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OVERVIEW


Find answers to common questions. This guide uses high quality photographs and well written, brief 


synopses to cover an enormous amount of information about skin diseases. Succinct descriptions of 


skin diseases. Top specialists provide complete and up to date coverage of specific skin disorders, with 


pictures and supporting printouts. 


Organized for quick and easy access, each section is broken down into 5 subsections: (1) At a Glance, (2) 


What does it Look Like?, (3) What else Looks like this?, (4) How do I diagnose it?, (5) How do I manage 


it?, and (6) Comments. 


Editor-in-chief for Clincal Knowledge Insights: Karen Campbell , DVM, MS, DAVCVIM, DACVD, Professor 


and Section Head, Specialty Medicine, University of Illinois at Urbana-Champaign, Illinois, USA


CUTANEOUS ANATOMY & PHYSIOLOGY : 1.1


ALLERGIC DERMATOSES


 ATOPIC DERMATITIS – CANINE : 2.1


 FLEA ALLERGY DERMATITIS (FAD) : 3.1


 FOOD ALLERGY (CARF) – CANINE : 4.1


BACTERIAL SKIN DISEASES


 DEEP BACTERIAL PYODERMA : 5.1


 SUPERFICIAL STAPHYLOCOCCAL  


PYODERMA : 6.1


CONGENITAL & HEREDITARY DERMATOSES


 SEBACEOUS ADENITIS : 7.1


ENDOCRINE & METABOLIC DERMATOSES


 HYPERADRENOCORTICISM – CANINE : 8.1


FUNGAL & YEAST DERMATOSES 


 DERMATOPHYTOSIS : 9.1


 MALASSEZIA DERMATITIS : 10.1


LUPOID ONYCHODYSTROPHY : 11.1


OTITIS EXTERNA : 12.1


PARASITIC DERMATOSES


 DEMODICOSIS – CANINE : 13.1


 DEMODICOSIS – FELINE : 14.1


 SARCOPTIC MANGE (CANINE SCABIES) : 15.1


CLINICAL KNOWLEDGE INSIGHTS


 CONTENTS



https://online.zoetis.com/US/EN/Conditions/Pages/Dermatology/clinical-knowledge.aspx





ExcellenceInDermatology.com g Clinical Knowledge Insights


APQ0413040 © 2013 Zoetis Inc.  All rights reserved.  May 2013. 


1.1


CLINICAL KNOWLEDGE INSIGHTS


 


FUNCTIONS OF THE SKIN


The skin is the largest organ of the body and is vital to an animal’s survival. Skin performs many 


functions, including:


• Enclosing barrier  • Vitamin D production • Immunoregulation


• Physical protection • Storage • Antimicrobial protection


• Flexibility for motion • Secretion • Pigmentation


• Temperature regulation • Excretion • Indicator of health


• Sensory perception 


LAYERS OF THE SKIN


The skin is composed of distinct layers: epidermis, dermis and hypodermis (subcutaneous tissue).


EPIDERMIS


The epidermis consists of multiple layers called strata. It varies in thickness depending on  


its location on the body.


DERMIS


The dermis, or the middle layer of the skin, provides strength and elasticity. It is composed of collagen 


fibers, sweat glands, sebaceous glands, arrector pili muscles, hair follicles, and ground substance. 


Ground substance is composed of glycosaminoglycans and proteoglycans that function in water 


storage, homeostasis and support of other structures. Several types of cells are found in the dermis; 


fibroblasts, immature cells that help form collagen; mast cells, which release histamine, heparin and other 


inflammatory mediators in response to injury or allergic stimulation; histiocytes which can phagocytize 


(engulf) bacteria, and dermal dendrocytes which are antigen-processing cells.


CUTANEOUS ANATOMY & PHYSIOLOGY
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CUTANEOUS ILLUSTRATIONS


Layers of the skinCanine / feline skin cross-section
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& PHYSIOLOGY


HYPODERMIS


The hypodermis (subcutaneous layer) is the deepest layer of the skin. It is primarily composed of 


adipose (fat) tissue, which functions as insulation, padding, and a storage place for reserve energy. The 


hypodermis also contains blood and lymph vessels and nerves.


PROTECTIVE CHARACTERISTICS OF THE SKIN


THE SKIN PROTECTS THE BODY BY 3 MECHANISMS


• The physical structure of the skin, primarily the hair and keratinized surface, serve as an outer barrier. 


These protect against the loss of water, electrolytes and other constituents. The turnover, or shedding, of 


superficial cells and hair assist in regulating the number of microorganisms and debris on the skin surface.


• The secretory products produced by the sebaceous and apocrine glands in the skin, sebum and sweat 


respectively, are the second protective component. These products include antimicrobial peptides, 


immunoglobulins, interferons, lipids, salts and organic acids which have antibacterial and antifungal 


properties. (See Figure 1.1)


• Normal bacterial flora protects the body against invasion by pathogenic bacteria by occupying 


microbial niches and producing substances that inhibit the growth of other microorganisms.


THE EPIDERMIS


The epidermis is composed of 4-5 layers, with the stratum corneum being the outer layer. Keratinocytes 


constitute 85-90% of the epidermal cells and synthesize keratin (an insoluble protein and the chief 
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1.3CUTANEOUS ANATOMY  


& PHYSIOLOGY


constituent of skin, hair, and nails). Keratinocytes are called basal cells, prickle cells, granular cells, 


clear cells and cornified cells during various stages of their development. Other cells found within the 


epidermis include melanocytes (~5%), Langerhans cells (~5%) and Merkel cells (~2%).


FROM INNER TO OUTER, THESE ARE THE 5 LAYERS OF THE EPIDERMIS:


STRATUM BASALE (BASAL LAYER)


A single row of cells resting on the basement membrane, which separates the epidermis from the dermis. 


Two types of cells from the basal layer; keratinocytes and melanocytes. The keratinocytes constantly 


reproduce and are pushed upward, where they are shed as dead cells in the stratum corneum (horny 


layer). Melanocytes are regulated by genes and hormones, and also stimulated by sunshine or irritation, 


to produce melanin, which gives the skin its color.


STRATUM SPINOSUM (PRICKLE CELL LAYER)


This layer contains daughter keratinocytes from the basal layer, and Langerhans cells, which are antigen-


presenting cells that function in immune surveillance. Keratinocytes in the stratum spinosum synthesize 


lipids that will be extruded into intercellular spaces when the cells reach the stratum granulosum.


STRATUM GRANULOSUM (GRANULAR LAYER)


This layer is formed by flattened nucleated keratinocytes which synthesize filaggrin and  


keratin filaments.


STRATUM LUCIDIUM (CLEAR LAYER)


This compact layer, formed by nonnucleated dead keratinocytes, is found only in the footpads of dogs 


and cats and is not shown in the diagram.


STRATUM CORNEUM (HORNY LAYER)


A thin outer layer of completely keratinized tissue embedded in a lipid matrix, the horny layer is 


constantly shedding. It forms a tough, flexible barrier, and with the granular layer helps prevent loss of 


moisture from the body and penetration of foreign substances or microorganisms into the body.


HAIR


Hair functions as a physical barrier to protect from trauma and UV radiation. It is also important in 


thermoregulation and sensory perception. Dogs and cats have compound hair follicles with clusters 


of primary hairs surrounded by groups of smaller secondary hairs. Hair follicles have cycles of activity 


consisting of anagen (growth), catagen (regression), telogen (resting) and exogen (shedding). Hair cycle 


activity is regulated by genetic factors, hormones, neurotropins, photoperiod, temperature, nutrition, 


cytokines and intrinsic factors.


EPIDERMAL LIPIDS


Epidermal lipids have important roles in the function of the skin. Lipids are involved in barrier function, 


the cohesion and desquamation of corneocytes, and in the regulation of epidermal proliferation and 
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& PHYSIOLOGY


differentiation. Skin surface lipids of dogs are composed of cholesterol, cholesterol esters, diester waxes, 


free fatty acids and ceramides. The ceramides are particularly important in barrier function.


SKIN SENSATION


The skin is a major sensory organ. Thermoreceptors include cold and warm units.Mechanoreceptors 


are stimulated by touch, pressure, vibration or hair movement. Nociceptors respond to irritants and 


are also involved with hyperalgesia and pruritus. Pruritus, or itching, is an unpleasant sensation that 


provokes the desire to scratch. It is the most common symptom in veterinary dermatology. Pruritogenic 


mediators include acetylcholine, calcitonin gene-related peptide, corticotropin-releasing hormone, 


endocannabinoids, endothelins, endovanilloids, histamine, interleukin (IL)-2, IL-31, kallikreins, proteases, 


kinins, leukotrienes, neurokin A, nerve growth factor, thromboxane A2, tryptase, vasoactive intestinal 


peptide and others. Central factors such as anxiety or boredom, and competing cutaneous sensations 


including pain, touch, heat or cold can magnify or reduce the sensation of pruritus.
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2.1


ALLERGIC DERMATOSES


CLINICAL KNOWLEDGE INSIGHTS


  


AT A GLANCE


• A genetically predisposed inflammatory and pruritic allergic skin disease with characteristic clinical 


features commonly associated with IgE antibodies directed against environmental allergens.


• Mode of inheritance is unknown and likely polygenetic; environmental factors may be important in the 


development of the disease.


• Defects in the skin barrier may play an important role in allergen exposure. Some dogs with AD have 


decreased expression of filaggrin in their keratinocytes. Others have decreased quantities of ceramides 


and structural defects in the intercellular lipid lamellae of their stratum corneum.


• Allergens are absorbed through the skin and captured by cutaneous Langerhans cells which present 


them to T-helper 2 lymphocytes in the dermis. This results in release of inflammatory mediators 


including cytokines that increase allergen-specific IgE as well as cytokines that cause direct neuronal 


stimulation and itch.   


