If the alopecia fails to respond to the
neutering, a therapeutic trial with melatonin 3-6 mg tid for 90 days is performed or
Dermatonin Implants - dogs < 25 Ibs: 8.0 mg every 6-9months; 25-50 Ibs: 12.0 mg; >50
Ibs: 18.0 mg melatonin implant every 6-9 months.*

Seasonal flank alopecia (SFA) is a nonscarring alopecia that has been reported in a
variety of breeds, but it has been reported to be more common in Boxers, Airedales, and
Bulldogs. The etiology is unknown. Some people think that it is caused by a “melatonin
deficiency” since many of the dogs develop the lesions in the fall, when melatonin levels
should be increasing, and some dogs respond to melatonin administration. But there are
some cases that the hair is lost in the spring and regrows in the fall so it makes this
etiology impossible. The disease occurs in young adult dogs and will begin most
commonly in the fall with spontaneous resolution in the spring. This disease may occur
once and never recur, it may recur each year with each episode involving larger areas of
the body, or it can occur once and never completely resolve. The lesions involve the
flanks and sometimes the caudal lateral thorax. The alopecia is usually bilateral with
annular lesions that may coalesce into polycyclic lesions with hyperpigmented and
smooth glistening skin. Papules and pustules consistent with a bacterial pyoderma may
develop in these areas. Diagnosis is based on r/o other nonscarring alopecias — history
alone may be diagnostic if it is a recurrent problem. A biopsy can support but not
diagnose SFA. Treatment is again either a tincture of time or melatonin. Since the
disease usually goes into spontaneous resolution it may be difficult to determine if the
melatonin had any impact, especially the first time the disease occurs. In the author’s
practice, melatonin is more commonly used to prevent symptoms by beginning therapy
just before the onset of the symptoms (if there is a seasonal pattern). The dose is as
discussed previously.

Post-clipping alopecia occurs primarily in the Arctic breeds. It has been theorized that
these breeds have a very long telogen (resting) phase to their hair cycle to preserve a
high protein substance (hair!). If the hair is clipped during the telogen stage, it will not
regrow until it cycles back to the anagen stage. Others have suggested that when the
hair is clipped there is decreased blood flow to the area (to minimize heat loss) leading to
a decrease in growth factors. Diagnosis is based on hx and r/o endocrinopathies.
Histopathology will reveal follicles of normal size but in most are in telogen. Treatment is
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tincture of time or sometimes a 7-10-day course of thyroid supplementation (will
stimulate anagen formation) or a 90-day trial of melatonin

The structural follicular dysplasias -color linked, non-colored linked and pattern baldness
all have an abnormality not just of the hair follicle but also the hair shaft. Be aware that
finding dysplastic hair follicles on histopathologic is not adequate evidence to diagnose a
structural follicular disease; there should also be dysplastic hair shafts. A study in 1998
reported that 46 % of the dogs with an endocrine alopecia had dysplastic hair follicles but
less than 1% had concurrent dysplastic hair shafts.

Colored linked alopecias include color dilution (mutant) alopecia (CDA) and black hair
follicular dysplasia (BHFD). CDA occurs in dogs with a blue or fawn hair coat. These hair
coat colors occur as a result of the effect of the “dilute” gene on black or brown hairs
respectively. Any dog with a blue or fawn coat may be affected by CDA but not always.
Dobermans and Great Danes are the most common breeds seen in the author’s practice
affected by CDA. A dog with this autosomal recessive genodermatosis is born with a
normal coat but as the dog matures, usually beginning at between 4 months of age and 3
years of age, it will develop varying degrees of hypotrichosis (including frank alopecia)
affecting the “dilute color” areas only. The hair coat will become dull and there will be
scaling and comedone formation. Secondary bacterial pyodermas are frequently
present. The exact cause of the hair shaft abnormality is not known but is believed to be
related to a dysfunctional melanin transfer from the melanosomes to the hair matrix or a
defect in the storage of the melanin once it is in the hair shaft. The resultis melanin
clumping. This clumping leads to weakening and eventual fracturing of the hair shatft.
Diagnosis is based on hx, PE, the appearance of hairs on a trichogram, r/o other alopecic
diseases (especially Demodex, dermatophytosis, bacterial pyoderma, and
endocrinopathies) and is supported by histopathology. Microscopic examination of
plucked hairs will reveal melanin clumping in the hair shafts and disruption of the normal
hair shaft architecture. Treatment (other than elimination from the breeding stock) is
directed toward managing the secondary pyodermas and seborrhea. Bathing,
humectants, fatty acids +/- antibiotics are the mainstay of therapy. Melatonin, which can
stimulate hair cycling, has also been reported to improve hair coats in some dogs. The
author uses melatonin, 6 mg tid, as a 90-day therapeutic trial.

BHFD is an alopecic disease of dogs with bicolored or tricolored hair coats such as
Boston Terriers, Basset hounds, and Cocker spaniels. It has been reported to be
inherited as an autosomal recessive trait. This tardive disease is also believed to be due
to a defective transfer of melanin leading to melanin clumping that weakens the hairs and
eventual fracture. Usually, abnormalities of the hair coat are noted by the time the dogs
are weaned. Initially changes consist of a dull hair coat affecting only black hairs.
Eventually, these areas become alopecic. As with CDA secondary pyodermas may
occur. It may be easiest to think of BHFD as a localized form of CDA. Histopathology is
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similar to CDA, and diagnosis is based on signalment, hx, PE, the appearance of hairs on
a trichogram and can be supported by histopathology. Treatment is the same as CDA.

Non-colored link follicular dysplasias have been reported in several breeds including
Portuguese Waterdogs, Irish Water Spaniels, and Curly Coated Retrievers. Between 6
months and 6 yrs of age (depending on the breed), these dogs develop symmetrical
hypotrichosis to alopecia usually beginning on the neck and progressing to the
shoulders, trunk, tail, and thighs. Any remaining truncal hairs may have a color change
(lightening). In dogs, estrogen receptors are present in telogen hair follicles and are
important in keeping hairs in this phase. In Irish Water Spaniels dietary change (avoiding
soy which may contain phytoestrogens) has been reported to be effective. Melatonin
and trilostane both block estrogen receptors and may account for the effectiveness of
these drugs in a variety of canine alopecic diseases.

Pattern baldness alopecia (PBA) is also a tardive genodermatosis.X The dogs are born
with a normal coat but develop PBA at 6 months-1year of age. There are 4 different
forms of this non-inflammatory, non-pruritic alopecia. One form occurs in male
Dachshunds. These dogs develop a slowly progressive alopecia and hyperpigmentation
of the pinnae. A second form occurs primarily in female Dachshunds, Chihuahuas,
Whippets, Manchester Terriers, Greyhounds, and Italian Greyhounds. This form is
identical to the first form except for the distribution of the alopecia. In this form, there is
progressive alopecia caudal to and involving the pinnae, ventral neck, ventrum, and
caudomedial thighs. The 3rd form affects American Water Spaniels and Portuguese
Water Dogs (see above). The last form is seen affecting the caudolateral thighs of
Greyhounds. Regardless of the form of the PBA, diagnosis is made on sighalment, hx,
PE, ruling out other alopecic diseases and supported by histopathology in which there is
miniaturization of hair follicles and shafts with normal adnexa. There have been reports
of some dogs improving with melatonin.
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Inflammatory Alopecia in the Dog and Cat
MITZI D. CLARK

Department of Clinical Sciences, College of Veterinary Medicine, Cornell University, Ithaca, NY,
USA

Introduction

In general, inflammatory alopecia is relatively common in the dog and cat. Considering
hair loss due to pruritic trauma, it is perhaps one of the more typical observations in a
small animal companion practice. Traumatic hair loss secondary to purely
hypersensitivity/allergic causes will not be covered here, as they are discussed
extensively in other lectures. The conditions covered here are a selected, and not
exhaustive list, of inflammatory alopecias in the dog and cat.

Common causes for inflammatory alopecia include bacterial folliculitis secondary to
Staphylococcus infection, dermatophytosis, and demodicosis. Less common-to-rare
infectious causes of inflammatory hair loss include Pseudomonas folliculitis/furunculosis
and Pelodera dermatitis. There are also believed immune-mediated targets on hair
follicles such as pseudopelade and alopecia areata that can appear non-inflammatory to
the clinician, but are, indeed, inflammatory when viewed on skin biopsy. Finally, there are
hair loss disorders due to underlying neoplasia, most commonly affecting cats, that can
present with outward signs of inflammation and skin lesions.

Hair Follicle Anatomy

Domestic dogs and cats have compound hair follicles, consisting of a single primary hair
as well as multiple secondary hairs, all existing through the same follicular os. A single
examined hair can be described in three distinct sections - the infundibulum or upper
portion from the skin’s surface to the entrance of the sebaceous gland’s duct; the
isthmus, or middle portion, from the entrance of the sebaceous duct to the attachment of
the arrector pili muscle; and the inferior portion, which is from the attachment of the
arrector pili muscle to the dermal hair papilla. The hair shaft itself is divided into medulla,
cortex, and cuticle — the medulla being the innermost portion, the cortex the middle
portion, and the cuticle the outer section.
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Patient History

When working up a case of a companion animal with alopecia, a detailed clinical history
is invaluable. Some important questions to ask are as follows:

1) Atwhat age did the animal begin losing hair?
2) Is the animal pruritic? (licking, chewing, rubbing, biting, scratching)
a. If so, at what age did this start? Is it seasonal? Is the animal on ectoparasite
and endoparasite preventatives? Which ones?
3) Where did the hair loss begin on the patient’s body?
4) Has the hair loss been progressive?
5) Does the severity of the hair loss change with the time of the year?

Patient Exam

A detailed patient exam is essential, both a general physical and careful dermatologic
exam. In the general physical exam, the clinician should assess all major systems.

GENERAL APPEARANCE:
INTEGUMENTARY:
EYES/EARS/NOSE/THROAT:
MUSCULOSKELETAL:
CARDIOVASCULAR:
RESPIRATORY:
DIGESTIVE:
GENITOURINARY:
NERVOUS SYSTEM:
LYMPH NODES:
ENDOCRINE:

Skin Lesions

A thorough dermatologic exam should be performed that focuses on the skin, ears,
mucous membranes, and hair coat and identifies any lesions and abnormalities. Some
common lesions of the skin include:

Papule: elevated lesion, solid, less than 0.5cm that projects above the surrounding skin

Pustule: raised cavity over the skin or hair follicle that contains pus

Furuncle: follicle-centered nodule, usually greater than 1cm; think ruptured hair follicle
and surrounding inflammation

Comedo: a dilated hair follicle in which the infundibulum is plugged with keratin debris;
the black color is the oxidized sebaceous material within the debris
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Erythema: pink-to-red color of the skin due to dilation in blood vessels

Scale: flake coming from the stratum corneum skin layer

Crust: hardened exudate, serum, blood, or other substance on the skin’s surface
Common Dermatologic Diagnostic Tests

Direct Impression Cytology: Direct smears performed for fluid-filled lesions: a small
amount of material is collected and smeared on a microscope slide. Impression smears
for moist or greasy lesions: the microscope slide is pressed directly against the site of

interest. (crust must be removed prior). Slides are stained (typically with DiffQuik®) and
then examined.

Tape Impression Cytology: Repeatedly press clear acetate tape to the area of interest.
Adhere one edge tape to the end of a microscope slide and allow the remainder to “hang”
off of the rest of the slide and stain with DiffQuik® (omitting the first alcohol solution
step). Then press the rest of the tape to the slide and examine under the microscope.

Superficial Skin Scraping: Multiple, broad surface areas are scraped using a scalpel
blade or spatula at an angle to collect a large amount of surface material on a glass slide.
Mineral oil is used to help material adhere to slide and a coverslip is placed prior to
examination.

Deep Skin Scraping: Skin is squeezed between the thumb and forefinger. Mineral oil is
applied to the skin or scalpel/spatula and the area is scraped using moderate pressure in
the direction of the growth of the hair. Material collected is placed on a glass slide and the
process is repeated until capillary bleeding is achieved. Mineral oil is used to help
material adhere to slide and a coverslip is placed prior to examination.

Trichrography/Trichrogram: Remove a small amount of hair from the animal gently with
fingers and not an instrument that will introduce pinch or crush artifact. Secure the hairs
to a microscope slide with mineral oil and place a cover slip on top before examining the
hairs.

- Examine hair tips for signs of breakage (may be supportive of the animal rubbing
or scratching).

- Examine the hair shafts for signs of pigmentary clumping (dilute color breeds),
ectoparasite eggs (Cheyletiella, lice), ectothrix (dermatophytes).

- Examine the hair roots to determine the stage of the hair and count the number of
hairs in anagen, catagen, and telogen to make an assessment if the follicles
appear to be cycling normally.