ATOPIC DERMATITIS – CANINE


CONTENTS


AT A GLANCE : 2.1


WHAT DOES IT LOOK LIKE? : 2.2


PATHOLOGIC IMAGE LIBRARY : 2.2


WHAT ELSE LOOKS LIKE THIS? : 2.3


HOW DO I DIAGNOSE IT? : 2.3


HOW DO I TREAT IT? : 2.3


COMMENTS : 2.5


REFERENCES : 2.5
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Classic signs of AD


Perioral and periocular dermatitis


Inner pinnae, erythema Caudal carpus


: ATOPIC DERMATITISPATHOLOGIC IMAGE LIBRARY
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2.2ATOPIC DERMATITIS - CANINE


WHAT DOES IT LOOK LIKE?


• Can occur in any breed of dog but is more commonly diagnosed in the terrier breeds (West Highland 


White, Cairn, fox terrier, etc), golden retriever, Dalmatian, bulldogs and setters


• Mean age of onset is 1-3 years but may begin as early as 6 months of age


• May be seasonal or year round


• Estimate that 3-15% of dogs have AD 1,2


• The major clinic feature is pruritic behavior – scratching, rubbing, licking, chewing


• The pruritus usually responds to treatment with glucocorticoids


• Primary lesions are rare and most of the clinical signs are secondary to self trauma


• Most commonly affected areas are the periocular, perioral, caudal carpus and tarsus,  


inner pinnae and axillae


• Secondary skin infections with Staphylococcus and Malassezia are common
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WHAT ELSE LOOKS LIKE THIS?


• Other allergic and pruritic dermatoses


g Food allergy (cutaneous adverse reactions to food)


g Flea bite hypersensitivity


g Sarcoptic mange


g Pruritic pyoderma


g Malassezia infections


• Demodicosis


HOW DO I DIAGNOSE IT?


• The diagnosis of AD is made by exclusion of other causes of pruritic dermatitis


• Intradermal testing or measurement of serum allergen-specific IgE is used to  select allergens used for 


hyposensitization (see below), not to make the diagnosis


 INTRADERMAL TESTING VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


HOW DO I TREAT IT?


ENVIRONMENTAL CONTROL (ALLERGEN AVOIDANCE)


• Use HEPA vacuums and replace filters frequently


• Clean air ducts, use HEPA filters


• Keep animals indoors when mowing grass


• Use micro-pore covers on mattresses and pillows and wash bedding frequently


• Use air conditioners and dehumidifiers indoors


• Benzyl benzoate can be used to kill housedust mites


CORTICOSTEROIDS


• Usually provide rapid relief from itching and control of inflammation


• Prednisone or prednisolone – 0.25-0.5 mg/kg PO SID for 3-7 days to start and then tapered to the 


lowest effective dose given every other day


• Methylprednisolone given orally has a lower incidence of causing polyuria and polydipsia


• Avoid repeated injections of long acting or repository corticosteroids 


• Safe annual dose of prednisone: Body Weight (kg) X 30 = mg prednisone / year
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ANTIHISTAMINES


• None are approved for use in veterinary medicine, however are usually well-tolerated


• Evidence-based medicine fails to show that they provide benefit in the treatment of AD, however 


individual animals may show response


• May be synergistic with other medications (e.g., Temaril-P® contains trimeprazine with prednisolone)


CYCLOSPORINE


• 5mg/kg PO SID x 30 then decrease frequency 


g Response may take 4-8 weeks


g Most common side effects are vomiting, diarrhea and loose stools (~30%) 3


• Give with food to minimize GI side effects


• Can premedicate with metoclopramide HCl or maropitant citrate


g Gingival hyperplasia may occur, reduce dose or use azithromycin oral paste


g Control skin infections before starting cyclosporine


g Administration with a cytochrome P-450 inhibitor will decrease dose required (e.g., ketoconazole 


2.5-5 mg/kg PO daily + cyclosporine 2.5 PO mg/kg daily) 4


FATTY ACIDS


• Oral and topical supplementation with ω-3 FAs may help in moderating inflammation and improving 


the skin barrier


TOPICAL THERAPY


• Frequent bathing to remove allergens and control colonization by Staphylococcus and Malassezia 


• Improve barrier function through topical application of fatty acids, ceramides and phytosphingosines


IMMUNOTHERAPY (HYPOSENSITIZATION)


• Allergens selected based on the results of intradermal testing or allergen-specific IgE serology


• About 2/3 dogs show some response to therapy 5


• May take up to a year of therapy before improvement is seen


FURTHER READING


 PUBLICATIONS:  ExcellenceInDermatology.com g Education Library g Publications
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2.5ATOPIC DERMATITIS - CANINE


COMMENTS


• Best practices for control of AD are early diagnosis and establishment of a management program


• Controlling flare factors such as skin infections and fleas is essential


• Client education about the pathogenesis and ongoing nature of AD is key to successful management.


• Consider referral to a local dermatologist 


REFERENCES


1.  Reedy LM, Miller WH, Willemse T (eds), 1997, allergic Skin Diseases of the Dog and Cat, 2nd Edition, 


WB Saunders, London, UK pp. 33-44


2.  Lund EM, Armstrong PJ, Kirk CA, Kolar LM, Klausner JS. 1999. Health status and population 


characteristics of dogs and cats examined at private veterinary practices in the United States, J Am 


Vet Med Assoc 214:1336-1341


3.  Steffan J, Alexander D, Brovedani F, Fisch RD. 2003. Comparison of cyclosporine A with 


methylprednisolone for treatment of canine atopic dermatitis: a parallel, blinded, randomized 


controlled trial. Vet Dermatol 14:11-22


4.  Dahlinger J, Gregory C, Bea J. 1998. Effect of Ketoconazole on Cyclosporine Dose in Healthy Dogs. 


Vet Surg 27:64-68


5.  Griffin CE, Hillier A. 2001. The ACVD task force on canine atopic dermatitis (XXIV): allergen-specific 


immunotherapy. Vet Immunol Immunopath 363-383
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3.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• The most common pruritic skin disease of dogs and cats


• Flea saliva contains amino acids, aromatic compounds, fluorescent materials, polypeptides,  


and phosphorus


• When fleas feed, proteins in flea saliva are released into the skin of the pet


• Numerous immunologic responses, including immediate and delayed hypersensitivity to the flea  


saliva, are responsible for the clinical signs; therefore just having fleas present does not mean 


hypersensitivity exists


• Dogs with atopic dermatitis seem to be predisposed to FAD; otherwise no breed, sex, or age 


predilection exists


ALLERGIC DERMATOSES


FLEA ALLERGY DERMATITIS (FAD)


CONTENTS
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Fox terrier with matted hair and signs of chronic FAD on 
the cauo-dorsal trunk.


Eosinophlic 
plaques on the 
ventral abdomen 
of a flea allergic 
cat secondary to 
excessive licking 
from flea allergy


Chronic FAD. Note the alopecia 
and signs of chronic dermatitis are 
concentrated on the caudal half of 
the dog


Dorsal lumbosacral region of a dog with acute FAD and 
resultant moist dermatitis.v


Feline miliary dermatitis in a flea allergic cat. Crusted 
papules are present on the dorsum.


: FLEA ALLERGY DERMATITISPATHOLOGIC IMAGE LIBRARY


WHAT DOES IT LOOK LIKE?


• Tail-head pruritus extending to the lumbo-sacral area, ventral abdomen, caudal and medial thighs with 


erythema, evidence of self-trauma, hyperpigmentation, lichenification 


• Papules and crusts may be evident


• Common manifestations in cats include miliary dermatitis, indolent ulcers, eosinophilic plaques, linear 


granulomas and symmetrical alopecia


• Disease can be seasonal or non-seasonal, depending on the pet’s geographic location and housing


• Secondary superficial and sometimes deep pyoderma can result from self-trauma
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Flea feces dissolve in water producing a red-tinge from 
the dissolved blood; this distinguishes “flea dirt” from 
environmental dirt 


Positive intradermal test to flea allergen, lower row – 
compare to negative and positive control reactions on 
the top row.
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WHAT ELSE LOOKS LIKE THIS?


• Food allergy


• Atopic dermatitis


• Cheyletiella infestation


• Bacterial folliculitis and pyoderma


• Malassezia dermatitis


• Sarcoptic mange


• Pediculosis (lice)


• Endocrinopathies (hyperadrenocorticism, hypothyroidism)


HOW DO I DIAGNOSE IT?


• Demonstration of fleas (sometimes difficult in pets that ingest the fleas) and  


flea dirt (feces/digested blood).


• Resolution of clinical signs with successful flea control program.


• Intradermal test with flea extract can show immediate (within 20 minutes) or delayed (48 hrs) reaction 


of a wheal – positive reactions can occur in clinically normal dogs, however false positives are possible, 


and delayed reactions may be subtle and hard to recognize (biopsy may be required).


 INTRADERMAL TESTING VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 INTRADERMAL TESTING SECTION:  ExcellenceInDermatology.com g Diagnostic Techniques
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HOW DO I MANAGE IT?


• Controlling pruritus with a short course of oral glucocorticoids


• Treating secondary infections


• Flea control – the most important consideration is to treat all pets in the home (indoor and outdoor 


animals) AND the environment, both indoors and out.


FLEA PRODUCT COMPARISON


CHEMICAL MECHANISM OF ACTION TYPE AVAILABLE USE


Deltamethrin


Synthetic pyrethroid: causes 


paralysis of an flea by keeping 


the sodium channels open in 


the neuronal membranes


Adulticide Collar
Pet (Not 


for cats)


Dinotefuran
Inhibits nicotinic acetylcholine 


(ACh) receptors
Adulticide Topical Pet


Fipronil GABA –chloride blocking Adulticide Topical Pet


Flumethrein 


A pyrethroid that is combined 


with imidacloprid in a slow-


release polymer


Adulticide Collar Pet


Imidicloprid
Nicotinic Ach-receptor 


antagonis t
Adulticide


Topical, 


Collar
Pet


Indoxacarb


An oxadine pesticide, activity 


occurs via blockage of the 


sodium channels in the insect 


nervous system, it uses 


enzymes inside the flea to 


become activated


Adulticide Topical Pet


Lufenuron Inhibits chitin synthesis
Growth 


regulator


Oral, 


Injectable
Pet


(S)–Methoprene Juvenile hormone analog
Growth 


regulator


Topical, 


Collar
Pet


Nitenpyram
Nicotinic Ach receptor 


antagonist
Adulticide Oral Pet


TABLE CONTINUED ON NEXT PAGE
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ENVIRONMENTAL CONTROL


• Adulticide/IGR/IDIs – sprays most effective


• Vacuuming, including the vehicle if the pet is transported


• Washing pet’s bedding


• Removing organic debris (old leaves) and limiting pet access to areas that promote flea growth 


(temperature 23°C/73°F and relative humidity of 78%)


• Steinerema carpocapsae – nematodes that kill flea larvae in grass and soil


COMMENTS


• Many dogs and cats that are flea allergic have very few fleas on them—dogs and cats ingest fleas and 


also remove them by incessant scratching


• The most common flea infesting dogs and cats is Ctenocephalides felis felis


• Fleas are highly prolific—females begin egg production 24 hours after consuming a blood meal and 


may produce 20-50 eggs per day for over 100 days; a single mated pair can produce over 20,000 


adult fleas and 160,000 pre-adult forms in two months


• Flea infested dogs and cats often acquire tapeworms (Diplydium caninum) through ingestion of fleas


• Fleas are also vectors of Rickettsia felis, Rickettsia typhi, Bartonella hensalae, Bartonella clarridgeiae 


and other organisms


CONTINUED:  FLEA PRODUCT COMPARISON


CHEMICAL MECHANISM OF ACTION TYPE AVAILABLE USE


Permethrin
Pyrethroid – sodium channel 


modulator
Adulticide


Topical Pet (Not 


for cats), 


Environment


Pyriproxyfen Juvenile hormone analog
Growth 


regulator
Topical Environment


Selamectin
Avermectin derivative – 


chloride channel activator


Adulticide, 


Growth 


regulator


Topical, 


Systemic
Pet


Sodium 


Polyborate


Desiccant and toxic when 


ingested by flea larvae


Growth 


regulator
Environment


Spinosad Nicotinic Ach receptor agonist Adulticide Oral Pet


Tyriproxifin Juvenile hormone analog
Growth 


receptor
Topical Pet
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3.6FLEA ALLERGY DERMATITIS


• Female fleas consume blood at a rate of 10-15 times their body weight each day


• Warn clients that permethrin-containing products may kill cats and fipronil is toxic to rabbits
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4.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• Known as Food Allergy, Cutaneous Adverse Reaction to Food (CARF) in dogs


• Non-seasonal pruritic allergic skin disease associated with ingestion of offending allergen in pet’s diet 


(the most frequently fed ingredients)


• Usually non-life threatening, unlike in humans who may die if consume a food allergen


• Exact pathogenesis in the dog is not completely understood; may include a variety of immunological 


reactions (Type I, Type III, and/or Type IV)


• An abnormal immunologic reaction, most often to food glycoprotein - usually heat stable, water 


soluble 10-70 kDal in size


• Often diagnosed in conjunction with atopic dermatitis (AD) in the dog (not exclusive of AD)


• The third most common allergic disease in the dog (10-15%) after flea allergy dermatitis and  


atopic dermatitis


ALLERGIC DERMATOSES
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Hair loss secondary to food allergy  
(Courtesy: Dr. WH Miller)


CARF that mimics severe flea 
allergy dermatitis with secondary 
Malassezia and staphylococcal 
colonization


Bulldog with generalized erythema 
and dermatitis due to a CARF


Excoriations on the ear and face of a food allergic dog 
with moist secondary pyoderma


Hair loss secondary to food allergy
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4.2FOOD ALLERGY (CARF) - CANINE


WHAT DOES IT LOOK LIKE?


• No age or sex predilection, but many cases begin at less than 1 year of age, and more common than 


AD in dogs younger than 6 months


• Any breed can be affected but reported predisposed breeds include: American cocker spaniel, 


English springer spaniel, Labrador retriever, collie, miniature schnauzer, Chinese shar pei, poodle, West 


Highland white terrier, boxer, dachshund, Dalmatian, Lhasa apso, German shepherd dog, Rhodesian 


ridgeback, pug, and golden retriever


• Distribution of clinical signs are similar to AD – face, ears, axillae, inguinal area, abdomen; pattern with 


pruritus of mainly ears and perineal area (“ears and rears”) is often attributed to CARF (24%)


• Concurrent gastrointestinal signs – 10-30%; flatulence and increased frequency of defecation occur 


more commonly than vomiting or diarrhea


• Recurrent secondary staphylococcal (pruritic or non-pruritic) dermatitis and yeast (Malassezia) 


infections can occur


• Rarely, vasculitis, urticaria and erythema multiforme
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4.3FOOD ALLERGY (CARF) - CANINE


WHAT ELSE LOOKS LIKE THIS?


• Atopic dermatitis (non-seasonal)


• Sarcoptic mange


• Staphylococcal / Malassezia infections


• Cheyletiellosis


• Dermatophytosis


• Flea allergy dermatitis


HOW DO I DIAGNOSE IT?


• The only accurate method of diagnosis is a food trial that lasts up to 12 weeks during which time the 


pet’s clinical signs resolve (followed by recurrence of signs upon provocation—see below)


• This diet can be home-cooked or carefully selected prescription prepared food


• There is insufficient evidence that blood or skin testing for food allergies is diagnostic


• Ingredients must be novel proteins for the pet or hydrolyzed proteins (proteins broken down to 


peptides smaller than 10kDa)


• All treats, chewable medications (including parasite preventatives and NSAIDs) must be replaced with 


non-flavored versions or topical therapy where appropriate


• If pruritus resolves with the trial, a food challenge (provocation for up to two weeks) should be done 


to confirm the offending protein. This can be done with the initial diet, with ingredients from that diet, 


or specific treats. Once the offending protein is identified, avoiding its ingestion is the goal of long-


term management.


HOW DO I MANAGE IT?


• Once it is determined that the dermatitis is due to a reaction to something the pet has been fed, 


avoiding its ingestion is the goal of long-term management.


• Pruritus associated with CARFs generally has partial to no response to treatment with corticosteroids 


and/or cyclosporine (some animals show a partial response and then relapse when dose is tapered)


COMMENTS


• Cross-reactions may occur among foods within a food group (e.g., beef and venison) and also 


between food allergens and other allergens (e.g., milk and beef; crustaceans and cockroaches; birch 



https://online.zoetis.com/US/EN/Conditions/Pages/Dermatology/clinical-knowledge.aspx





ExcellenceInDermatology.com g Clinical Knowledge Insights g 


APQ0413040 © 2013 Zoetis Inc.  All rights reserved.  May 2013. 


4.4FOOD ALLERGY (CARF) - CANINE


pollen may cross-react with a variety of fruits and vegetables) Beef has been reported as the most 


common reactant in dogs, followed by soy, chicken, milk, corn, wheat and eggs


• Hydrolyzed diets may work best for dogs with immediate (Type I) hypersensitivity reactions and may 


not work for dogs with delayed CARF


• More than one elimination diet trial may be required to diagnose a CARF


• If a home-cooked diet is used long-term consultation with a nutritionist is necessary to ensure the diet 


is nutritionally adequate for the patient
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pp 196-201.
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5.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• A deep bacterial infection of the epidermis and hair follicle leading to rupture of the follicle and 


development of furunculosis and cellulitis. Occurs secondary to allergic, parasitic (especially 


demodicosis), endocrine, autoimmune, actinic, neoplastic, pressure point, post-grooming or  


self-traumatic disorders


• Staphylococcus pseudintermedius is the most common causative organism; S. schleiferi ,S. aureus, 


Pseudomonas sp. and other gram negative bacteria may also occur


• Staphylococcal antibiotic resistance can occur especially in patients with chronic infections and after 


multiple antibiotic courses


• Common in dogs; rare in cats


 


DEEP BACTERIAL PYODERMA
BACTERIAL SKIN DISEASES
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Post-grooming furunculosisDeep pyoderma secondary to demodicosis - crusted 
papules, erosions and draining tracts


German shepherd dog deep pyoderma, close upGerman shepherd dog deep pyoderma
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5.2DEEP BACTERIAL PYODERMA


WHAT DOES IT LOOK LIKE?