N N B O e e O e v e e e e e e e e e e e |

WWW.NAVDF.ORG | #NAVDF2025 | 32




MONDAY

CLINICAL NOTES APRIL 28, 2025

Bacterial Skin Culture: When able, a fresh pustule can be ruptured using a sterile needle
and its contents collected for culture. Superficial crusts can be gently elevated using the
side of a microscope slide and a culture swab can be rubbed underneath to obtain a
culture. For deeper lesions, the surface can be gentle cleaned using sterile saline and
dried using sterile gauze and then the skin can be squeezed so that material from the
deeper skin is obtained for culture. Alternatively, a skin biopsy can be submitted from
deeper lesions for culture.

Dermatophyte Test Medium (DTM): Clean the area of interest gently with alcohol and
allow to dry before collecting hair and crust from the lesioned skin. Gently press these
samples to the DTM with sterile forceps using care not to penetrate the medium.
Examine the medium daily for 2-3 weeks and record findings. The sample should be kept
at room temperature. When no lesions are present, the toothbrush method can be used
to collect hairs from a larger area of the animal.

Dermatophyte PCR: Hairs and crusts are collected as described above but submitted to
alab as directed on their submission form.

Skin Biopsy: Gentle remove hair with scissors if needed in long-haired animals, but do
not shave with clippers. Also, do not prep the skin in advance of skin biopsies as this
could remove the crust, scale, etc., which may be needed for the diagnosis. Collect at
least three 6mm punch biopsies through affected, lesioned skin to submit for
examination. Exceptions: for ulcerated lesions, collect elliptical samples extended from
normal INTO the ulcerated skin so that the pathologist may evaluated what happens at
the transition area from ulcer to non-ulcer. For alopecic-only conditions, collect biopsies
from both areas of affected and unaffected skin. Label everything appropriately. For
detailed instructions: https://www.vet.cornell.edu/animal-health-diagnostic-
center/testing/testing-protocols-interpretations/dermatopathology.

Infectious Causes of Folliculitis

Bacterial:

Staphylococcus

Typical sighalment — dogs and cats of any age if they have an underlying condition that
predisposes them

Clinical signs/ skin lesions — papules, pustules, crusts, alopecia, epidermal collarettes,
furuncles

Diagnosis - skin impression cytology; bacterial culture

Pseudomonas

Typical signalment — dogs, classic case is post-grooming furunculosis

Clinical signs/ skin lesions — papules, crusts, pustules (rarely), furuncles, alopecia
Diagnosis - skin impression cytology; bacterial culture
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Fungal:

Dermatophytosis

Typical sighalment — dogs and cats of any age, immunocompromised patients more at
risk

Clinical signs/ skin lesions — often focal or multifocal areas of annular hair loss with or
without scale or erythema; could see crust, papules, miliary dermatitis; rarely pruritic
Diagnosis - DTM; fungal PCR

Parasitic:

Demodicosis

Typical sighalment with D. canis — juvenile-onset: young dogs less than 18 months old;
adult-onset: older dogs may have some underlying disease or be taking
immunosuppressant medications; cats usually have some immunosuppression with D.
cati, the follicular Demodex mite, though pruritic, otitis externa has also been observed
and reported.

Clinical signs/ skin lesions — focal or multifocal areas of alopecia, with or without
comedones, papules, pustules; lesions may be more widespread in adult-onset form and
generalized juvenile version; folliculitis can lead to furunculosis; secondary bacterial
infections common

Diagnosis — deep skin scraping

Pelodera

Typical sighalment —dogs kept in unclean living conditions where nematode is present
Clinical signs/ skin lesions — erythema, alopecia, eventual papules and crusts; often
affects feet, legs, whatever area of the body met the larvae of Pelodera strongyloides
Diagnosis - skin biopsy (can see nematode segments in hair follicles)

Immune-Mediated Causes of Hair Loss

Alopecia Areata:

Typical signalment — unclear, limited studies available to review

Clinical signs/ skin lesions — focal or multifocal patches of alopecia; clinically non-
inflammatory

Diagnosis - skin biopsy (histologically, inflammation at anagen hair bulb)

Pseudopelade:

Typical sighalment — unclear, limited studies available in dogs to review

Clinical signs/ skin lesions — focal, well-circumscribed areas of alopecia, clinically non-
inflammatory; could be more diffuse alopecia with or without scale and
hyperpigmentation

Diagnosis - skin biopsy (histologically, inflammation follicle isthmus)
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Paraneoplastic Causes of Hair Loss

Paraneoplastic Alopecia:

Typical signalment — cat, over 10 years of age

Clinical signs/ skin lesions — progressive alopecia over weeks to months spreading over
most of body, especially affecting ventrum and limbs; focal erythema; “shiny” skin; often
see scale

Diagnosis - skin biopsy; look for internal neoplasia

Exfoliative Dermatitis with and without Thymoma:
Typical signalment - cat, middle aged-to-older

Clinical signs/ skin lesions — marked, generalized flaking and scaling; erythema can be
present and can be focal or generalized; patches of alopecia; thickened skin; crusting;
often starts on heads and then spreads

Diagnosis — skin biopsy; look for internal tumor
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Hairy Hurdles part 1 — Follicular Anatomy and Tumors
DOMINIQUE J. WIENER

Clinical associate professor
Department of Veterinary Pathobiology, College of Veterinary Medicine & Biomedical
Science, Texas AGM University, College Station, Texas, USA

Anatomy of the hair follicle:

The normal anagen hair follicle (HF) consists of three major structures (outer root sheath
(ORS), inner root sheath (IRS), and hair shaft), subdivided into 8 concentric layers.

The ORS varies in thickness and is composed of cells with clear/glycogenated cytoplasm
that becomes more eosinophilic as the cells mature towards the epidermal surface. This
portion of the ORS is the trichilemma. The ORS arises from bulge stem cells.

The IRS, from the outside to the inside, consists of the Henle layer, Huxley layer, and the
IRS cuticle. The companion layer is a thin, barely visible layer between the ORS and the
IRS. The IRS, hair shaft and companion layer arise from the matrix cells that populate the
bulb.

The hair shaft, from the outside to the inside, consists of the hair cuticle, the cortex, and
the medulla. The cells of the hair shaft are called trichocytes, which are still nucleated and
contain trichohyalin granules in the suprabulbar area of the inferior portion.

The anagen (growing) HF can be divided into three major anatomic regions.

1. Theinfundibulum extends from the opening of the hair follicle to the opening of
the sebaceous gland duct. The outer root sheath of the HF joins the epidermis and
cannot be differentiated from the epidermis histologically. Blue keratohyalin
granules are present in the stratum granulosum of the epidermis and in the
infundibulum of the HF. At the junction of infundibulum and isthmus, there is a
small area of trichilemmal keratinization (trichilemmal collar; Figure 1).

2. Theisthmus extends from the entrance of the sebaceous duct to the attachment
of the arrector pili muscle and contains the bulge that is the main stem cell bearing
region of the HF. No granules are present in the isthmic region of the HF. The
Adamson fringe depicts the junction of the isthmus to the inferior portion and is
characterized by full cornification of the inner root sheath and trichocytes of the
hair shaft medulla (Figure 2).

3. Theinferior portion extends from the Adamson fringe to the base of the follicle
and contains the suprabulbar and a bulbar region. Within a concavity of the bulb
surrounded by matrix cells is the dermal papilla, the only mesenchymal
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component of the HF. The suprabulbar region shows red trichohyalin granules
within the non-cornified Huxley’s and Henley’s layer of the IRS as well as within
the hair shaft medulla (Figure 2).
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Figure 1. Junction of the Figure 2. Junction of the isthmus and inferior portion. In
infundibulum and isthmus. The the inferior portion, there are red trichohyalin granules
junction is marked by a small area of in the non-cornified layers of the inner root sheath. The
trichilemmal keratin (trichilemmal Henle layer cornifies first, the Huxley layer later. The
collar). Note that there are blue Adamson fringe (dashed line) marks the transition from
keratohyalin granules in the inferior portion to isthmus where all the layers of the
infundibulum and no granules in the inner root sheath and the trichocytes of the hair shaft
isthmus. are fully cornified.

SUMMARY OF HAIR FOLLICLE ANATOMY

- The ORS has glycogenated cells in the inferior portion and lower isthmus, but not in the
upper isthmus

- The IRS consists of three layers: The cuticle, Huxley and Henle layer. The Henle layer
cornifies first, the Huxley layer later at the Adamson fringe

- Between the ORS and the IRS is the thin, barely visible companion layer

- The hair shaft consists of three layers: The medulla, cortex and cuticle

- Trichocytes are the cells of the hair shaft, which are nucleated with trichohyalin granules in
the hair shaft medulla of the inferior portion

- Keratohyalin granules (blue) are in the infundibulum and in the epidermis

- Trichohyalin granules (red) are in the inferior portion (non-cornified IRS, hair shaft medulla)

- There are no granules in the isthmus

- Junction of infundibulum to isthmus: Trichilemmal collar

- Junction of isthmus to inferior portion: Adamson fringe (fully cornified IRS and trichocytes)

WWW.NAVDF.ORG | #NAVDF2025 | 39




MONDAY

CLINICAL NOTES APRIL 28, 2025

FOLLICULAR TUMORS (KEY FEATURES FOR DIAGNOSIS)

NEOPLASTIC

Usually, the follicular tumors are solitary, but multiple tumors may occur (e.g.,
infundibular keratinizing acanthoma and trichoepithelioma). Follicular neoplasms are
usually benign and complete excision is curative. However, pilomatricomas and
trichoblastomas can be malignant. The histologic features are similar to the benign
forms, but the tumors are invasive with desmoplasia and can metastasize to regional
lymph nodes, bone, lungs and rarely other organs. Trichoblastic carcinomas (malignant
trichoblastomas) exist in humans and potentially in dogs (personal observation).

Infundibulum
Infundibular keratinizing acanthoma

- Pore opening to the surface

- Central primary cyst with radiating keratinous cysts

- Anastomosing trabeculae supported by mucinous matrix

- Stratified squamous epithelium with keratohyalin granules

- May have chondroid metaplasia

- Frequently are ruptured with associated inflammation due to squeezing of the
lesion by the owners

Isthmus

Trichoblastoma

Derived from follicular germinative cells in the outer root sheath of the HF.
Five subtypes: Ribbon/medusoid, trabecular, spindle, granular, solid-cystic

Ribbon/medusoid:
- Long cords of branching, radiating and anastomosing cords consisting of basaloid
cells
- Often palisading appearance
- Can have a large amount stroma between cords
- Medusoid: Similar appearance than ribbon type but cells radiate from a central
aggregation of cells (“medusa head”)
- No contiguity with epidermis
- Main type of trichoblastomas in dogs
Trabecular:
- Lobules of neoplastic cells arranged in broad cords and islands
- Palisading cells at periphery of each cord or nest
- No contiguity with epidermis
- Main type of trichoblastomas in cats
Solid/cystic:
- Solid islands of cells with variably sized cystic areas (cystic degeneration)
- May have many accumulations of melanin
- Cells may have clear cytoplasm (glycogenated cells)
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- Usually no contiguity with epidermis

- Dogs have usually a predominantly solid and cats a predominantly cystic pattern
Granular:

- Resemble ribbon type trichblastomas but in some areas the neoplastic cells have

abundant, eosinophilic, granular cytoplasm

Spindle:

- Areas consisting of fusiform cells with an interwoven pattern

- May have melanin aggregates

- May have epidermal contiguity (kidney or bean-shaped with central indentation)

Tricholemmoma, isthmic type

- Rare type of follicular tumor

- Small, eosinophilic cords and trabeculae that radiate from large epithelial nests
and islands

- Nogranules

- May have melanin aggregates

- Rare epidermal contiguity

Inferior portion
Tricholemmoma, bulb type (inferior type)

- Rare type of follicular tumor

- Nests and trabeculae with a pale (clear) cytoplasm in the outer layer and more
deeply eosinophilic towards the center

- Peripheral palisading

- No epidermal contiguity

Pilomatricoma

- Variably-sized cysts lined by matrix cells (small, basophilic cells)

- Trichohyalin granules

-  Ghostcells

- Abrupt keratinization

- Mineralization or osseous metaplasia is common

- Frequently ruptures (the only remnants of the tumor can be ghost cells
surrounded by pyogranulomatous inflammation)

- The malignant form has similar features but is invasive with desmoplasia and
increased nuclear atypia

All portions
Trichoepithelioma

- Variably-sized cysts lined by matrix cells (small, basophilic cells) and stratified
squamous epithelium
- Kerato- and trichohyalin granules
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- Ghostcells

- Gradual and abrupt keratinization

- Mineralization or osseous metaplasia may occur

- Frequently ruptures (the only remnants of the tumor can be ghost cells
surrounded by pyogranulomatous inflammation)

- The malignant form has similar features but is invasive with desmoplasia and
increased nuclear atypia. Malignant trichoepitheliomas have increased matrix
cells making the differentiation between malignant trichoepitheliomas and
malignant pilomatricomas difficult.

Trichofolliculoma
This may be a non-neoplastic, hamartoma-like lesion rather than a true neoplasm
- Hair follicles radiating from a cystic centers
- Various stages of maturation, including sebaceous glands
- May have ghost cells
- Common in guinea pigs

NON-NEOPLASTIC (CYSTS AND HAMARTOMAS)
CYSTS

Infundibulum

Infundibular cyst

Infundibular cysts
- Lined by stratified squamous epithelium
- Keratohyalin granules
- Gradual keratinization

Isthmus

Isthmus cyst

- Nogranules
- May have glycogenated epithelium, resembling the outer root sheath of the HF
- A specific subtype is the flame follicle cyst

o Siberian huskies

o Excessive trichilemmal keratinization

o Wrinkled cyst lining

Inferior portion

Matrical cyst

- Lined by matrix cells

- Trichohyalin granules
- Ghostcells

- Abrupt keratinization
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Several portions
Panepidermal/hybrid cyst

Panepidermal cysts have features of all three HF portions; hybrid cysts have features of
two of the HF portions

- Lined by stratified squamous epithelium and matrix cells
- Kerato- and trichohyalin granules

- Ghostcells

- Gradual and abrupt keratinization

HAMARTOMAS
Follicular hamartoma
- Large anagen hair follicles extending deep into the subcutis
- Nodistortion or dysplasia of hair follicles
- The hair follicle compounds are surrounded by dense collagen
- May be associated with severely dilated apocrine glands
- Number and extent of lesion may increase over time and may involve an entire leg

Fibroadnexal hamartoma
- Mass consisting of large, distorted hair follicles with sebaceous glands and
apocrine glands
- Distinct mass in the dermis and subcutis
- Large amount of connective tissue
- No hair bulbs are present
- Oftenin areas of pressure points or previous trauma/surgery
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Hairy Hurdles part 2 - Hair cycle and Non-inflammatory Alopecia
DOMINIQUE J. WIENER

Clinical associate professor
Department of Veterinary Pathobiology, College of Veterinary Medicine & Biomedical Science,
Texas AGM University, College Station, Texas, USA

The hair follicle (HF) is a complex mini organ that self-renews during the hair cycle
throughout the entire life of an individual. The hair cycle is influenced by factors derived
from the follicular microenvironment, the dermal macroenvironment, systemic and
environmental factors and also nutrition, age, genetic background and seasonal
changes.

Hair cycle phases of the hair follicle:

ANAGEN (GROWING PHASE)

The infundibulum and the isthmus constitute the permanent portion of the anagen HF,
whereas the inferior segment is transitory and undergoes regression during catagen und
is absent during telogen.

The bulb of the hair follicle is within the subcutis. In catagen, the inferior portion
regresses, which results in moving of the hair follicle up in the dermis.

CATAGEN (REGRESSING PHASE)

In catagen, the inferior portion of the anagen hair follicle regresses with a connective
tissue trail following the dermal papilla (Figure 1). Between the hair shaft and the dermal
papilla there is an epithelial strand, which shows increased numbers of apoptotic cells and
the mitotic rate ceases, resulting in regression of the HF. The IRS is gradually replaced by
trichilemmal keratin, and the club hair is formed.

TELOGEN (RESTING PHASE)

Telogen HF do not have an inferior portion or an IRS. The whole hair follicle is located
within the dermis. The club hair is surrounded by trichilemmal keratin, anchoring the hair
shaft to the HF wall. The dermal papilla is located outside at the base of the HF (Figure 1).

KENOGEN

Kenogen (hairless telogen) is a telogen hair that already underwent exogen and a hair
shaft is absent. It is normal to have some kenogen HFs during the hair cycle (~20% in
breeds with an asynchronous hair cycle and in anagen-dominant breeds only a small
percentage); however, if anagen induction is insufficient, there is an increase in kenogen
and hair cycle arrest. Prolonged kenogen phases may lead to follicular atrophy.
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EXOGEN
Exogen is the active expulsion of the hair shaft and can happen anytime during the hair
cycle.
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KEYPOINTS TO RECOGNIZE HAIR CYLE PHASES
Anagen:
- Theinner root sheath (IRS) is present (partially or non-cornified in the inferior portion, fully
cornified in the isthmus)
- Inferior portion with trichohyalin granules in the non-cornified layers of the IRS
- Bulb within subcutis
- Dermal papilla enclosed within bulb
Catagen:
- Epithelial strand between hair shaft and dermal papilla
- Trailing connective tissue sheath
- Apoptotic cells
Telogen:
- Noinner root sheath
- Trichilemmal keratin anchoring the club hair
- Dermal papilla outside of hair follicle
Kenogen:
- Noinner root sheath
- Trichilemmal keratin without hair shaft (hairless telogen)
- Dermal papilla outside of hair follicle

NON-INFLAMMATORY ALOPECIA

Decreased or impaired formation of cytodifferentiation
— congenital alopecia (inherited or due to an in utero infection)
e.g.
- Chinese crested dogs: Decreased or impaired hair follicle formation
o Form of ectodermal dysplasia in true and semi-coated Chinese crested
dogs
FOXI3 mutation
Abnormal dentition, but no abnormalities in glandular tissue
Powderpuffs do not show any abnormalities in hair coat and dentition
Histology:
= Dysplastic hair follicles with no isthmus or inferior portion
= Comedone formation
= |Immature dermal papilla at the base of the follicular remnant
- Bald thigh syndrome: Impaired cytodifferentiation leads to decreased hair shaft
quality
o Sighthounds are affected
o Structural defects in hair shafts cause hair breakage and therefore alopecia
o Bilateral alopecia on the lateral thighs, ventral abdomen and ventral chest
o Downregulation of genes that are important for proper hair shaft assembly
(keratin 71, desmoglein 1, desmocollin 2)
Histology
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= No clear differences between alopecic and haired skin
o Scanning electron microscopy
= Trichoschisis (transverse fracture of hair shaft)
= Central trichoptilosis (central longitudinal splitting of hair shaft)
= Longitudinal grooves and irregular contour of the hair shaft

Impaired postnatal regeneration
— postnatal onset of alopecia (but starts early in life)
e.g.
- Alopecia X
o Pomeranians
Young animals (<2 years)
Male predisposition
Bilateral symmetrical alopecia sparing head and front limbs
Possibly caused by alteration in the steroid hormone
metabolism
Histology:
= Hair cycle arrest
» Increased kenogen and telogen hair follicles
= Flame follicles (see picture)
= May have epidermal and dermal atrophy '
- Hairfollicle dysplasia Flame follicle
o Cyclical flank alopecia/seasonal flank alopecia
= Boxer, English and French bulldogs, Airedales, schnauzers,
Rhodesian ridgeback
= Recurrent episodes of sharply demarcated alopecic areas bilaterally
in the flank region
= About 50% of cases respond to melatonin
= Atypical disease affecting the face only in Cane Corso and Dogues
de Bordeaux
= Histology:
¢ Follicular dysplasia with irregular, “pear-shaped” contour,
keratin extending into the openings of hair follicle in the
follicular compounds, and atrophy of secondary hair follicles
at the base (Witch’s feet)
e May be associated with interface dermatitis in boxers
o Color dilution alopecia/black hair follicle alopecia
= Color dilution alopecia in dogs with dilute color (fawn, grey, blue,
red)
= Black hair follicle dysplasia in bi-or tricolored breed affecting only the
black coat

O O O O

O
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= Autosomal recessive mutation in the melanophilin gene associated
with color diluted coat (but not all color diluted dogs develop
alopecia)
= Histology:
¢ Hairfollicle dysplasia with irregular contour and keratin
extending into the openings of hair follicles in the follicular
compounds
e Melanin aggregates/clumping in hair follicle walls, hair shafts
and perifollicular areas (mainly hair bulbs)
¢ Incolor diluted dogs (with or without alopecia), melanin
clumping in the epidermis

Impaired hair cycle
— Late-onset alopecia (usually acquired)
e.g.
- Endocrinopathies (hyperadrenocorticism, hypothyroidism, hyperestrogenism)
o Bilateral symmetrical alopecia (except estradiol cream-induced
hyperestrogenism)
o All endocrinopathies show similar histologic changes with a few potential
differences (see box)
o Histology:
= Hair cycle arrest (no or only a few anagens)
Increased numbers of kenogen hair follicles
Increased numbers of telogen in hyperestrogenism and alopecia X
Hair follicle atrophy
Dilated hair follicle infundibula
Epidermal and dermal atrophy are inconsistent features
Hyperadrenocorticism may be associated with calcinosis cutis
All chronic endocrinopathies may have some hair follicle dysplasia
(but this should not be the main feature)
- Postclipping alopecia
o Lack of hair regrowth after clipping
o Dogs with a long telogen phase are predisposed (e.g., Siberian huskies)
o Cause is unknown
= May take longer to regrow because clipped in early telogen and
regrowth occurs only after the long telogen phase is finished
= Vascular perfusion changes in response to temperature changes
after clipping
= Underlying preclinical endocrinopathies
o Histology:
= All hair follicles are in telogen
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HINTS TO DIFFERENTIATE BETWEEN DISEASES WITH HAIR CYCLE ARREST HISTOLOGICALLY (the
most valuable criteria are in Bold)
Hyperadrenocorticism:
- Comedones
- Atrophic epidermis (not a consistent feature)
- Atrophic sebaceous glands (not a consistent feature)
- Severe atrophy of hair follicles
Hypothyroidism:
- May have hyperplastic epidermis
- Dermal inflammation (secondary pyoderma)
- Anagen hair follicles may still be present
- Mucin deposition (rare)
Hyperestrogenism:
- May have hyperplastic epidermis
- Increased kenogen and telogen hair follicles
Alopecia X
- Flame follicles
- Increased kenogen and telogen hair follicles
- Thinner dermis (not a consistent feature)
- Epidermal atrophy (not a consistent feature)
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From Farm to Pharma: The Production of Allergen Extracts
TRICIA SOWERS, PHD

Course Learning Objectives

This session provides an in-depth exploration of the processes involved in transforming
allergen-derived source material into high-quality allergen extracts used in
immunotherapy. Participants will learn how allergenic plant species are cultivated and
collected, and the techniques used to accomplish this. The session will cover plant-
specific harvesting methods, post-harvest processing to isolate allergenic proteins, and
the rigorous quality control measures that ensure purity, potency, and regulatory
compliance. Additionally, the session will examine the specialized processes used to
create source material and extracts from other important allergen sources, such as cat
dander, house dust mites, and molds. This session highlights how these extracts form
the basis of effective immunotherapy treatments for pets with environmental allergies.

Learning Objectives:

1. Explain the process of transforming allergen-derived source materials into high-
quality extracts.

2. Identify methods for cultivating and collecting allergenic plants.

3. Describe processes for creating extracts from non-plant allergens like cat dander,
mites, and molds.

4. Outline post-harvest processes for cleaning, isolating, and stabilizing allergenic
proteins.

5. Discuss quality control and regulatory measures ensuring extract safety and
potency.

1. Introduction

Allergen extracts play a crucial role in identifying and treating allergic disease. Their
production involves a complex journey, beginning with raw material collection from
natural sources and culminating in highly purified extracts suitable for clinical use. This
process ensures that extracts are pure, safe, and effective forimmunotherapy and
diagnostic applications. Manufacturing requires strict regulatory compliance, adherence
to Good Manufacturing Practices (GMP), and robust quality control measures.
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2. Source Material Collection

Allergens originate from diverse biological sources, including plants, animals, fungi, and
insects. Each source requires specialized collection and processing techniques to
maintain allergen integrity and potency.

2.1 Pollen Collection

o Types of pollen: Grass, tree, and weed pollens are the most common allergenic
sources.

« Collection methods: Pollen is harvested from field cultivation sites, tree
orchards, and wild plants. It is collected via specialized pollen traps, vacuum
collectors, or by hand from flowers and catkins.

o Post-harvest processing: Pollen undergoes drying, sieving, and purification to
remove non-pollen debris before extraction. Microscopic analyses are performed
to both confirm species identification and ensure minimal contamination with
unrelated pollen species, insect, mold and plant particulate. Some pollens require
additional steps for manufacturing readiness to be achieved, including defatting.
This process removes the outer lipid layer of the pollen grain, allowing for
improved extractability of allergenic proteins.

2.2 Mites Collection

« Common species: House dust mites (Dermatophagoides farinae and
Dermatophagoides pteronyssinus) and storage mites (e.g., Acarus siro,
Lepidoglyphus destructor, Tyrophagus putrescentiae) are common allergenic
species.

« Growth conditions: Mites are cultivated in controlled laboratory environments,
where temperature, humidity, and food supply are optimized for mass
reproduction. Timing of colony termination should be consistent to avoid protein
expression differences.

o Processing: After 4-6 weeks of cultivation, mites are separated from food
remnants and the body and fecal matter are collected using filtration and
centrifugation techniques. The degree of separation and standardization of source
material is dependent on the intended manufacturer product.