• Can occur in any breed of dog; most frequent cause is generalized demodicosis


• Clinical signs include pustules, papules, crusts, erosions, ulcers, draining tracts with serosanguinous, 


hemorrhagic and/or purulent discharge; hemorrhagic bullae, reddish-purple tissue discoloration, and cellulitis


• Lesions may be focal, multi-focal, or generalized and are described by location and lesion: 


pododermatitis, elbow callus pyoderma, nasal pyoderma, chin acne, acute pyotraumatic dermatitis 


(hot spots in long haired breeds), acral lick furunculosis and post-grooming furunculosis


• Larger heavier breeds are more prone to pressure point deep pyoderma. Some German shepherd dogs 


have a genetically based generalized folliculitis/ furunculosis


• Post-grooming furunculosis is a subclass of deep pyoderma caused by a combination of microtrauma 


to the dorsal skin and Pseudomonas sp. contamination of shampoo


• The full extent of skin lesions may be difficult to appreciate until the hair is clipped


• Lesions are often painful but may be pruritic; lymphandenopathy is common


• Patients may be febrile, depressed, and anorexic if septicemia present
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Elbow callus deep pyoderma with draining tractsPododermatitis secondary to licking  
from atopic dermatitis


German shepherd dog deep pyoderma, close upGerman shepherd dog deep pyoderma
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5.3DEEP BACTERIAL PYODERMA


WHAT ELSE LOOKS LIKE THIS?


• Other infectious, autoimmune, actinic and neoplastic dermatoses


g Demodicosis


g Deep fungal infection


g Actinomycosis


g Nocardiosis


g Mycobacteriosis


g Autoimmune and immune-mediated dermatoses


g Actinic dermatitis


g Cutaneous neoplasia
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5.4DEEP BACTERIAL PYODERMA


HOW DO I DIAGNOSE IT?


• Skin scrapings to rule-out parasites such as Demodex


• Fungal culture to rule-out deep fungal infection


• Skin cytology by performing an impression smear of pustules, papules, crusts or draining tract fluid: 


pyogranulomatous to suppurative inflammation with bacterial cocci and/or rods


• Bacterial culture / susceptibility testing using fresh purulent discharge or a macerated tissue biopsy


• Skin biopsy for dermatohistopathology shows deep pyogranulomatous to suppurative inflammation 


with folliculitis, furunculosis, panniculitis and cellulitis; bacteria may or may not be seen 


 DIAGNOSTIC TECHNIQUES VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 DIAGNOSTIC TECHNIQUES SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I TREAT IT?


SYSTEMIC ANTIBIOTICS (SEE TABLE 1)


• Systemic antibiotics should be selected based on culture and susceptibility testing as resistant 


infections are common


• Consider fluoroquinolones and clindamycin as they are carried to the source of infection by white 


blood cells and are not inactivated by purulent debris


• Antibiotic therapy may be needed for up to 8 weeks or longer in refractory cases


• Systemic antibiotics should be combined with frequent antibacterial topical therapy


TOPICAL THERAPY


• Chlorhexidine baths or whirlpool soaks daily to every other day initially, then at least twice weekly 


once infection significantly improved. Benzoyl peroxide shampoos are an alternative to chlorhexidine


 How to give a medicated bath (.pdf)


•  Chlorhexidine sprays and wipes 1-3 times daily on affected areas in between baths may be useful


•  0.5% sodium hypochlorite spray or soaks may also be beneficial in resistant cases


• Protective padding/ booties helpful for pressure point, acral lick furunculosis and pododermatitis 


forms of deep pyoderma (www.dogleggs.com) 
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5.5DEEP BACTERIAL PYODERMA


TABLE 1.  ANTIBIOTICS USEFUL FOR TREATMENT OF SUPERFICIAL STAPH. PYODERMA


DRUG DOSAGE (MG/KG) DOSE INTERVAL


amoxicillin trihydrate /


clavulanate potassium
13.75 q 12 hours


cephalexin 22 q 8-12 hours


cefadroxil 22 q 12 hours


cefovecin sodium 8 subcutaneous, q 14 d  


cefpodoxime 5-10 q 24 hours


chloramphenicol 40 - 50 q 8 hours


clindamycin 
5.5 - 33 q 12 hours


11 q24 hours


doxycycline  
5 q 12 hours


10 q 24 hours


enrofloxacin  5 - 20 q 24 hours


erythromycin 10 q 8 hours


lincomycin  
22 q 12 hours


15.4 q 8 hours


marbofloxacin 2.75 – 5.5 q 24 hours


orbifloxacin  2.5 - 7.5 q 24 hours


oxacillin  22 q 8 hours


sulfadimethoxine / 


ormetoprim 


55 (day 1) 


27.5 (subsequent days)
q 24 hours


trimethoprim / 


sulfadiazine 
15 q 12 hours
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5.6DEEP BACTERIAL PYODERMA


COMMENTS


• Identify and manage the underlying cause by performing a thorough diagnostic work-up


• Perform bacterial culture and susceptibility in all patients prior to choosing an antibiotic


• Skin biopsy for dermatohistopathology is helpful in confirming the diagnosis and ruling out fungal, 


autoimmune, actinic and neoplastic differentials


• Use antibiotics that penetrate well into granulomatous tissue and treat for long enough


• Incorporate aggressive topical therapy into both initial and long-term treatment plans


• Control flare factors during treatment such as underlying atopic dermatitis, food allergy  


and flea allergy


• Consider referral to a local dermatologist for severe, resistant or recurrent cases


FURTHER READING & WEBINARS


 Infection control information and client hand-outs on methicillin-resistant Staphylococcus infections 


(www.wormsandgermsblog.com)


 Information on methicillin-resistant Staphylococcus infections (mrsainanimals.com/BSAVA.html)


 Infection control for veterinary hospitals (.pdf)


• Hillier A et al. Pyoderma caused by Pseudomonas aeroginosa infection in dogs: 20 cases. Vet 


Dermatology 17(2006):432-439.


• Weese JS et al. Methicillin-resistant Staphylococcus aureus and Staphylococcus pseudintermedius in 


veterinary medicine. Vet Microbiology 140 (2010):418-429.
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6.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• A superficial bacterial infection of the epidermis and hair follicle, usually secondary to allergic, 


parasitic, endocrine, autoimmune, conformational or keratinization disorders


• Staphylococcus pseudintermedius is the most common causative organism. S. schleiferi and S. aureus 


are less common


• Staphylococcal methicillin resistance can occur, especially in patients with recurrent infections and 


after multiple courses of antibiotics


• Common in dogs; rare in cats 
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6.2SUPERFICIAL STAPH. PYODERMA


WHAT DOES IT LOOK LIKE?


• Can occur in any breed of dog but is more commonly diagnosed in breeds prone to atopic dermatitis


• Clinical signs include erythema, pustules, papules, crusts, scaling, epidermal collarettes, and alopecia; 


cats most commonly present with multiple crusted papules (“miliary dermatitis”) or erosive plaques


• Short-coated breeds often have “moth-eaten” patchy alopecia on the trunk with subtle circular to 


semi-circular scales and collarettes


• Most commonly affected areas in dogs are axillae, groin, ventral neck, ventral abdomen, interdigital 


spaces; in cats are the face, neck and ventrum


• The full extent of skin lesions may be difficult to appreciate until the hair is clipped


• Pruritus ranges from absent to severe


Short-coat dog superficial pyoderma close upShort-coat dog superficial pyoderma


Multiple epidermal 
collarettes


Cytology of a pustule: 
Neutrophils, intracellular 
coccoid bacteria  
(courtesy: Tim Nuttall)


Multiple epidermal collarettes, papules
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6.3SUPERFICIAL STAPH. PYODERMA


WHAT ELSE LOOKS LIKE THIS?


Other infectious and immune-mediated / autoimmune dermatoses


 g Demodicosis


g Sarcoptic mange


g Dermatophytosis


g Pemphigus foliaceus


g Drug eruption


g Sebaceous adenitis


HOW DO I DIAGNOSE IT?


• Skin scrapings to rule-out Demodex, fungal culture to rule-out dermatophytosis


• Skin cytology: impression smears on pustules, papules, crusts or collarettes 


• For true infection should see intracellular bacterial cocci and neutrophils; overcolonization shows 


increased numbers of cocci with few to no neutrophils


• Bacterial culture/susceptibility testing in cases with a history of past antibiotic use, in non-responsive 


cases, therapy dogs with pyoderma or to rule-out methicillin resistance


• Skin biopsy for dermatohistopathology to rule-out other diseases; findings in cases of superficial 


pyoderma may include subcorneal pustules, folliculitis, and perfolliculitis; bacteria may be seen in 


crusts or follicular keratin 


 DIAGNOSTIC TECHNIQUES VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 DIAGNOSTIC TECHNIQUES SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I MANAGE IT?


SYSTEMIC ANTIBIOTICS (SEE TABLE 1)


• Choose empirically based on predicted efficacy, safety and likelihood of pet owner compliance


• Systemic antibiotics should be selected based on results of culture and susceptibility testing in 


patients with infections that do not resolve with empirical therapy, in chronic or recurrent infections, or 


with a history of past antibiotic use


• Antibiotics should be given for at least 14 days or until clinical signs of pyoderma have completely 


resolved, but not longer than necessary to decrease selection of resistant bacteria


• Combine with frequent antibacterial topical therapy
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6.4SUPERFICIAL STAPH. PYODERMA


 TOPICAL THERAPY


• Frequent bathing 2-3 times weekly initially, then weekly to prevent recurrence.