2.3 Animal Epidermals Collection
« Source animals: Cats, dogs, horses, rabbits, and rodents.

« Types of materials: Hair, dander, epithelial cells, and pelt are used as allergen
sources. This varies by species.
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o Collection methods: Materials are obtained from USDA-approved veterinary
sources, ensuring disease-free samples.

o Processing: They are washed, dried, and defatted before extraction. Organic
solvents or mechanical separation techniques are used to remove excess fats and
impurities.

2.4 Mold Collection

« Common species: Aspergillus fumigatus, Penicillium, Cladosporium, and
Alternaria.

« Cultivation: Fungi are grown in broth cultures under controlled laboratory
conditions for several weeks.

o Processing: The mold mat (mycelium and spores) is used in extract production.

2.5 Insect and Venom Collection

« Insect species: Honeybees, wasps, hornets, and yellow jackets.
o Collection methods: Venom is extracted via two primary methods:
o Electrostimulation: A mild electric shock induces bees to secrete venom
onto a glass plate for collection.
o Venom sac dissection: Insects are dissected to remove venom sacs,
which are then processed to extract allergenic proteins.
o Processing: The collected material is subjected to free-drying to prevent rapid
proteolytic degradation. It is then purified and evaluated for major allergen
concentrations. The purified product is then lyophilized and ready for clinical use.

3. Extraction

Once collected and purified, processed source materials undergo controlled
manufacturing steps to ensure purity and potency. This is relatively simple
manufacturing process, but conditions need to be carefully monitored to ensure lot to lot
consistency.

« Buffer solutions: Source materials are mixed with buffered solutions such as
saline, bicarbonate, or phosphate buffers.

« Incubation: The material is allowed to incubate for up to 48 hours at controlled
temperatures to maximize protein solubilization. In many instances, the source
material is continuously mixed during this extraction period.

« Filtration: The extract is passed through fine mesh or micropore filters to remove
solid particles and obtain a clear solution. Most extractions are filtered at least
twice to increase purity.

« Batch sizes: Extraction may occur in 4-liter or larger batches, depending on the
source and intended use.
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4. Characterization and Standardization

To ensure quality, extracts undergo biochemical and immunological characterization.
While extracts do vary from lot to lot, due to the nature of the source material utilized,
manufacturers monitor extract parameters to minimize variances.

4.1 Protein Quantification

« PNU (Protein Nitrogen Units): Measures the total protein content in an extract.
« Major allergen analysis: Key allergenic proteins are quantified using ELISA,
mass spectrometry, and radial immunodiffusion assays.

4.2 Potency and Standardization

o Standardized extracts: Some allergens, such as grass pollen and house dust
mite, are adjusted to specific potency levels (e.g., BAU/mL - Bioequivalent Allergy
Units) for use in human allergy sufferers. This level of standardization, however, is
not implemented for veterinary extracts.

« Non-standardized extracts: These are labeled based on weight-to-volume ratios
(e.g., 1:10 w/v) or PNU concentration, but do not have defined, standardized
potency.

o FDA standards: For standardized allergens, such as cat, mite, and select pollens,
reference standards from the FDA guide formulation and potency labeling. These
extracts are not commonly used in veterinary allergy applications due to the
presence of 50% glycerin.

4.3 Safety and Sterility Testing

e Microbial testing: Ensures extracts are free from bacteria, fungi, and endotoxins.
This is required for lot release of many manufactured extracts.

« Stability studies: Long-term stability assessments ensure that extracts retain
potency over time under controlled storage conditions. A safety sample is
required to be maintained for each lot of extract produced; these are maintained
until lot expiration is achieved.

« Batch consistency: Specific allergen lots (e.g., mixed mites) are evaluated for
consistency in major allergen concentrations, with set variation limits (£10-33%).
Most major allergen testing, however, is limited to FDA-regulated extracts, not
those used for Veterinary allergy.

5. Final Formulation and Packaging

Extracts are formulated into different solutions to suit clinical needs:
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5.1 Solution Types

« Aqueous solutions: Saline-based with phenol preservatives; lower stability, with
greater risk for precipitation. These extracts are used exclusively in veterinary
allergy applications. Dating does not exceed 18 months.

o Glycerinated solutions: Contain 50% glycerin, offering extended shelf life and
stability but may cause discomfort upon injection. Glycerinated extracts can be
used for SLIT drop compounding. They afford a sweet quality to the SLIT drops.

o Lyophilized extracts: Freeze-dried powders, particularly for venom allergens,
which require reconstitution before use. These are the most shelf stable extract
products, but they are not widely available. Once reconstituted, the shelf life is
similar to non-standardized, aqueous extracts.

5.2 Packaging and Labeling

o Vial sizes: Extracts are distributed in 10mL, 30mL, and 50mL vials, depending on
intended use.

o Potency labeling: Vials are labeled with potency units such as BAU/mL, AU/mL,
or PNU.

o Storage conditions: Most extracts require refrigeration to maintain stability, while
lyophilized extracts can be stored at room temperature. Extract stability is
impacted by dilution, so stability and expiration dating should be carefully
considered.

6. Conclusion

The production of allergen extracts is a meticulous process requiring stringent quality
control from raw material sourcing to final formulation. By ensuring purity, potency, and
stability, well-characterized extracts provide effective immunotherapy treatments and aid
in identifying the allergens to which an animal is sensitized. Adhering to regulatory
standards and good manufacturing practices ensures that allergen extracts remain safe
and reliable for clinical use.
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31: An alternative staining technique for cytology

G.A. CRUZ MATOS*, N. A. HEINRICH*, M. C. CURTIS* and M. L. MCGILLIARDY
*McKeever Dermatology Clinics, Eden Prairie, MN, USA
TAnimal Sciences, Virginia Tech, Blacksburg, VA, USA

Abstract: Modified Romanowsky stain (RS, DiffQuik®, Jorgensen Laboratories;
Loveland, CO, USA), is used in veterinary clinics for in-house cytological microscopic
analysis of slides. RS is applicable to stain fecal, blood, skin and ear samples. Samples
are dipped directly into jars of stain, and the stain is used multiple times before it is
changed. Studies have shown that bacteria can survive in RS solutions, raising concerns
for potential misdiagnosis of infections and inappropriate antibiotics prescribed. This
study evaluates the impact of a tray staining technique (Slide staining plate, AmScope™,;
Irvine, CA, USA) on the quantity of antibiotics prescribed at a veterinary dermatology
clinic. The authors describe the tray staining method avoids contamination of RS stain with
the sample. In a retrospective comparison study, electronic veterinary records were
searched for antibiotic dispensing data for two years before and two years after
implementation of this tray staining technique. Twelve antibiotics (topical or systemic),
each dispensed more than 100 times prior to the tray staining technique, were included.
To avoid comparison of pills to milliliters, percent change from pre to post tray staining
technique for each antibiotic was analyzed. The number of appointments during the
timeframe were obtained to determine whether appointments and prescription changes
were confounded. The average annual antibiotic prescriptions decreased significantly
(p=0.02) by 28.5% (SE=10.6%), while appointments declined by 12%. The tray staining
technique should be strongly considered as an alternative to the dipping method.
Measures taken to avoid bacterial contamination of stain solutions may lead to a reduction
in antibiotic use.

Source of funding: Self-funded.

Conflict of interest: None declared.
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33: Multidrug-resistant bacteria isolated from canine skin infections
across receiving services at the University of Minnesota Veterinary
Medical Center: a retrospective study

K.H. MONTIN MILLS*, S. N. KOCH*, M. BOYDT, S. M. F. TORRES*, J. B. BENDER{,
A.T. LUNDBERG*

*Veterinary Clinical Sciences, University of Minnesota, Saint Paul, MN, USA

TVeterinary Medical Center, University of Minnesota, Saint Paul, MN, USA

IVeterinary Population Medicine, University of Minnesota, Saint Paul, MN, USA

Abstract: Identifying multidrug-resistant bacteria (MDRB) in veterinary hospitals is crucial
for treatment guidance, public health risk mitigation and surveillance. This retrospective
study aimed to determine the hospital MDRB prevalence, identify the most common
MDRB isolated from canine skin infections and compare the MDRB and skin infections
types among receiving services at the University of Minnesota Veterinary Medical Center
between August 2021 and November 2024. Aerobic skin cultures submitted to the Clinical
Pathology Laboratory were evaluated, where 438 cultures obtained from 416 dogs grew
647 bacteria. A total of 182 cultures from 178 dogs identified 196 MDRB. The hospital
MDRB prevalence was 30% (196/647), MDR culture prevalence was 42% (182/438) and
MDR patient prevalence was 43% (178/416). From 182 cultures, 163 (83%) were
Staphylococcus spp., including 123 (63%) multidrug-resistant Staphylococcus
intermedius group, where 73 (37%) were meticillin-resistant S. intermedius group
(MRSIG), 10 (5.1%) Staphylococcus schleiferi and two (1%) meticillin-resistant
Staphylococcus aureus. The skin infection types included pyodermas (90), superficial
surgical site infections (SSSis) (50), wounds (41), abscesses (eight) and masses (seven).
Pyodermas were further classified into superficial (46), deep (30), surface (four) and nail
or nail bed (four). MDRB were identified from dermatology (72), surgery (48),
emergency/critical care (27), urgent care (18), primary care (14), neurology (eight),
medicine (six) and oncology (three) services. The majority of MDRB were MRSIG with
MDRB infections being more frequently associated with pyodermas, followed by SSis and
wounds. Dermatology and surgery services identified most of the MDRB. This study
provides valuable data for targeted surveillance and interventions.

Source of funding: Self-funded.

Conflict of interest: None declared.
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72: Effect of 72-hour transport delay of aerobic bacterial cultures to a
reference laboratory on the Staphylococcus species isolated from
canine pyoderma

L. TONGEN*, N. HEINRICH*, M. MCGILLIARDT

*McKeever Dermatology Clinics, Eden Prairie, MN, USA
TSchool of Animal Sciences, Virginia Tech, Blacksburg, VA, USA

Abstract: The submission of bacterial cultures to a reference laboratory is standard
practice in veterinary medicine. There is no known veterinary literature investigating the
effects of a transport delay on culture results from canine pyoderma. The first objective
was to evaluate the reliability of Staphylococcus species identification from aerobic
bacterial cultures collected from canine pyoderma when transported to a reference
laboratory on the collection day. The second objective was to evaluate the effect of a 72-
hour transport delay on Staphylococcus spp. identification and antibiotic susceptibilities.
Thirty client-owned dogs with pyoderma presented to a private dermatology clinic were
included in this study. Three sterile culturettes were used to sequentially swab one
pyoderma lesion per dog. Two samples were transported on the collection day (immediate
cultures), while one was refrigerated for 72 h prior to transportation to a reference
laboratory (delayed culture). Ninety cultures were performed and the results compared.
There was good reliability of Staphylococcus spp. identification between the immediate
cultures. There was no significant difference in the Staphylococcus spp. identification,
Staphylococcus spp. methicillin resistance, or Staphylococcus pseudintermedius
antibiotic susceptibilities with a 72-hour transport delay with the exception of
chloramphenicol (8% of dogs). Cultures from canine pyoderma can have good reliability
of Staphylococcus spp. identification when submitted to a reference laboratory on the
collection day. Cultures that are delayed in 4°C for up to 72 h can still have reliable results
regarding S. pseudintermedius identification and susceptibilities with the exception of
chloramphenicol.

Sources of funding: Self-funded.

Conflicts of interest: None declared.
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32: Duration of antibiotic therapy for canine superficial pyoderma:Is
the one-week post resolution of clinical signs a valid rule-of-thumb?

J.L. CLEGG*, C.P. SOUZA*, S.M.F. TORREST

*Department of Veterinary Clinical Medicine, College of Veterinary Medicine, University of lllinois
at Urbana-Champaign, Urbana, lllinois, USA.

T Professor Emeritus, Department of Veterinary Clinical Sciences, College of Veterinary
Medicine, University of Minnesota, Saint Paul, Minnesota, USA.

Abstract: This study aimed to determine if superficial pyoderma (SP) recurs sooner in
dogs not treated one-week post-resolution, to assess the average time for SP resolution,
and the correlation between infection severity and resistance patterns. Sixty-seven
allergic dogs with cytologically confirmed SP were enrolled and randomly assigned to
receive an oral antibiotic based on culture and susceptibility, for one-week past SP clinical
resolution (group A) or until resolution (group B). Dogs were receiving consistent allergy
treatment and topical antimicrobials were prohibited. Dogs were examined every 14 days
until D98 unless excluded due to unresolved SP by D28 or SP recurrence before D98. At
each visit, a dermatologic exam and pyoderma severity score (0-21) were performed. SP
resolved in 20/37 (54%) dogs in group A and 18/30 (60%) in group B in 21.45 and 21.17
days (mean), respectively. SP recurred in 13/20 (65%) dogs in group A and 10/18 (55.5%)
in group B in 45.31 and 29.3 days (mean), respectively. Clinical resolution of SP was not
observed by D28 in 17/37 (46%) dogs in group A and 12/30 (40%) in group B. Failure was
due to lack of antibiotic response (21; 72.4%), owner’s compliance (4; 13.8%), adverse
events (3; 10.3%), or yeast dermatitis (1; 3.4%). There was no statistically significant
difference between the groups for time for SP resolution (p=0.92) or recurrence (p=0.94),
and no statistically significant difference in clinical severity score across different
resistance patterns (p=0.7). The results suggest that extended courses of systemic
antibiotic are not necessary for canine SP treatment.