• Use antibacterial shampoos, especially chlorhexidine or benzoyl peroxide- based products: 10 minutes 


of contact time before rinsing


 How to give a medicated bath (.pdf)


• Consider chlorhexidine sprays and wipes 1-3 times daily on affected areas in between baths; nisin 


wipes are an alternative for animals that react to chlorhexidine


TABLE 1.  ANTIBIOTICS USEFUL FOR TREATMENT OF SUPERFICIAL STAPH. PYODERMA


DRUG DOSAGE  (MG/KG) DOSE INTERVAL


amoxicillin trihydrate /


clavulanate potassium
13.75 q 12 hours


cephalexin 22 q 8-12 hours


cefadroxil 22 q 12 hours


cefovecin sodium 8 subcutaneous, q 14 d up to 2 injections


cefpodoxime 5-10 q 24 hours


chloramphenicol 40 - 50 q 8 hours


clindamycin 
5.5 - 33 q 12 hours


11 q24 hours


doxycycline  
5 q 12 hours


10 q 24 hours


enrofloxacin  5 - 20 q 24 hours


erythromycin 10 q 8 hours


lincomycin  
22 q 12 hours


15.4 q 8 hours


marbofloxacin 2.75 – 5.5 q 24 hours


orbifloxacin  2.5 - 7.5 q 24 hours


oxacillin  22 q 8 hours


sulfadimethoxine/ormetoprim
55 (day 1) 


27.5 (subsequent days)
q 24 hours


trimethoprim/sulfadiazine 15 q 12 hours
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6.5SUPERFICIAL STAPH. PYODERMA


• 0.5% sodium hypochlorite spray or soaks may also be helpful, especially in resistant cases


• Topical fatty acid or oligosaccharide-containing sprays and spot-on’s may help restore the skin barrier 


and reduce bacterial colonization


• Localized lesions may be treated with topical antibacterial creams or ointments (e.g., mupirocin, silver 


sulfadiazine, or sodium fusidate)


IMMUNOMODULATION


• Staphage lysate® (Delmont Labs) can be used as an adjunct treatment to stimulate the dog’s immune 


system against the Staphylococcus bacterium and may result in fewer episodes of recurrence


COMMENTS


• Identify and develop plan to manage the underlying cause; control flare factors such as underlying 


atopic dermatitis, food allergy and flea allergy


• Incorporate aggressive topical therapy into initial and long-term treatment plans


• Perform a bacterial culture and susceptibility testing in patients that do not respond to empirical 


therapy or with a history of previous antibiotic use


• Give client education on the importance of compliance and the need for a diagnostic work up in 


recurrent or non-responsive cases


• Focus on treatment plans that are feasible for the pet owner


• Consider referral to a local dermatologist for resistant or recurrent cases


FURTHER READING & WEBINARS


 Infection control information and client hand-outs on methicillin-resistant Staphylococcus infections 


(www.wormsandgermsblog.com)


 Information on methicillin-resistant Staphylococcus infections (mrsainanimals.com/BSAVA.html)


 Infection control for veterinary hospitals (.pdf)


• Weese JS et al. Methicillin-resistant Staphylococcus aureus and Staphylococcus pseudintermedius in 


veterinary medicine. Vet Microbiology 140 (2010):418-429.


• Weese JS, et al. Factors associated with methicillin-resistant versus methicillin-susceptible 


Staphylococcus pseudintermedius infection in dogs. JAVMA 240(12)2012:1450-1455.


• VanDuijkeren E, et al. Review on methicillin-resistant Staphylococcus pseudintermedius. J Antimicrob 


Chemother 66(2011):2705-2714.
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7.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• An inflammatory disease that causes the destruction of sebaceous glands


• Leads to scaling and progressive loss of hair


• Uncommon in dogs; also very rare reports in cats and rabbits


• Highest incidence is in young to middle aged animals


• Breed predilections include the Standard Poodle, Hungarian vizsla, Akita, German shepherd dog, 


Samoyed, Belgian sheepdog and Havanese


• Primarily a cosmetic disease


SEBACEOUS ADENITIS
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Black Standard Poodle with sebaceous adenitis and 
patchy alopecia on the dorsum


Closer view of the head of Vizsla with sebaceous adenitis 
showing “serpentine” pattern of hair loss.


Closer view of back of 
black Standard Poodle 
with sebaceous adenitis


Follicular casts 
surrounding hairs  
plucked from the black 
Standard Poodle


Multifocal alopecia in a Vizsla with sebaceous adenitis
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7.2SEBACEOUS ADENITIS


WHAT DOES IT LOOK LIKE?


• Often affects dorsal back and neck in addition to head, face, ears and tail


• Lesions vary from localized to generalized over the body


SHORT-COATED DOGS


• Lesions often begin as annular areas of scaling and alopecia that enlarge and may coalesce


• Scales are often fine and non-adherent


• Patchy alopecia is common- moth-eaten appearance


• May present with nodular lesions and plaques


LONG-COATED DOGS


• Hair may become lighter or darker or may change from curly to wavy or straight (poodles)


• Dull, brittle haircoat
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7.3SEBACEOUS ADENITIS


• Diffuse alopecia is common


• Undercoat is often lost while primary hairs are sparred


• Scales often adhere to the hairs forming follicular casts


OTHER CLINICAL SIGNS MAY INCLUDE:


• Hyperpigmentation


• Lichenification


• Secondary superficial or deep pyoderma and associated pruritus


• Otitis externa


• Greasy skin and haircoat +/- malodor


WHAT ELSE LOOKS LIKE THIS?


• Superficial pyoderma


• Demodicosis


• Dermatophytosis


• Follicular dysplasias


• Endocrinopathies- hypothyroidism, hypercortisolism


• Primary seborrhea


• Vitamin A-responsive dermatosis


• Ichthyosis


HOW DO I DIAGNOSE IT?


• History and clinical signs


• Skin scrapings to rule out demodicosis


• Fungal culture to rule out dermatophytosis


• Skin cytology/bacterial culture and susceptibility if indicated


BIOPSY FOR DERMATOHISTOPATHOLOGY


EARLY LESIONS


g Discrete granulomas in areas of sebaceous glands


g No involvement of other adnexa


CHRONIC LESIONS


g Fibrosis replaces absent sebaceous glands


g Hyperkeratosis and follicular plugging may be seen
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7.4SEBACEOUS ADENITIS


 DIAGNOSTIC TECHNIQUES VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 DIAGNOSTIC TECHNIQUES SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I MANAGE IT?


MILD CASES


• Oral omega-3 and/or omega-6 supplementation daily


• Topical therapy- keratolytic shampoos and emollient rinses/humectants every 2-4 days


SEVERE CASES


• High doses of oral fatty acid supplementation daily


• Propylene glycol in water (50-70%) spray or water based moisturizing spray daily


• Baby or mineral oil soaks (2-3 hours) followed by bathing to remove excess oil repeated weekly until 


condition has improved, then every 2-4 weeks for maintenance


ADDITIONAL MEDICATIONS


VITAMIN A


g 1000 IU/kg by mouth every 24 hours


g Tetracycline / Niacinamide


g Dogs weighing less than 10kg- 250mg of each by mouth every 8 hours


g Dogs weighing more than 10kg- 500mg of each by mouth every 8 hours


PREDNISONE


g 2 mg/kg by mouth every 24 hours until lesions are controlled, then tapered slowly to reach the 


lowest every other dose that controls clinical signs


ISOTRETINOIN OR ACETRETIN


g 1 mg/kg by mouth every 12-24 hours until lesions are improved, then tapered to every 24-48 hours 


or 0.5mg/kg every 24 hours


g Liver enzyme values should be monitored every 2 weeks during induction


g Requires extensive owner consent to be prescribed


CYCLOSPORINE (ATOPICA)


g 5 mg/kg by mouth every 24 hours


g This is the only treatment which has may lead to an increase in sebaceous glands in addition to 


clinical improvement


• Treatment with appropriate antibiotics or antifungals if secondary bacterial or  


yeast infection is present


• Early diagnosis and treatment often leads to a better long term prognosis
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7.5SEBACEOUS ADENITIS


COMMENTS


• Sebaceous adenitis is inherited as an autosomal recessive condition in Standard Poodles and Akitas, 


therefore, affected dogs should not be bred


• Sebaceous adenitis is a condition where sebaceous glands become inflamed and  


are eventually destroyed


• Definitive diagnosis is made via skin biopsy and dermatohistopathology


• Shorter-coated dogs may have milder clinical signs, leading to a better prognosis than  


longer-coated dogs.


• Some dogs have periods of spontaneous improvement and worsening that occurs  


independently of treatment


• Multiple therapies may be necessary to treat this condition


REFERENCES


• Hnilica KA. Sebaceous Adenitis. In: Small Animal Dermatology- A Color Atlas and Therapeutic Guide. 


3rd Edition. St. Louis: WB Saunders, 2011. p 382-384.


• Lam ATH, Affolter VK, Outerbridge CA, et al. Oral vitamin A as an adjunct treatment for canine 


sebaceous adenitis. Vet Dermatol 22[4] Aug 01, 2011: 305-11.


• Linek M, Boss C, Haemmerling R, et al. Effects of cyclosporine A on clinical and histologic 


abnormalities in dogs with sebaceous adenitis. J Am Vet Med Assoc 226[1] Jan 01, 2005: 59-64.


• Lortz J, Favrot C, Mecklenburg L, et al. A multicentre placebo-controlled clinical trial on the efficacy 


of oral ciclosporin A in the treatment of canine idiopathic sebaceous adenitis in comparison with 


conventional topical treatment. Vet Dermatol 21[6] Dec 01, 2010: 593-601.


• Miller WH Jr, Griffin CE, Campbell KL. Granulomatous Sebaceous Adenitis. In: Muller and Kirk’s Small 


Animal Dermatology. 7th edition. Philadelphia: WB Saunders; 2013. p. 695-699.


• Information regarding the Orthopedic Foundation for Animals registry for Sebaceous Adenitis (www.


offa.org/sa_info.html)


• Sousa CA. Sebaceous adenitis. Vet Clin North Am Small Anim Pract 36(1) 2006:243-9.
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8.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• Hyperadrenocorticism (HAC) in the dog is a spontaneous disease arising most commonly from a 


corticotropin secreting, pituitary adenoma that results in bilateral adrenal gland hyperplasia and 


excessive production of cortisol [pituitary dependent form of HAC (PDH)]. Hyperadrenocorticism can 


also occur as a result of a cortisol secreting adrenal tumor or adrenal dependent HAC.  


• Hypercortisolemia also develops when dogs are administered excessive exogenous sources of 


glucocorticoids in the management of immune mediated disease or hypersensitivities.  Iatrogenic 


hypercortisolemia is not synonymous with HAC. However all causes of hypercortisolemia can be 


correctly referred to as Cushing’s syndrome1.


• The skin is particularly sensitive to increases in cortisol and a number of characteristic changes 


can occur because of both the protein catabolic and antimitotic effects of glucocorticoids.  


Glucocorticoids cause cornification abnormalities, inhibit both fibroblast proliferation and collagen 
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8.2HYPERADRENOCORTICISM–CANINE


production, and cause pilosebaceous gland atrophy. These changes can account for many of the 


cutaneous clinical signs seen in dogs with HAC.


WHAT DOES IT LOOK LIKE?


• Middle aged to older dogs (median age at time of diagnosis is 10 yrs)2.  Dogs with adrenal dependent 


HAC are typically older than those with PDH; 75% of PDH and 90% of dogs with adrenocortical tumors 


are > 9 years of age at time of diagnosis1,3.


• Typically HAC is diagnosed in small breed dogs and 75% are less than 20 Kg in body weight1,3. 


However, 50% of dogs with adrenal dependent HAC are greater than 20 kg. Poodles, Dachsunds, 


Boxers and a number of terrier breeds are predisposed to develop PDH3. 


• The most common cutaneous clinical sign seen is alopecia.  Non-cutaneous clinical signs are typically 


also present in dogs with HAC. Commonly seen clinical signs include polyuria and polydipsia, 


polyphagia, a pendulous abdomen due to muscle wasting, hepatomegaly, muscle weakness and/


or atrophy, reproductive changes (anestrus in intact female dogs, clitoral hypertrophy and testicular 


atrophy), panting, hypertension and peripheral neuropathies (facial paralysis). In some cases, skin 


changes may be the first presenting clinical sign leading to the diagnosis of HAC without other more 


typical clinical signs being present4. 


• Alopecia often begins over pressure points and most often involves the trunk in a bilaterally symmetric 


distribution, but it can present as generalized hair thinning or patchy truncal alopecia. 


• The persisting hair coat is often dry, brittle and can be either dull or faded in color reflecting 


persistence of hair follicles in telogen and a failure to have anagen initiated. This can also explain 


failure of clipped hair to regrow as quickly. 


• Hypercortisolemia (endogenous or exogenous) results in thin, hypotonic skin that is easily bruised. 


This thin hypotonic skin is most evident on the ventral abdomen where atrophy of dermal collagen 


makes dermal vasculature easily visible.


• Hyperpigmentation, cornification disturbances (seborrhea), phlebectasias (dilations or varicosities 


of the small venules in the superficial dermis), comedones (plug of keratin and sebum within a hair 


follicle that is blackened at the surface), milia (white, keratin filled with no opening to the skin surface) 


and striae (irregular areas of skin that look like bands or lines) are all skin changes that can occur as a 


result of hypercortisolemia5. 


• Delayed wound healing and increased risk for infections are also consequences of hypercortisolemic 


changes to the skin


• Bacterial and fungal skin infections can develop in dogs with hypercortisolemia.


• Calcinosis cutis is a dystrophic calcification seen in dogs with endogenous or exogenous 


hypercortisolemia.  Labrador Retrievers, Rottweilers, Boxers and Pit Bull Terriers were overrepresented 


breeds in one study6. That same study showed the mineral present within the calcinosis cutis lesions to 


be apatite crystals6. Lesions of calcinosis cutis often progress to coalesce into firm, gritty plaques that 


may ulcerate and develop hemorrhagic crusts.  Clinically these lesions most often develop over the 


dorsum or in the inguinal area.6 Dystrophic calcification can also involve mucosal membranes and  


the tongue.  
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8.3HYPERADRENOCORTICISM–CANINE


Marked temporal muscle atrophy (same dog as left) and 
focal alopecia peri-ocularly. Demodex mites found from 
deep skin scrapings of facial alopecia lesions.


Adrenal dependent HAC (Labrador retriever) - resultant 
dry, dull hair coat; alopecia over elbow pressure points/
lumbar region; pendulous abdomen; sway back posture


Prominent abdominal distension; skin thinning - visible 
superficial vasculature; numerous comedones; erythema, 
papules from secondary bacterial skin infection


Calcinosis cutis lesions 
present inguinally in a dog 
receiving corticosteroids 
for management of immune 
mediated disease.


Resolution of the 
calcinosis cutis lesions 
after corticosteroids 
were discontinued and 
immune-mediated disease 
was managed with other 
medications.


Border terrier - thinning hair coat, multifocal patchy 
truncal alopecia, & hyperpigmentation. Alopecia present 
over pressure points & dorsal aspect of tail.


Milia are present on the 
dorsum of a Bichon Frise 
with HAC


All Photos are courtesy of University of California Davis, Veterinary Dermatology Service Clinical Photo Collection


Evident abdominal 
distension, thin skin with 
bilaterally symmetrical 
areas of prominent 
vasculature and striae.
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8.4HYPERADRENOCORTICISM–CANINE


WHAT ELSE LOOKS LIKE IT?


• Iatrogenic hypercortisolemia from exogenous parenteral and/or topical corticosteroid administration 


or application.


• Alopecia secondary to canine hypothyroidism 


• Alopecia and  hyperpigmentation secondary to sex hormone imbalances from testicular or  


adrenal neoplasia


• Hair cycle arrest in plush coated breeds (alopecia X, adrenal-like hyperplasia)


HOW DO I DIAGNOSE IT?


• Hyperadrenocorticism is diagnosed based on screening tests performed on dogs with compatible 


history and physical exam findings along with an awareness of any history of exogenous administration 


of corticosteroids and concurrent illnesses.


• If a complete blood cell count and a serum biochemistry panel are performed the index of clinical 


suspicion for HAC is increased if elevated liver enzymes are documented (particularly alkaline 


phosphatase which has a steroid induced isoenzyme).  Other clinicopathologic abnormalities that may 


be seen in dogs with hypercortisolemia include leukocytosis with a mature neutrophilia, lymphopenia 


and eosinopenia; thrombocytosis; erythrocytosis; hypercholesterolemia; hypertriglyceridemia; 


hyperphosphatemia and a decreased blood urea niturogen (BUN).  Diabetes mellitus may occur 


concurrently with HAC and if concurrently present it is typically difficult to control. 


• Urinalysis often documents a urine specific gravity that is below 1.020.  Proteinuria with a mildly 


elevated urine protein to creatinine ratio may be present. Urinary tract infections are common and a 


urine sediment exam may document bacteruria without concurrent pyuria.


• Diagnostic imaging may include radiography, abdominal ultrasound or advanced imaging such as 


computed tomography (CT) or magnetic resonance imaging (MRI).  Abdominal radiographic changes 


include hepatomegaly and possibly calcification of an adrenal mass (about 50% of adrenal adenomas 


or carcinomas have some degree of calcification)7. Abdominal ultrasound may reveal bilateral or 


unilateral adrenomegaly. Rarely bilateral adrenomegaly is documented with a concurrent adrenal mass. 


Presence of bilateral adrenomegaly without an adrenal mass can differentiate PDH from an adrenal 


tumor causing HAC.  Computed tomography or MRI are both used to image adrenal glands. MRI is also 


used in evaluation for possible macroadenomas of the pituitary gland.


• Endocrine function testing to evaluate for HAC involves using one or more screening tests and if 


positive then differentiating the cause of HAC. Screening tests include a urinary cortisol to creatinine 


ratio (UCCR), an ACTH stimulation test or a low dose dexamethasone suppression test (LDDST).  


• The sample for a UCCR should be obtained in the morning preferably in the dog’s home environment.  


The test is highly sensitive but has low specificity as numerous other diseases can increase the 


UCCR. The UCCR is most valuable is in ruling out the diagnosis of HAC because a normal result is not 


compatible with a diagnosis of HAC.  
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8.5HYPERADRENOCORTICISM–CANINE


• An ACTH stimulation test measures the adrenal glands response to a maximal dose of ACTH.  There 


are several different protocols depending on the form of ACTH used and readers are referred to 


veterinary internal medicine textbooks. Compared to the LDDST the ACTH stimulation test has a 


couple of disadvantages: it is less sensitive, more expensive and it cannot differentiate PDH from 


adrenal tumor causing HAC.  It can however differentiate iatrogenic hypercortisolemia from HAC, may 


allow evaluation of other adrenal hormones in patients where disturbances in other adrenal steroid 


hormones are suspected and it is a shorter test to perform than the LDDST. 


• The LDDST is typically considered the preferred screening test to diagnose HAC in the dog as 


it much more sensitive than the ACTH stimulation test but it cannot identify cases of iatrogenic 


hypercortisolemia.  The specificity of this test is however low and nonadrenal illness may alter the 


LDDST results. If a dog has cortisol suppression at 4hrs on a LDDST which then normalizes at 8 hrs 


this is diagnostic for PDH and further differentiating testing is not required.  However not all dogs 


with PDH have suppressed cortisol at 4 hrs and in those cases where there is partial to no suppression 


additional diagnostic tests are needed to differentiate PDH from an adrenal tumor causing HAC.  


• HAC caused by PDH vs. an adrenal tumor may be differentiated based on the LDDST results and if not 


possible, results of abdominal ultrasound, performing a high dose dexamethasone suppression test 


(HDDST) or measuring endogenous ACTH may help differentiate the cause of HAC


HOW DO I MANAGE IT?