Source of funding: American Kennel Club Canine Health Foundation.

Conflict of interest: None declared.
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29: Curcumin decreases 3-lactam resistance against canine meticillin-
resistant Staphylococcus pseudintermedius; an in-vitro study

W. BYUN*, M. BOYD*, A. RICHMAN*, and D. SANTORO.
*Veterinary Skin and Ear, Los Angeles, CA, USA
tCollege of Veterinary Medicine, University of Florida, Gainesville, FL, USA

Abstract: Meticillin-resistant Staphylococcus pseudintermedius (MRSP) has become
increasingly widespread in veterinary medicine, with a reported prevalence of up to 40.5%
in dogs with pyoderma. Previous studies have shown that curcumin derived from turmeric
(Curcuma longa L.) exhibits a synergistic effect when combined with some (-lactam
antibiotics, fluoroquinolones, tetracyclines, or vancomycin against American Type Culture
Collection (ATCC) and clinical strains of meticillin-resistant Staphylococcus aureus
(MRSA). Thus, the purpose of the study was to determine if curcumin (500 pg/mL), in
combination with oxacillin, clavulanate-amoxicillin (Clavamox, Zoetis; Parsippany, NJ,
USA), clindamycin, and doxycycline could decrease the minimum inhibitory concentration
(MIC) of each antibiotic. A microbroth dilution method was used for this study. Twenty
MRSP clinical isolates collected from dogs with pyoderma, one standardized ATCC
meticillin-sensitive Staphylococcus pseudintermedius, and two standardized ATCC
MRSA isolates were tested against antibiotics at their respective resistant, intermediate,
and sensitive concentrations with or without curcumin. The presence or absence of a pellet
at the concentrations tested for each antibiotic alone were compared to each antibiotic with
curcumin using the Fisher’s exact test. A p<0.05 was considered significant. A significant
decrease in MICs was observed for oxacillin (p=0.0004) and clavulanate-amoxicillin
(p=0.047), but not clindamycin or doxycycline. Wells without pellets were plated to
determine minimum bacterial concentrations (MBCs) and all samples were found to have
growth. These results suggest that curcumin may potentiate the efficacy of (-lactam
antibiotics against MRSP, offering a promising novel approach to overcoming antibiotic
resistance.

Source of funding: Self-funded.

Conflict of interest: None declared.
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45: /In vitro evaluation of the antimicrobial activity of retinaldehyde
against clinical isolates of Staphylococcus pseudintermedius and
Malassezia pachydermatis

S. DEVINE*, D. SANTORO*
*College of Veterinary Medicine, University of Florida, Gainesville, FL, USA

Abstract: The rise of antimicrobial resistance has posed challenges in treating dogs
infected with meticillin-resistant Staphylococcus pseudintermedius (MRSP) and
Malassezia pachydermatis (MP). This phenomenon highlights the need for novel
therapies and improved antimicrobial stewardship. Retinoids are commonly used in both
human and veterinary medicine for their anti-inflammatory and keratoregulatory
properties. Furthermore, one derivative, retinaldehyde, has also been suggested to
possess antimicrobial properties. This study aimed to evaluate the antimicrobial activity of
retinaldehyde against clinical isolates of SP (n=30) and MP (n= 30) collected from dogs
with skin or ear infections. Broth microdilution was used to determine the minimum
inhibitory concentration (MIC) of retinaldehyde using eight two-fold dilutions (64 pg/mL -
0.5 pg/mL). After establishing the MIC, one dilution above the MIC was plated, and
colonies were counted to determine the minimum bactericidal/fungicidal concentration
(MBC/MFC) of retinaldehyde. The MIC/MBC/MFCso and MIC/MBC/MFCgo were also
calculated. The MIC and MBC/MFC were the same for most isolates with a median value
of 8 ug/mL and 32 ug/mL for SP and MP, respectively. The MIC/MBCso and MIC/MBCyg of
retinaldehyde for SP were 8 pg/mL, whereas the MIC/MFCso and MIC/MFCg for MP were
32 pg/mL and 64 pg/mL, respectively. No statistically significant difference was found
between meticillin-sensitive and meticillin-resistant SP (p>0.999). These findings suggest
that retinaldehyde has antimicrobial properties against common organisms associated
with microbial otitis and pyoderma in vitro. Further studies should explore the efficacy of
retinaldehyde as a topical agent in vivo.

Source of funding: This is a self-funded study.

Conflict of interest: None declared.
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36: Alcohol is the cure: topical ethyl alcohol as a novel treatment for
superficial bacterial pyoderma in dogs

K. MASUTANI*, J. E. BRUNET, D. DUCLOS*, N. RICH*
*Animal Dermatology Clinic — Lynwood, WA
TDepartment of Comparative Medicine, University of Washington, Seattle, WA

Abstract: Overuse of systemic antibiotics has led to a rise in multi-drug-resistant bacteria,
highlighting the importance of topical antiseptics. In a prospective, randomized, blinded,
split-body study, dermatological lesions were assigned topical treatment with
chlorhexidine digluconate 3% (Douxo™ S3 Pyo mousse, CEVA; Libourne, France) or 70%
ethyl alcohol (Purell™ Gel, GOJO Industries; Wooster, OH, USA) twice daily for 28 days.
Fifteen client-owned dogs with bilaterally symmetrical lesions and cytology consistent with
superficial pyoderma were enrolled. Patients were clinically scored based on coat
condition, dermatologic lesions, and Pruritus Visual Analogue Score. Cytologic scoring
was based on number of cocci and inflammatory cells at day (D) 0, 14, and 28 at 40x
maghnification. Clinical and cytologic scores were combined for a global score. Next-
generation DNA sequencing (MiDOG LLC; Irvine, CA) characterized Staphylococcus
pseudintermedius and Staphylococcus schleiferiloads at DO and D28. Compared to DO,
both treatments led to significant improvement in global scores (chlorhexidine 18.22 +
3.54; ethyl alcohol 17.95 + 3.78) at D14 (chlorhexidine 12.80 + 2.74, p<0.0001; ethyl
alcohol 12.40 * 3.06, p<0.0001) and D28 (chlorhexidine 9.24 * 3.57, p<0.0001 and ethyl
alcohol 8.40 + 4.06, p<0.0001) post-treatment. Both treatments led to a decrease in
relative abundance of S. pseudintermedius (chlorhexidine -28.73% + 42.86%; ethyl
alcohol -25.66% * 38.74%) and S. schleiferi (chlorhexidine -65.93% * 13.03%; ethyl
alcohol -79.82% * 8.37%). Clinical scores were not significantly different between
treatment groups at D28 (p<0.0001). Data concluded that topical 70% ethyl alcohol was
as efficacious as 3% chlorhexidine digluconate for treatment of superficial pyoderma.

Source of funding: Animal Skin and Allergy Clinic and Animal Dermatology Group.

Conflict of interest: None declared.
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47: Preliminary /n vitroantimicrobial evaluation against
Staphylococcus pseudintermedius and the lathering ability of currently
available chlorhexidine-containing shampoos on the U.S. market

E. E. BINVERSIE, J. B. PIEPER, and D. J. BERGER

Department of Veterinary Clinical Sciences, College of Veterinary Medicine, lowa State
University, Ames, IA, USA

Abstract: Chlorhexidine is an effective antimicrobial against Staphylococcus
pseudintermedius. Shampoos range in chlorhexidine concentrations (2-4%) with
formulation and bathing factors influencing antimicrobial efficacy. This preliminary study
evaluates the effect of formulation and dilution on in vitro efficacy against a standard
meticillin-sensitive S. pseudintermedius and one multi-drug meticillin-resistant S.
pseudintermedius of eight chlorhexidine containing shampoos (Malaseb®,
Miconahex+Triz®, TrizCHLOR® 4, BioHex™, Douxo® S3 PYO, KETOCHLORS®,
ChlorhexiDerm™ 4%, Davis® Chlorhexidine). Control products included: one
chloroxylenol shampoo (Universal Medicated), two non-chlorhexidine shampoos
(DermalLyte®, Allergroom®) and a standardized 2% chlorhexidine solution. Lathering
ability and lather stability were also evaluated. Minimum inhibitory concentration (MIC)
was determined by broth microdilution. The first dilution with no visible growth and four
preceding dilutions were plated on blood agar to determine the minimum bactericidal
concentration (MBC). Lathering ability and lather stability was assessed using a modified
cylinder shake method. MIC and MBC were compared for dilution ratio and chlorhexidine
concentration with differences noted (p<0.001) using a Kruskal-Wallis test with Bonferroni
correction. All products had a detectable MIC with negative control products having
significantly higher MIC values (p<0.006). Miconahex+Triz®, Malaseb®, and TrizCHLOR®
4 had significantly lower MBCs (p<0.017) with DermaLyte® and Allergroom® having no
detectable MBC. KETOCHLOR® and Davis® Chlorhexidine shampoos had significantly
lower lathering ability (p<0.041). Over time all shampoos had a significant decrease in
lather height. This preliminary study supports shampoo formulation affects chlorhexidine
efficacy which needs further investigation with robust numbers of bacterial isolates and
large scale head-to-head clinical trials to determine if in vitro variance has clinical
significance.

Source of funding: The American College of Veterinary Dermatology resident’s research
award.

Conflict of interest: J. B. Pieper has received speaking honoraria from Virbac Animal
Health, Vetoquinol and CEVA for continuing educations lectures. D. J. Berger is a current
employee of Elanco Animal Health and has also received speaking honorarium from
Virbac Animal Health in the last 5 years.
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56: A preliminary study investigating a multidimensional pruritus
scoring system, the 5-D itch scale, for assessment of pruritus in dogs
with atopic dermatitis

O. RAMIREZ, M. AUSTEL, F. BANOVIC
College of Veterinary Medicine, University of Georgia, Athens, GA, USA

Abstract: The multidimensional human 5-D itch assessment tool measures the duration,
degree, directionality, disability, and distribution of itch, which provides a better
understanding of the impact of pruritus in skin diseases. The severity of pruritus in canine
atopic dermatitis (AD) is commonly evaluated using the unidimensional pruritus Visual
Analog Scale (pVAS); however, multidimensional evaluations of pruritus in dogs are
limited. This study aimed to investigate the validity, reliability and responsiveness to
change of a canine-adapted 5-D itch scale questionnaire in canine patients with AD. We
found a strong correlation between the total 5-D itch and pVAS scores in 82 untreated dogs
with AD (Spearman’s r=0.86; 95% CI: 0.79-0.91). The Cronbach’s a value for the five
individual domains of the 5-D itch scale was 0.81, indicating good to excellent internal
consistency. There was no change in median 5-D and pVAS scores between day 1and day
3 in untreated AD dogs (intraclass correlation coefficient of 1.0 and 0.96, respectively). In
14 AD dogs, the 5D-itch and pVAS scores were obtained on days 1 and 28 after antipruritic
intervention with lokivetmab. The median scores of 5-D itch and pVAS were significantly
lower in dogs after antipruritic intervention (Wilcoxon signed-rank test, p<0.01 for both
scores). Furthermore, the 5-D itch and pVAS scores during antipruritic intervention were
strongly correlated (Spearman’s r=0.86; 95% CIl: 0.72-0.93). Our preliminary study
demonstrates good validity, reliability and responsiveness of the canine-adapted 5-D itch
scale questionnaire when assessing AD.

Source of funding: Self-funded.

Conflict of interest: None declared.
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54: Evaluation of agreement between a novel veterinary molecular
diagnostic serological allergen test (Pet Allergy Xplorer), conventional
extract-based serological allergen test (Stallergenes Greer
Laboratories, Idexx) and intradermal allergen test in 33 dogs with
atopic dermatitis

D. BIRCHLER, M. AUSTEL, and F. BANOVIC
College of Veterinary Medicine, University of Georgia, Athens, GA, USA

Abstract: The first veterinary recombinant serum allergy test (SAT), Pet Allergy Xplorer
(PAX; Nextmune USA; Phoenix, AZ, USA), is now commercially available to help
formulate allergen-specific immunotherapy for atopic dogs; however, no comparative
evaluations of PAX to whole allergen-based SAT (WAS) platforms and intradermal
allergen testing (IDAT) currently exist. We evaluated the correlation between IDAT, WAS
(Stallergenes Greer Laboratories; Lenoir, NC, USA), and PAX for 25 allergens (four
moulds, four mites, seven grasses, five weeds, four trees and flea allergen) in 33 atopic
dogs. Additional allergens shared between platforms were included in the pairwise
correlation between IDAT and PAX (32 total allergens), IDAT and WAS (38 allergens) and
PAX and WAS (27 allergens). Fleiss and Cohen’s kappa (k) were used to evaluate the
correlation between allergy tests. Moderate agreement (k=0.45) was found between all
tests for all 25 allergens; the correlations for grasses (k=0.53) and weeds (k=0.41) were
moderate, whereas fair correlation was observed for trees (k=0.31) and mites (k=0.37). In
the pairwise comparisons, WAS exhibited a moderate correlation to PAX (k=0.55) and
IDAT (k=0.49) for all allergens, while IDAT and PAX had only fair agreement (k=0.28).
Across all comparisons, substantial correlation was observed only for grasses between
WAS and IDAT (k=0.63) and between WAS and PAX (k=0.67). Moderate correlation was
shown for mites between WAS and IDAT (k=0.47) and between WAS and PAX (k=0.41).
In conclusion, this study showed a moderate agreement between testing platforms except
for only fair agreement between the new recombinant platform, PAX, to IDAT.

Source of funding: Self-funded.

Conflict of interest: None declared.
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37: Influence of maropitant citrate on intradermal test reactivity in
atopic dogs

A. GOULD*, L. AKUCEWICH*, S. LEWIS* and R. THOMAS*
*Animal Dermatology Clinic, Mount Pleasant, SC, USA

Abstract: Maropitant citrate (Cerenia®, Zoetis; Kalamazoo, MI, USA) is a neurokinin-1
receptor antagonist that inhibits binding of substance P and is approved to prevent acute
emesis and motion sickness in dogs. Many medications interfere with intradermal test
(IDT) results. It is unknown if maropitant citrate alters intradermal reactivity. The purpose
of this study was to assess the influence of maropitant citrate on IDT in canines with atopic
dermatitis. Twenty client-owned dogs with atopic dermatitis were enrolled in a randomized,
controlled, blinded, cross-over study. All dogs were sedated for IDT using intravascular
dexmedetomidine (2.87-5.22 mcg/kg). Each IDT was read independently by a
dermatology resident and a veterinary dermatologist. Four allergens with strong positive
reactions were selected for assessment in the next phase. Following completion of IDT,
maropitant citrate (1 mg/kg) was administered intravenously over two minutes. The four
strong positives were randomized and injected in triplicate, while histamine and saline
were injected in duplicate. Subjective (0-4) and objective (mm diameter) wheal scores
were measured at 15 minutes. The histamine (objective mean difference (MD)=1.1 mm,
p=0.010) and positive allergen (objective MD=0.4 mm, p=0.007; subjective MD=0.2
p<0.001) wheal sizes were statistically higher post-maropitant citrate. The proportion of
positive allergen scores was not significantly different post-maropitant citrate
(objective 48/80 pre vs 56/80 post, p=0.094; subjective 80/80 pre vs 77/80 post, p=0.25).
No adverse events were observed. In conclusion, intravascular maropitant citrate
interferes with IDT in dogs by increasing wheal size, however it is equivocal if it affects
clinical outcomes of allergen selection.

Conflict of interest: None declared.

Source of funding: Study funded by Stallergenes Greer; Maropitant citrate (Cerenia®,
Zoetis; Kalamazoo, Ml, USA) was generously donated by Zoetis.
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43: Staphylococcus pseudintermedius, Staphylococcus aureus, and
Malassezia pachydermatis reactivity on intradermal allergy testing in
atopic dogs

C. MILLER*, D.J. DEBOERT, L. TOMICHT

*UW Veterinary Care, School of Veterinary Medicine, University of Wisconsin, Madison, WI, USA
tDepartment of Medical Sciences, School of Veterinary Medicine, University of Wisconsin,
Madison, WI, USA

Abstract: Staphylococcal hypersensitivity is well-documented in humans. Evidence of its
existence in dogs is scant. The primary aim of this retrospective study was to evaluate if
dogs with atopic dermatitis demonstrated staphylococcal hypersensitivity on intradermal
testing (IDT). The secondary aims were to see if S. pseudintermedius reactivity occurred
more frequently than S. aureus and if dogs who reacted positively to another skin
commensal, M. pachydermatis, were more likely to react to staphylococci. Between 2015-
2024, dogs (n=195) with atopic dermatitis underwent multi-allergen IDT, including with
extracts of S. pseudintermedius, S. aureus (for both, 1/10 of stock preparation), and M.
pachydermatis (1,000 PNU/mL). Results were scored 0-4 with negative control being 0,
positive control being 4, and wheals larger than positive control being 5. Forty-eight
(24.6%) dogs were positive to S. pseudintermedius only; six (3.1%) were positive to S.
aureus only, and 19 (9.7%) were positive to both. Positive reactions to M. pachydermatis
were seen in 64 dogs (32.8%). M. pachydermatis-positive individuals were no more likely
to test positive to staphylococci (odds ratios of 1.19-1.58, p=0.82-0.16). Regarding the
relative strengths of the positive reactions, there was slight agreement between positive
reactions to M. pachydermatis and S. aureus (weighted kappa=0.045), slight agreement
between positive reactions to M. pachydermatis and S. pseudintermedius (weighted
kappa=0.11), and fair agreement between positive reactions to S. aureus and S.
pseudintermedius (weighted kappa=0.25). This study provides evidence that
staphylococcal hypersensitivity is common in atopic dogs, is more common to S.
pseudintermedius, and that its occurrence is independent of yeast hypersensitivity.

Source of funding: Self-funded.
Conflict of interest: None declared.
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28: Use of the Health Belief Model to assess factors associated with
owner persistence to allergen-specific immunotherapy
recommendations

C. WILLIAMS*, A. WEBB MILUM*, S. ANDRITSCHT, M. VON FRICKENT, M.
PAINTERS

*Redbud Animal Dermatology, Oklahoma City, OK, USA

1The University of Florida, Gainesville, FL, USA

§MSPCA-Angell West, Waltham, MA, USA

Abstract: Allergen-specific immunotherapy (ASIT) is the only recognized method for
addressing the root cause of canine atopic dermatitis; however, little is known about the
factors influencing persistence with ASIT, which may be suboptimal. This study aimed to
identify factors influencing pet Owners ’persistence with ASIT using the Health Belief
Model (HBM). We hypothesized that perceived efficacy, cost, and ease of administration
would significantly impact persistence. A study pool was identified across four
dermatology practices by searching electronic medical records for ASIT prescriptions
from January 1, 2020-May 31, 2024. An anonymous HBM-based survey was emailed to
these clients. The survey assessed client knowledge of ASIT, perceived severity,
susceptibility, benefits, barriers, self-efficacy, and social support on a 5-point Likert scale.
Constructs were evaluated against demographics and refill behavior using Cronbach’s
Alpha for reliability, Chi-square tests, and logistic regression. Acceptable reliability
(x=0.7-0.8) was demonstrated for constructs measuring perceived benefits and barriers.
Significant positive associations with persistence included baseline quality of life
(p=0.0013), symptom severity (p=0.0012), belief that environmental allergies caused
symptoms (p=0.0075), and perceived value of ASIT (p<0.0001). Conversely, cost-related
barriers (p<0.000001) and administration difficulty (p<0.0001) were strong negative
predictors of persistence. Perceived lack of efficacy in symptom improvement was also
associated with discontinuation (p<0.0001). These findings emphasize the need for
targeted education on ASIT’s purpose, effectiveness, and cost management strategies to
support persistence and optimize patient outcomes, potentially guiding future
interventions in veterinary dermatology.

Source of funding: Self-funded.

Conflict of interest: None declared.
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49: Identifying inflammatory y6 T cells in skin of atopic dogs using
RNAscope

T. DANIELS*, B. SPARLINGT, C. DONG*, C. MILLEYt, W. ROSENKRANTZY¥, A.

DIESELY, Y. DRECHSLERTY

* Animal Dermatology Clinic, Pasadena, California, USA

T College of Veterinary Medicine, Western University of Health Sciences, Pomona, California,
USA

1 Animal Dermatology Clinic, Portland, Oregon, USA

¥ Animal Dermatology Clinic, Tustin, California, USA

T Animal Dermatology Clinic, Austin, Texas, USA

Abstract: Canine atopic dermatitis is a common, chronic, and predominantly T cell driven
inflammatory skin disease. Currently, there is an incomplete understanding of the cellular
and molecular contributors to its pathogenesis. In a recent single cell RNA sequencing
study, a higher number of CD4-/CD8- y8 T cells were identified in the inguinal skin of atopic
dogs compared to healthy dogs, with many inflammatory genes upregulated, including
Interleukin(IL)-17F, and IL-23R. Although previously shown to infiltrate the canine skin, the
specific location of y56 T cells expressing specific inflammatory genes has not been
demonstrated. RNAScope® (ACD Newark, CA, USA) is a non-radioisotopic RNA in situ
hybridization technology that uses a specific sequence probe to identify targeted mRNA.
This study aimed to use RNAScope® probes, to identify and visualize specific
infammatory IL-17 and IL-23R expressing y& T cells within atopic skin. One skin biopsy
was collected from the inguinal area of two normal dogs. One lesional and one nonlesional
skin biopsy was collected from the inguinal area of three atopic dogs. The biopsies were
sterilely sectioned with a scalpel blade. One section of each biopsy was placed in formalin
for 24 hours and paraffinized for RNAScope® in situ hybridization. The other section was
frozen for antibody staining. In conclusion, inflammatory y6 T cells were found
preferentially distributed within the epidermis of atopic tissue rather than at the dermal-
epidermal junction or the dermis. This is the first study to create a visual of IL-17 and IL-
23R expressing y5 T cells in canine skin using RNAScope®.

Conflicts of interest: None declared.

Source of funding: Self-funded.
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52: Adverse events and clinical efficacy of oclacitinib in cats: a
retrospective analysis
M. WEHBER*, M. C. EISENSCHENK*, A. J. YOUNG*, S. N. KOCHt

*Pet Dermatology Clinic, Maple Grove, MN, USA
TVeterinary Clinical Sciences, University of Minnesota, Saint Paul, MN, USA

Abstract: Oclacitinib (Apoquel®, Zoetis; Parsippany-Troy Hills, NJ, USA) is a Janus
kinase inhibitor approved for canine atopic dermatitis that is gaining interest as a
therapeutic alternative for feline atopic skin syndrome (FASS) and feline immune-
mediated dermatoses. Long-term safety and efficacy of oclacitinib in cats has not been
assessed. The main objective of this study was to describe adverse events in 238 cats
treated with oclacitinib from August 2014 to September 2024 and secondarily evaluate
dosing and clinical outcome. Probable or definitive adverse events occurred in 31/238 cats
(13%), totaling 32 events. Adverse events likely associated with oclacitinib included:
vomiting (2.5%), diarrhea (1.3%), constipation (0.4%), lethargy (1.7%), and behavioral
(0.4%). Hematochemical analyses were performed at approximately 2, 5, and regular 6-
month intervals. There were 139/238 cats (58 %) maintained on oclacitinib for greater than
six months and 94/238 cats (40%) had at least six months of bloodwork available.
Probable hematologic adverse events included neutropenia (6.3%), elevated liver
enzymes (0.4%), and azotemia (0.4%). In cases of neutropenia, 2/15 cats required
oclacitinib discontinuation, 11/15 improved with a dosage adjustment, and 2/15 remained
stable without adjustments. Oclacitinib monotherapy controlled clinical signs in 140/238
cats (59%), including 136/214 cats (64%) with FASS (x=1.56mg/kg/day per os) and 5/17
cats (29%) with pemphigus foliaceus (Xx=1.58mg/kg/day per os). Oclacitinib appears to be
a safe and effective long-term therapy in cats.

Source of funding: Self-funded.

Conflict of interest: None declared.
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38: Prevalence of keratoconjunctivitis sicca in dogs diagnosed with
atopic dermatitis

J. BAKER*, A. COX*, T. UDENBERGT, V. DEFALQUE<, and M. LEIS§

*North West Veterinary Dermatology Services, St. Albert, Alberta, Canada

TNorth West Veterinary Dermatology Services, Vancouver, British Columbia, Canada
tNorth West Veterinary Dermatology Services, Victoria, British Columbia, Canada
§Western College of Veterinary Medicine, University of Saskatchewan, Saskatoon,
Saskatchewan, Canada

Abstract: Ocular comorbidities are increasingly recognized in association with atopic
dermatitis (AD) in both humans and dogs. Between 20% to 43% of people with AD have
ocular involvement, with 95% of those cases being atopic keratoconjunctivitis. In dogs,
allergic conjunctivitis is reported in up to 60% of AD cases, while keratoconjunctivitis sicca
(KCS) is reported in 0.4 % of the general canine population. The purpose of this study was
to assess the prevalence of KCS in dogs diagnosed with AD. We hypothesized that the
prevalence would be higher than that of the general population. Fifty client owned dogs
diagnosed with AD based on history, clinical sighs, completion of an elimination diet trial,
and fulfillment of at least five of Favrot’s criteria were recruited for evaluation. KCS was
diagnosed based on a Schirmer Tear Test (STT) value of less than 10 millimeters per
minute (mm/min) using EagleVision® Color Bar STT strips (Corza Medical, NJ, USA).
Three dogs were withdrawn for not tolerating the STT. Of the remaining 47, one was
diagnosed with KCS and two showed STT values in the low normal range (10-14 mm/min).
These results did not support our hypothesis that dogs with AD would have a higher
prevalence of KCS compared to the general canine population (p=0.172). However, due to
the low overall prevalence of KCS in dogs, it is possible that a larger number of patients
may be required to detect a statistically significant increase in prevalence of KCS in this
subpopulation.