• The cutaneous changes associated with hypercortisolemia will persist or progress unless the 


hypercortisolemia can be corrected.  Iatrogenic hypercortisolemia should be managed by  reducing 


the use of exogenous corticosteroids in an affected dog. 


• Dogs should only be treated for HAC when there are compatible clinical signs and endocrine functions 


tests are diagnostic for HAC.  Dogs with chronic skin disease that is clinically compatible with HAC 


should not be empirically treated without confirmatory endocrine function testing.  Likewise, dogs 


with suggestive diagnostic test results but no compatible clinical signs should not be treated.


• Currently, HAC is most often managed with trilostane (Vetoryl®, Dechra Ltd) which is the only FDA 


approved drug for the treatment of both pituitary and adrenal dependent HAC.


• Trilostane works to reduce hypercortisolemia through competitive inhibition of the adrenal gland 


enzyme 3-ß-hydroxysteroid dehydrogenase thus inhibiting adrenal gland steroidogenesis and the 


production of cortisol. 


• The dose is based on the most appropriate pill size for the dog’s body weight based on a typical 


starting dose range from 2.2 to 6.7 mg/kg once a day.  Treatment must be individualized and some 


dogs will be adequately controlled at a once daily dose of 3 to 6 mg/kg and others will be better 


controlled at a twice daily dosing of 1 to 2.5 mg/kg3.


• Trilostane should not be administered to dogs with primary hepatic disease or renal insufficiency.  It 


should never be given to pregnant animals as it is shown to have teratogenic effects in laboratory 


animals. The most common adverse effects of trilostane include diminished appetite, vomiting, 


lethargy and weakness. More severe side effects are less common and include severe depression, 


hemorrhagic diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture leading to death.  


This last adverse effect is thought to be an indirect effect of trilostane and is hypothesized to result 


from the increase in adrenocorticotropic hormone (ACTH) during trilostane therapy8.   
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• Mitotane, o,p’DDD (Lysodren) was for many years the preferred treatment for HAC and it is still 


commonly used. The off label use of this drug to treat HAC is effective because of the selective 


adrenocortical necrosis and atrophy of the zona fasciculata (cortisol secreting layer of the adrenal 


cortex) and the zona reticularis (sex steroid hormone secreting layer of the adrenal cortex).  The 


zona glomerulosa (mineralocorticoid secreting layer of the adrenal cortex) is less sensitive to the 


necrotizing effect of this drug but high doses can cause complete necrosis of all layers of the adrenal 


cortex. There are different published protocols and readers are referred to veterinary internal  


medicine textbooks.


• Mitotane adverse effects can develop during both induction and maintenance therapy and are 


most often associated with a deficiency in cortisol and patients improve when given glucocorticoid 


supplementation.  In severe cases a hypoadrenocortical crisis with both glucocorticoid and 


mineralocorticoid deficiency occurring (Addisonian crisis) is possible. 


• Other therapies that have been utilized in managing HAC include L-deprenyl, ketoconazole, radiation 


therapy of pituitary tumors, adrenalectomy or hypohysectomy. L-Deprenyl is FDA approved for 


management of mild cases of pituitary dependent HAC. It is a selective, irreversible monoamine 


oxidase inhibitor which results in increases in central dopamine concentrations which will have 


negative impact on corticotrophin release from the pars intermedia. However, fewer than 30% of dogs 


with HAC have a pituitary adenoma involving the pars intermedia so this treatment option has  


limited efficacy.


• All medical treatments involve careful monitoring of patients to determine that there is adequate 


control of the HAC without producing iatrogenic hypoadrenocorticism. This is done by evaluating 


success of treatment based on results of an ACTH stimulation test. When to perform the ACTH test 


and its interpretation will vary depending on the chosen medical management. There are many good 


internal medicine textbooks that can provide more detailed information in regards to the various 


treatment protocols.


• If pyoderma and/or otitis externa are present they should be managed with appropriate antimicrobial 


therapy based on cytology and bacterial culture and susceptibility testing.


COMMENTS


• Lesions of calcinosis cutis typically resolve in time if the hypercortisolemia can be resolved or 


managed. In some cases osseous metaplasia can occur. The resulting osteoma cutis lesions  


will not regress.


• Dimethyl sulfoxide (DMSO) gel has been reported to be of some benefit in hastening the resolution 


of calcinosis cutis lesions when applied once to twice a day5. However the underlying disturbance of 


cortisol needs to be resolved or managed.


• It is important to remember that hypercortisolemia (endogenous or exogenous) can alter thyroid 


function. Dogs with hypercortisolemia will often have low or below reference range serum 


concentrations of total thyroxine and less frequently free thyroxine is also low3.  Endogenous TSH in 


dogs with HAC is usually also low or normal.  If a dog is presented with clinical signs such as alopecia, 


weight gain and hypercholesterolemia that could be compatible with either hypothyroidism or HAC, 


HAC should be screened for first before interpreting low thyroid hormone values.
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8.7HYPERADRENOCORTICISM–CANINE
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9.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• Infection of hair, stratum corneum, and claw caused by protein-consuming fungi of the genuses 


Microsporum and Trichophyton, most commonly M. canis, M. gypseum, and T. mentagrophytes.


• Furunculosis and subsequent deep dermal and subcutaneous infection is an uncommon presentation.


• M. canis is the most frequent cause of dermatophytosis in the dog and cat. Some individuals, 


particularly cats, are asymptomatic carriers.


• Dermatophytosis is obtained via contact with infected hair or scale from infected/carrier animals, 


fomites, or spores in contaminated soils or indoor environments. Infective spores may remain viable in 


the environment for up to 18 months.


• M. canis is a zoophilic dermatophyte; the primary hosts are cats and dogs. It is of particular concern in 


shelter environments and multi-pet households.
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9.2DERMATOPHYTOSIS


• M. gypseum is a geophilic dermatophyte, inhabiting soil.


• T. mentagrophytes is transmitted via contact with reservoir hosts (typically rodents) or their 


environments.


• Incidence of dermatophytosis appears to have geographic variability.


• Immunocompromised, geriatric, and young individuals are at greater risk for infection.


• Genetics may play a role as Persian cats and Yorkshire terriers are over-represented, and some 


individuals in other breeds appear to be predisposed to recalcitrant or repeat infections.


• Concurrent overgrowth of Staphylococcus species is common.


• Zoonosis is possible with all three species, but most often with M. canis.


WHAT DOES IT LOOK LIKE?


• Presentations may be focal or generalized and may involve the trunk, limbs, tail or facial areas 


including the pinnae.


• Pruritus is typically mild, but varies from absent to severe.


• Lesions may not have a ring-like appearance as is classic in human “ringworm.”


• Dermatophytosis is over-diagnosed in dogs, and it is often stated for this species, “If it looks like 


ringworm, it’s probably staphylococcal pyoderma.”


CLINICAL SIGNS ARE NON-SPECIFIC AND COMMONLY INCLUDE:


• Alopecia


• Broken hairs


• Scale with dry or greasy skin quality


• Erythema


• Papules


• Pustules


• Crusts


• Papular, crusting dermatitis (“miliary dermatitis”)


UNCOMMON PRESENTATIONS INCLUDE:


• Feline chin acne


• Nodules


• Draining tracts


• Onychodystrophy (abnormal shape or texture of the claw)


• Paronychia (claw fold inflammation)
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A positive culture demonstrates color change and buff- 
colored colonies in the dermatophyte test medium (right) 
after 8 days of incubation.  The color change occurred 
within 24 hours of colony growth.


Microconidia of T. mentagrophytes from a  
positive culture.


Dermatophyte test medium (right) and enhanced 
sporulation agar (left) are innoculated with plucked hair 
and scale


Macroconidia of M. gypseum from a positive culture. Note 
that each spore has 6 or fewer divisions.


Macroconidia of M. canis from a positive culture. Note 
that each spore has more than 6 divisions.


A positive culture demonstrates color change and buff- 
colored colonies in the dermatophyte test medium  after 
14 days of incubation. The color change occurred within 
24 hours of colony growth.
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Canine patient with alopecia, erythema, and crusting  
due to T. mentagrophytes infection mimicking  
pemphigus foliaceus.


Canine patient with alopecia, 
erythema, and crusting due to  
T. mentagrophytes infection.


Canine patient with single-limb 
alopecia, erythema, and crusting due 
to T. mentagrophytes infection.


Canine patient with nodular dermatophytosis (“kerion”) 
lesion due to T. mentagrophytes infection.


Canine patient with alopecia, erythema, 
and crusting due to T. mentagrophytes 
infection.


Positive Wood’s light examination in a feline patient with 
multi focal alopecia and scale due to M. canis. Note blue/
green color change associated with the hair shafts.


Feline patient with multifocal alopecia, erythema and 
scale due to M. canis infection.
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WHAT ELSE LOOKS LIKE THIS?


DIFFERENTIALS FOR COMMON PRESENTATIONS INCLUDE:


• Staphylococcal pyoderma


• Demodicosis


• Cheyletiellosis


• Sarcoptic mange (pinnal margin and distal limb involvement)


• Feline hypersensitivity syndromes (flea-bite hypersensitivity, cutaneous adverse food reaction, and 


atopic dermatitis)


• Pemphigus foliaceus


• Vasculitis (involvement of distal extremities)


• Epitheliotropic cutaneous lymphoma


• IMPORTANTLY, staphylococcal pyoderma is often concurrently present, resulting in similar lesions.


DIFFERENTIALS FOR UNCOMMON PRESENTATIONS INCLUDE:


NODULES: 


g Differentials of infectious, neoplastic, sterile inflammatory syndromes, canine acral lick dermatitis, 


foreign body reaction, and drug/vaccine reaction.


ONYCHODYSTROPHY: 


g Differentials of bacterial infection, symmetric lupoid onychodystrophy, vasculitis and pemphigus 


foliaceus.