Source of funding: Self-funded.

Conflict of interest: None declared.
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30: Stability and minimum inhibitory concentrations of compounded
ceftazidime in sodium chloride, glycerin, and dexamethasone-SP
solutions stored at -20°C, 4°C, and 25°C over a 60-day period

M. SNIDOW*, J. BACHTEL*, S. HOPPERS*, K. BANKST, D. GUSTAFSONT, J.
DANIELS*, AND W. TSAI*

*College of Veterinary Medicine and Biomedical Sciences, Colorado State University, Fort
Collins, CO, USA

1 Pharmacology Core, University of Colorado Comprehensive Cancer Center, Colorado State
University, Fort Collins, CO, USA

iDepartment of Veterinary Microbiology, Immunology and Pathology, Colorado State University,
Fort Collins, CO, USA

Abstract: Chronic canine otitis externa often develops infection with Pseudomonas
aeruginosa. Given the organism’s high level of resistance, veterinarians often turn to
compounded solutions. Limited data is available on compounded ceftazidime solutions in
glycerin (GLY) and dexamethasone sodium phosphate (DEX-SP). The aim of this study
was to determine the chemical stability and antimicrobial efficacy of compounded GLY and
DEX-SP ceftazidime solutions in three different storage temperatures (frozen [-20°C],
refrigerated [4°C], and room-temperature [25°C],) over a 60-day period. Commercially
available 1-gram vials of ceftazidime were reconstituted to formulate compounded
solutions: 1) Ceftazidime + 100 mLs 0.9% NaCl (NA), 2) Ceftazidime + 100 mLs 99.5%
GLY, 3) Ceftazidime + DEX-SP 4 mg/mL (50 mL DEX-SP mixed with 50 mL of 0.9% NacCl)
that were stored in 1.0 mL aliquots. Mass spectrometry was used to analyze ceftazidime
stability at specific time points (DO, D7, D14, D28, D60). Minimum inhibitory
concentrations (MIC) against a reference Pseudomonas aeruginosa strain were assessed
using a modified broth dilution technique to evaluate antimicrobial efficacy. Frozen
samples remained stable, while all 4°C and 25°C samples regardless of diluent showed
degradation over time. The NA and DEX-SP solutions revealed the greatest stability over
time, while the GLY solution showed the least stability (p<0.0001). The MIC for
Pseudomonas aeruginosa increased over time for GLY at room temperature after D28.
Compounded ceftazidime solutions with NA or DEX-SP retained stability for 28 days at
4°C and 60 days at -20°C which may offer alternative options for treatment of
Pseudomonas aeruginosa otitis externa.

Source of funding: Self-funded.
Conflict of Interest: None declared.
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57: Evaluation of compatibility and stability of compounded otic
solutions containing enrofloxacin over a 20 day period

S.ATTERBERG, A. WHITE, C. CRUZ-ESPINDOLA, K. THUNGRAT, A. JENKINS, Z.
LOUGH, D. M. BOOTHE

College of Veterinary Medicine, Department of Clinical Sciences, Auburn University, Auburn, AL,
USA

Abstract: Compounded otic solutions containing enrofloxacin are commonly used in the
management of otitis. The study objective was to evaluate the compatibility and stability of
enrofloxacin in compounded otic solutions, as determined by physical changes and
quantitated strength. Twelve solutions containing 100 mg/mL enrofloxacin (Baytril® 100,
Elanco) or 22.7 mg/mL enrofloxacin (Baytril®, Elanco) were quantitatively analyzed on
days 0, 10, 15, and 20. Both concentrations of enrofloxacin were combined with sterile
water (Hospira), tris-EDTA (TrizEDTA™, Dechra), sterile water and 4 mg/mL
dexamethasone sodium phosphate (dexamethasone; Dexium-SP™, Bimeda), tris-EDTA
and dexamethasone, tris-EDTA with 0.15% ketoconazole (TrizULTRA™ Keto, Dechra)
and dexamethasone, and 1% miconazole nitrate lotion (Covetrus) and dexamethasone.
Gross and microscopic evaluation, pH, and temperature were used to assess physical
compatibility. Mass spectrometry was used to evaluate precipitate. High-performance
liquid chromatography was used to quantitate drug concentration, indicating strength.
Initial separation of ingredients indicating lack of homogenous mixing, immediate
precipitate formation, and an exothermic reaction deterred drug strength measurement in
solutions containing an antifungal. On day 10, in solutions containing tris-EDTA, average
enrofloxacin concentration decreased 25.4% with 100 mg/mL enrofloxacin, 29.3% with
100 mg/mL enrofloxacin and dexamethasone, 45.6% with 22.7 mg/mL enrofloxacin, and
49.8% with 22.7 mg/mL enrofloxacin and dexamethasone. Precipitate formed in all
solutions containing tris-EDTA and filtration of the precipitate did not impact the measured
enrofloxacin concentration. Compatibility and stability of enrofloxacin were verified in all
solutions containing sterile water. Clinical use of solutions containing enrofloxacin
combined with tris-EDTA or an antifungal is injudicious due to incompatibility and
instability.

Conflict of interest: None declared.

Source of funding: Intramural grant from the Auburn University College of Veterinary
Medicine Department of Clinical Sciences.
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7: Suppurative Malassezia otitis externa: a descriptive retrospective
analysis

D.NOLITT, E. DRAKE
Department of Small Animal Clinical Sciences, College of Veterinary Medicine, University of
Tennessee, Knoxville, TN, USA

Abstract: Suppurative Malassezia otitis externa (SMO) is a rare, severe presentation of
Malassezia otitis with a paucity of literature describing disease course. Medical records
from nine client-owned dogs with SMO and culture confirmed Malassezia pachydermatis
were retrospectively evaluated for signalment, SMO distribution, contralateral otitis,
duration prior to referral, previous topical and systemic antimicrobial treatment,
seasonality, otoscopic and cytologic findings, treatment, and recurrence. Three banked
SMO isolates were mycologically identified with matrix-assisted laser desorption and
ionization time-of-flight mass spectrometry confirming pathogenic M. pachydermatis.
Median duration prior to referral was 18 months. Prior treatment included an average of
two different antibiotic classes of polypharmaceutical otic products directed towards
Pseudomonas otitis attributed to clinical mimicry of SMO. No systemic antimicrobials
were used for prior treatment in any case. Young (average 1-year-old), male (67%) golden
retrievers (22%), poodles (11%), and their crosses (56%) were predisposed. The most
frequent clinical presentation was unilateral otitis externa (77%) consisting of dark brown
watery to mucopurulent discharge with ulceration, pain, erythema, and ceruminous gland
hyperplasia (100%) during autumn (75%). The contralateral ear either remained
unaffected (50%) or had Malassezia overgrowth (50%). Cytologic findings included yeast,
neutrophils, and extracellular material suggestive of biofilm (100%). Treatment with both
daily orbifloxacin, mometasone furoate monohydrate, and posaconazole (Posatex®,
Merck Animal Health; Madison, NJ, USA) and tapered prednisone (0.5-1 mg/kg/day) per
os for one month achieved complete resolution in 83% of affected ears without
anesthetized otic lavage. Prognosis is considered excellent without recurrence of any
case within at least six months of treatment.

Source of funding: Self-funded.

Conflict of interest: None declared.
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46: Practitioner-reported diagnosis and awareness of
coccidioidomycosis in dogs from non-endemic states, 2013-2023

S.Z. AHMED¥*, C. LAPORTE*; R. MOUNT*, A. SCHICK*, J. E. SYKES T, M. RISHNIWZ,
K. TATERZE

*Dermatology for Animals, Phoenix, Arizona

T Small Animal Internal Medicine (Infectious Diseases), University of California-Davis, Davis,
California

1 Veterinary Information Network, Davis, California

Abstract: Center for Disease Control defines coccidioidomycosis (“Valley Fever”) as a
human endemic disease in the southwestern United States spreading into non-endemic
regions. Dogs and people develop coccidioidomycosis primarily by inhaling infected
spores; therefore, dogs could act as sentinels for disease. This study aimed to
understand how often veterinary practitioners diagnosed coccidioidomycosis in non-
endemic states, and to determine if travel history to endemic states correlated with
diagnosis. The secondary objective compared the awareness and knowledge of
coccidioidomycosis among veterinarians in endemic verses non-endemic states.
Practitioners were surveyed through Veterinary Information Network (VIN) in June -
August 2024. Responses (n=616) were sorted by veterinarian’s state of practice at the
point of the survey wherein states were classified as endemic vs non-endemic. The
survey identified 251 responses from non-endemic states. Direct contact with 150
veterinarians for further medical record review revealed seven cases had travel history to
an endemic state prior to diagnosis, and one case was positive without travel history.
Veterinarians (62.1%) reported veterinary school as the source of their
coccidioidomycosis education. Veterinarians from endemic states had higher awareness
of coccidioidomycosis (26.2% vs 15.2%), diagnosed coccidioidomycosis more often
(46.9% vs 3%), and had more reported hours of didactic training (21.2% vs 9.8%). The
results of this study requires further evaluation to determine if dogs are sentinels for
disease, but this is the first study to the authors’ knowledge that indicates a
coccidioidomycosis diagnosis in a non-endemic area without travel history, and warrants
further education of coccidioidomycosis diagnosis in non-endemic regions.

Source of funding: There was no funding for this paper.

Conflict of interest: None declared.

N N B O e e O e v e e e e e e e e e e e |

WWW.NAVDF.ORG | #NAVDF2025 | 75




PRESENTATION SCHEDULE

TUESDAY APRIL 29, 2025

SCIENTIFIC NOTES | LOCATION: WINDERMERE BALLROOM W

Measuring MIC and Clinical Breakpoints for Veterinary

09:00-09:50 Dr. Mark Papich Antibiotics - Essential to Antibiotic Stewardship
10:00-10:50 Dr. Mark Papich Why Have Sus.cgpt.lblllty Testing Breakpoints Changed for
Veterinary Antibiotics?
Clinical Investigation and Biomarker Discovery in Early Drug
11:30-12:20 Dr. Nikki Thellman Development for Allergic Dermatitis Part 1 - Introduction to
Biomarkers and Molecular Advancements
Clinical Investigation and Biomarker Discovery in Early Drug
14:00-14:50 Dr. Nikki Thellman Development for Allergic Dermatitis Part 2 - Biomarkers and
Translational Biology in Allergic Dermatitis
15:00-15:50 Dr. Cheryl London Defining the Genomic Landscape of Canine Cancers
16:30-17:20 Dr. Cheryl London Advances in the Diagnosis and Treatment of Canine

Cutaneous T Cell Lymphoma

CLINICAL NOTES | LOCATION: WINDERMERE BALLROOM X

09:00-09:50 Prof. RossBond Malassezia Review-Part1
10:00-10:50 Prof. RossBond Malassezia Review - Part 2
11:30-12:20 Prof. RossBond Pitfalls in the Diagnosis of Dermatophytosis
14:00-14:50 g(r).uCZI:rlssa Sporotrichosis: Epidemiological and Clinical Approach
15:00-15:50 Dr. Flavia Clare Clinical Brazilian Perspective
Prof. Ross Bond,
. . Dr. Clarissa Panel Discussion: Emerging Fungal Diseases in Human and
16:30-17:20 . . .
Souza & Dr. Veterinary Medicine
Flavia Clare

N N B O e e O e v e e e e e e e e e e e |

WWW.NAVDF.ORG | #NAVDF2025 | 76




PRESENTATION SCHEDULE

SPANISH/CLINICAL NOTES | LOCATION: REGENCY BALLROOM V

Dr. Agustina

09:00-09:50 Anson& Dr. El papel del radiologo en dermatologia veterinaria
Ramon Almela
Dr. Agustina

10:00-10:50 Anson & Dr. Radiologia y Dermatologia: Un Enfoque Colaborativo
Ramon Almela

. . Dr. Galia Terapia topica exitosa: como mejorar los resultados en

11:30-12:20 : .

Sheinberg casos complejos

éLos gatos pueden tener alergias? Signos, tiposy
tratamientos

Dr. Andrea Manejo de Pénfigo Foliaceo Canino en la Practica
Hernandez-Bures Veterinaria: Terapias Efectivas y Avances

16:30-17:20 Dr. Alberto Martin Los 10 si y no de la Otitis externa
Cordero

14:00-14:50 Dr. Millie Rosales

15:00-15:50

WWW.NAVDF.ORG | #NAVDF2025 | 77




PRESENTATION SCHEDULE

RESIDENT ABSTRACTS | LOCATION: REGENCY BALLROOMT

The Effect of Daily Oral Probiotic and Postbiotic
Supplementation on the Canine Skin Microbiota: Insights

09:15-09:50 Mrs. Letitia Grant from Culture-Dependent and Long-Read 16S rRNA Gene
Sequencing Methods
. . Dr. Morgan Clinical and histopathologic features of canine alopecia
09:15-09:30 . .
Mathai areata: aretrospective study of 14 cases
. . Dr. Morgan Microarray gene expression analysis of lesional skin in
09:30-09:45 : . .
Mathai canine alopecia areata
. Agreement between pre-consultation client filled history
Dr. Jyothi . . . .
09:45-10:00 questionnaire responses and verbal history during a
Surendran . .
veterinary dermatology consultation
. . Dr. Joseph Informant discrepancy in history reporting between
10:00-10:15 . . .
Cordonier caretakers in veterinary dermatology
Dr Monica Clinical and histopathological features of presumed
10:15-10:30 . . follicular dysplasia in poodle crossbred dogs (doodle
(Jiwon) Kim . .
follicular dysplasia)
Clinical, histopathological and molecular characterization of
10:30-10:45 Dr. Lydia Smith canine epitheliotropic cutaneous T-cell lymphoma enriched
with apoptotic keratinocytes: a retrospective case series
10:45-11:00 Dr. Rachel Dubin Parakeratotic hyperkeratosis of the ear pinnae in 16 French
bulldogs
. . Dr. Taylor A retrospective analysis of cases of canine cutaneous toxic
11:30-11:45 . . .
Jackson shock syndrome for clues to facilitate an early diagnosis
] . . . Fluorescent light energy as a treatment of Alopecia X: a
11:45-12:00 Dr. Dalia Aoud prospective randomized double-blinded pilot study
] . . Comparison of Fabric Photoprotective Clothing for
12:00-12:15 Dr. Tori Cleaver Reduction of Ultraviolet (UVA and UVB) Radiation
Dr. Averi Kaolan- Amphibians with dermatological disease: a retrospective
12:15-12:30 i P study of 223 cases at five university veterinary teaching

Hsu

hospitals (1986-2024)

Al i B B BB B BEEEE BN EENDE

|

WWW.NAVDF.ORG | #NAVDF2025 | 78



PRESENTATION SCHEDULE

ORIGINAL ABSTRACTS | LOCATION: REGENCY BALLROOMT

Dr Annette Effect of fluorescence photobiomodulation on canine
14:00-14:15 ' progenitor epidermal keratinocytes with and without

Lundberg Staphylococcus pseudintermedius colonization
In vitro evaluation of the antimicrobial activity of
Ms. Gianna chlorhexidine alone orin combination with ketoconazole or
14:15-14:30 . . e . .
Goldman miconazole against clinical isolates of multidrug resistant

Staphylococcus pseudintermedius

Effects of heavy metals as environmental factors in canine
atopic dermatitis

Comparison of intradermal allergy testing with and without

14:30-14:45 Ms. Hee Woo Cha

14:45-15:00 er.sl\{gfhaela fluorescein and serum allergy testing in 10 cats with feline
atopic skin syndrome oro
Dr. Rosanna Characterization of a Monoclonal Antibody Against Equine
15:00-15:15
Marsella IL-31
Dr. Maiara In situ hybridization for the identification of mammalian
15:15-15:30 Goncalves pathogenic oomycetes in formalin-fixed and paraffin-
Ramos embedded specimens
Dr Kavlie The bacteriome and mycobiome of the bearded dragon
15:30-15:45 - nay (Pogona vitticeps) across cloacal, oral, and cutaneous sites
Zapanta - . .
using Next-Generation Sequencing
. . Ms. Jazreeet Infectious diseases in dermatology — A comparative analysis
15:45-16:00 . . .
Badhesha shows major differences in research priorities

CLINICAL ABSTRACTS | LOCATION: REGENCY BALLROOMT
Results of a clinical study evaluating the efficacy and safety

16:30-16:45 lliz)cr).r;:(;nmfer of Apoquel Chewable® tablets for the control of pruritus
y associated with allergic dermatitis in dogs
16:45 - 17:00 Dr. Andrew Evaluation of antibody levels and clinical response to
) ) Rosenberg transdermal immunotherapy in dogs: a pilot study

The role of comorbidities in pyoderma among canine and
feline diabetic patients: beyond diabetes

Dr. Breanna Treatment of canine pemphigus variants with oclacitinib: a
Scranton retrospective analysis of 20 cases

17:00-17:15 Dr. Jason Pieper

17:15-17:30

N N B O e e O e v e e e e e e e e e e e |

WWW.NAVDF.ORG | #NAVDF2025 | 79




TUESDAY
APRIL 29, 2025

SCIENTIFIC NOTES

TUESDAY, APRIL 29,2025 |9:00 AM

Measuring MIC and Clinical Breakpoints for Veterinary Antibiotics
- Essential to Antibiotic Stewardship -

MARK G. PAPICH, PROFESSOR OF CLINICAL PHARMACOLOGY
North Carolina State University, College of Veterinary Medicine, Raleigh, North Carolina

The Clinical and Laboratory Standards Institute (CLSI) Veterinary Antimicrobial
Susceptibility Testing (VAST) subcommittee has been active since 1993. Before VAST
developed veterinary-specific breakpoints, all susceptibility testing for bacteria isolated
from animals used human standards (M100, available from www.CLSl.org). Testing
standards for bacteria isolated from animals were needed to provide the best guidance
for drug selection, interpretation, and monitoring programs. The latest published
veterinary standard is the 7t edition (CLSI VETO01(S), 2024). This document has tables
with antimicrobial agents recommended for testing, interpretive categories and
breakpoints, and quality control (QC) ranges. A new edition of this standard (8t Edition)
will be published late 2025 or early 2026. The VAST subcommittee has developed
breakpoints for 268 drug-bug combinations since 1999. Many of the breakpoints (40%)
were developed by the Generic Drug Working Group to add and update older agents and
add human antimicrobial agents used in animals extralabel to these tables.

The mission of CLSI-VAST is to develop and promote performance standards,
breakpoints, and interpretive categories for in vitro antimicrobial susceptibility testing of
bacteria isolated from animals. Participation in VAST is entirely voluntary. Not all
laboratories use CLSI standards. However, it is the only global organization with
published susceptibility testing standards for animals. (The European veterinary
subcommittee of EUCAST, VetCAST has not published any standards for interpretation
at this time.) If a laboratory does not adhere to a public standard such as CLSI,
susceptibility testing interpretation may be inconsistent from laboratory to laboratory and
between countries.

All members of CLSI-VAST are volunteers. The committee is composed of
representatives from industry, microbiology laboratories, device manufacturers
(susceptibility testing companies), government (regulatory), and professions
(academia). CLSI uses a consensus-driven process and open meetings to develop
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standards for testing. The committee is continuously evaluating existing interpretive
categories and breakpoints for refinement and revision. The following sections define
the activities of CLSI-VAST and explains how they develop antimicrobial susceptibility
testing standards.

First, Some Definitions.

1. Minimal Inhibitory Concentration (MIC): The lowest concentration that inhibits visible
bacterial growth. Other terms used to define bacterial susceptibility are the MICso and
the MICgo. These values are the in vitro concentrations needed to inhibit 50% and
90% of bacterial isolates, respectively. It is sometimes cited in error that the MICs and
MICgo are the concentrations necessary for 50% and 90% efficacy.

2. Cmax:MIC: Ratio of the maximum plasma concentration (peak) to the MIC.

3. Time above MIC: Duration
(hour) that plasma
concentrations remain above
MIC during a 24 hour dosing
interval. Often abbreviated as
T>MIC.

50 9

— C max)

40

30 - Cyax : MIC Ratio

20
4. AUC:MIC: A measure of total
exposure. The AUC is the
area-under-the-curve for the
time vs concentration profile.
The AUC:MIC ratio is the ratio 0 o 2 4 6 8 10 12 14 16 18 20 22 24

of the total area under the

plasma concentration vstime L B
curve ( AUC) during a 24-hour Figure 1: PK-PD concepts for antimicrobials.
interval to the MIC.

Sometimes abbreviated as AUC24/MIC.

Plasma Concentration (mcg/ml)

Time (Hours)

More Definitions: Susceptibility Testing Interpretive Categories

Resistance and susceptibility (R and S) are determined by comparing the organism's
MIC (or zone of inhibition) to the drug's breakpoint. In Table 2 of the CLSI VETO01(S)
standard, the interpretive categories for the MIC are shown, which defines the
susceptible and resistant breakpoints. After a laboratory determines the MIC, it uses the
“SIR” interpretive categories for breakpoints (S, susceptible; I, intermediate, R, resistant;
or SDD, susceptible dose-dependent) developed by the Clinical Laboratory Standards
Institute and reports the result to the user (the veterinarian). MIC data should not be used
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in isolation. By coupling the MIC from a laboratory report with CLSI interpretive
categories and other important information such as the virulence of the bacteria and the
pharmacology of the antibiotics being considered, the clinician can make a more
informed selection of an antibacterial drug. The following guidelines for interpretation

apply:

e Susceptible (S) — a category based on a breakpoint that implies that isolates are
inhibited by the usually achievable concentrations of antimicrobial agent when the
dosage recommended to treat the site of infection is used. If the MIC for the
bacterial isolate falls in the susceptible category, there is a greater likelihood of
successful treatment (cure) than if the isolate were classified as resistant. It does
not assure success; drug failure is still possible owing to other drug or patient
factors (eg, underlying disease, orimmunosuppression), and interactions.

¢ Intermediate (I) — a category based on a breakpoint that includes isolates with
antimicrobial agent MICs that approach usually attainable blood and tissue levels
and for which response rates may be lower than for susceptible isolates. Therapy
with this drug using an accepted dosage is discouraged because there is a good
likelihood that drug concentrations may be inadequate for a cure. The
intermediate category implies clinical efficacy in body sites where the drugs are
physiologically concentrated or when a higher-than-normal dosage of a drug can
be used. (Note that the European equivalent of CLSI, EUCAST, uses “I” to mean
“‘increased dose”.) This category also includes a buffer zone, which should
prevent small, uncontrolled, technical factors from causing major discrepancies in
interpretations, especially for drugs with narrow pharmacotoxicity margins.

e Susceptible-Dose Dependent (SDD) - This new category was added in the new
edition of 2024 (Papich et al. 2023). This is a category defined by a breakpoint
that implies that susceptibility of an isolate depends on the dosage regimen that is
used in the patient. This category is used for some fluoroquinolones and applied
to other agents in the next edition. To achieve levels that are likely to be clinically
effective against isolates for which the susceptibility testing results (either MICs or
zone diameters) are in the SDD category, it is necessary to use a dosage regimen
(ie, higher doses, more frequent doses, or both, or extended infusion) that results
in higher drug exposure than that achieved with the dose that was used to
establish the susceptible breakpoint. Consideration is given to the maximum safe
dose the manufacturer has reported.

¢ Resistant (R) — a category based on a breakpoint that implies that isolates are not
inhibited by the usually achievable concentrations of the agent with normal
dosage schedules and/or that demonstrate MICs that fall in the range in which
specific microbial resistance mechanisms are likely, and clinical efficacy of the
agent against the isolate has not been reliably shown in treatment studies.
Bacteriologic failure is more likely because of specific resistance mechanisms or
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inadequate drug concentrations in the patient. However, a patient with a
competent immune system may sometimes eradicate an infection even when the
isolate is resistant to the drug based on a susceptibility test.

Wild Type vsNon-Wild Type

e Wildtype (WT) — a category based on an epidemiological cutoff value (ECOFF)
that describes isolates with no mechanisms of acquired resistance or reduced
susceptibility for the antimicrobial (antibacterial or antifungal) agent being
evaluated.

¢ Nonwildtype (NWT) - a category based on an epidemiological cutoff value that
describes isolates with presumed or known mechanisms of acquired resistance
and reduced susceptibility for the antimicrobial (antibacterial or antifungal) agent
being evaluated.

Bacteria can be classified as “wild-type” or “non-wild-type”. The distinction is that
wild-type (WT) describes bacteria isolates with no phenotypically detectable
mechanisms of acquired resistance or reduced susceptibility for the antimicrobial
agent being evaluated. Non-wild-type (NWT) bacteria describes isolates with
presumed or known mechanisms of acquired resistance and reduced
susceptibility for the antimicrobial agent being evaluated. These are defined by
phenotypic characteristics (MIC values) not through genetic testing. The wild-
type cutoff does not necessarily align with the clinical breakpoint (Figure 2);
although sometimes they may agree.
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Figure 2: Example of Wild-Type vs Non-Wild Type Distribution

Bactericidal Vs Bacteriostatic Antibiotics:

Whether an antimicrobial agent is bactericidal or bacteriostatic has no bearing on the
susceptibility testing interpretive category or breakpoint. Some drugs have been
classified as bacteri