HOW DO I DIAGNOSE IT?


GENERAL COMMENTS


• Fungal culture is the most sensitive and specific diagnostic technique and is required to determine the 


species of dermatophyte involved.


• Species identification is recommended to better understand mode of acquisition and to develop 


strategies for control.


WOOD’S LAMP


• This technique is insensitive and non-specific for identification of M. canis and is positive in 


approximately 50% of cases. When positive, it is helpful in selecting areas for culture. However, a 


negative result does not rule out dermatophyte infection.


TECHNIQUE:


g A Wood’s lamp (wavelength 340-450 nm) is used to examine the patient.


g The patient is examined in a dark room with the light several inches from the skin
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g Yellow-green fluorescence of the hair is a positive result


g False positive assessments are common as topical products and scale may fluoresce.


TRICHOGRAM


• Hairs are plucked and examined under mineral oil on low power (10X objective).


• Better visualization can be obtained via use of KOH or chlorphenolac as “keratin-clearing agents” 


instead of mineral oil.


• Presence of hyphae, conidia, or arthrospores is characteristic of dermatophytosis.


• Infected hairshafts may be swollen or frayed with an irregular cortex.


• This technique does not identify the species of dermatophyte.


• This technique is not as sensitive as culture.


FUNGAL CULTURE (DERMATOPHYTE TEST MEDIUM)


COLLECTION TECHNIQUE:


g Alcohol is applied to hairs and skin prior to sampling to reduce saprophyte growth.


g Hairs are plucked with forceps from several locations at the periphery of active lesions.


g Hairs are gently applied to dermatophyte test medium, ensuring bulbs are contacting medium.


g The distal ends of long hairs may be trimmed to aid in application prior to, or after plucking.


g Scales and crust are also collected with a clean scalpel blade or flea comb and  


applied to the medium.


g For suspected onychomycosis, claw shavings may be applied onto the medium.


MACKENZIE TOOTHBRUSH TECHNIQUE:


g This technique is used to screen for carrier status of a patient or to evaluate large areas.


g A sterile toothbrush is used to brush the entire animal for screening, or brushing may be limited to 


the affected areas


g Bristles are embedded in the medium or scales/hairs teased out onto the medium


g The medium is incubated at room temperature or in an incubator (30°C, 30% humidity).


g The medium is assessed on a daily basis for up to 3 weeks in hospital or at a laboratory.


g Color change of the medium within 24 hours of white/buff colony growth is indicative of a probable 


dermatophyte.


g Macroconidia are produced several days after colony growth and are used to identify the 


dermatophyte species.


g To evaluate macroconidia, clear acetate tape may be touched to the surface of the colony, dark 


stain is applied to a slide and the tape is placed over the stain and examined microscopically on low 


power (10x objective).


g For nodular presentations, fungal tissue culture may be performed by a diagnostic laboratory, 


because cultures from hair plucks may be negative.
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CYTOLOGY


• Cytology is recommended for nodules and draining tracts as arthrospores may be seen in 


pyogranulomatous exudates.


PCR


• A PCR test for M. canis has been developed with high sensitivity and specificity. It is not commercially 


available at this time.


HISTOPATHOLOGY


• Histopathology may identify dermatophytes, but does not identify the species, thus fungal culture is 


also recommended.


• Special stains (PAS, GMS) may be used to improve visualization of spores and hyphae.


• Folliculitis and furunculosis with pyogranulomatous dermatitis may be seen, but dermatophytes may 


not be present in sections examined even with the aid of special stains.


• Histopathologic findings may mimic pemphigus foliaceus and pemphigus erythematosus, including the 


presence of acantholysis particularly with infection by T. mentagrophytes.


• Histopathology is indicated in nodular lesions. Pyogranulomatous inflammation is often noted, but 


as with more common presentations, fungal elements may not be present. Deep bacterial and fungal 


cultures are recommended.


 DIAGNOSTIC TECHNIQUES VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 DIAGNOSTIC TECHNIQUES SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I MANAGE IT?


• Treatment involves a multi-pronged approach: topical/and or systemic therapy, environmental 


management, and in the case of M. canis, assessment for household canine and feline carriers.


• Recheck with repeat culture should be performed 1-3 weeks after initiation of therapy and every 1-3 


weeks thereafter. Treatment should be continued until 2-3 negative cultures are obtained.


• Treatment duration is variable and may take from 14 days to 6 months.


• Spontaneous resolution may occur within three months for otherwise healthy patients.


TOPICAL THERAPY


• Topical antifungal therapy is recommended in all cases of dermatophytosis to aid in resolution and to 


reduce environmental contagion.


• Gentle clipping of the hair will aid in application of topical therapy and remove infected hairshafts. 


However, clipped hair must be disposed of to prevent environmental contamination.


RINSES


g  Lime sulfur 2-4% dips are an effective, safe, sole therapy for dermatophytosis and are applied once 


to twice weekly.
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g Rinses containing miconazole 2% or enilconazole 0.2% (not available in the US) are effective, and 


are preferred over sprays and wipes because of better saturation and distribution and should be 


performed on a once to twice-weekly basis.


CREAMS, OINTMENTS, AND LOTIONS


g Shampoo therapy has little residual activity and is less effective than other topical therapies. 


g Active antifungal ingredients include: ketoconazole 1-2% and miconazole 2%.  Preparations may also 


include chlorhexidine.


SHAMPOOS


g Shampoo therapy has little residual activity and is less effective than other topical therapies.


g Active antifungal ingredients include: ketoconazole 1-2% and miconazole 2%. Preparations may also 


include chlorhexidine.


SYSTEMIC (ORAL) THERAPY


• Systemic antifungal treatment is recommended in combination with topical therapy for patients 


with generalized or multifocal presentations, multi-pet households, long hair coats, nodules, 


onychomycosis, and focal presentations that fail topical therapy.


• Systemic therapy is selected empirically. Culture and sensitivity of dermatophytes are not routinely 


performed by laboratories, and reliable, reproducible susceptibility breakpoints are yet to be 


established and correlated with clinical efficacy.


• These antifungals may induce hepatotoxicity and should be avoided or used with caution in patients 


with hepatopathy. Liver enzymes (ALP, ALT) should be assessed every 2-4 weeks.


SYSTEMIC (ORAL) ANTIFUNGAL TREATMENT COMPARISON


MEDICATION DOSE NOTES


Ketoconazole 5-10 mg/kg PO q 24 hours


Give with food; not recommended 


in cats due to increased side effects 


and lower efficacy compared to other 


azoles


Itraconazole 5-10 mg/kg PO q 24 hours or 2 


consecutive days per week


Give with food; doses of >10 mg/


kg may result in vasculitis and 


cutaneous ulcers in dogs


Fluconazole 10 mg/kg PO q 24 hours  


Terbinafine
30 mg/kg PO q 24 hours or 2 


consecutive days per week
 


Griseofulvin
Microsize: 25 mg/kg q 12 hr Bone marrow suppression may occur 


in cats; do not use if FIV or FeLV 


positive; give with a fatty mealUltramicrosize: 5-10 mg/kg PO q 24 hr
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• Many drug interactions with the azole class are possible and concurrent medications  


should be evaluated.


• Vomiting and diarrhea may occur with the aforementioned systemic antimicrobials.


• Lufenuron has been previously suggested as a treatment for dermatophytosis, but has not shown to 


be effective in controlled trials.


ENVIRONMENTAL CONTROL


• M. canis spores may be viable for up to 18 months. Environmental control may reduce reinfection of 


the patient, humans, and other household animals.


• Lack of control may lead to treatment failure or relapses.


CONSIDER THE FOLLOWING MEASURES:


g Culture positive animals should be isolated from negative animals, preferably in an easily-cleaned 


room devoid of clutter with minimal upholstery


g Treat non-porus surfaces with 1:10 household bleach or enilconazole (not available in the US)  


twice weekly


g Vacuum areas inhabited by positive animals daily, and floors/walls cleaned with electrostatic, 


microfiber cloths


g Upholstery may be treated with Lysol spray


g Remove/discard bedding and rugs that are difficult to disinfect


g Cleaning of ducts/vents and replacement of furnace filters


g Of note, steam cleaning alone is not effective as temperatures achieved and sustained are not high 


enough to kill spores.


g Culture of the environment (household or cattery) may be helpful to determine if control measures 


are effective. Electrostatic cloths or gauze can be wiped on surfaces and then touched to the 


surface of culture medium three times to inoculate.


g For patients with T. mentagrophytes, reduced exposure to heavily-populated rodent habitats or 


rodent control is recommended. If rodents are kept as household pets, they may be screened via 


the MacKensie toothbrush technique


PREVENTION OF ZOONOSES AND NOSOCOMIAL INFECTIONS


• Instruct clients to wash hands after handling all pets.


• Dermatophyte-positive animals should be isolated from other patients and gloves should be worn 


during examination. Lab coats should be changed prior to examining other patients.


• Disinfect the examination room with 1:10 bleach or enilconazole.


COMMENTS


• Causes of treatment failure are inadequate treatment duration, failure of environmental control and 


immunocompromised status, such as FIV or FeLV infection in cats and hyperadrenocorticism in dogs.
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• Prognosis is good, with the exception of heavily contaminated environments such as catteries, 


shelters, and homes with multiple infected animals. Read the suggested references for additional tips 


on dealing with these situations.


• Instruct clients or staff members in contact with positive patients to consult a physician for diagnosis 


and treatment should they develop skin lesions.
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pemphigus for the presence of dermatophytes and acantholytic keratinocytes: a histopathological and 


clinical retrospective study. Vet Dermatol 2007; 18: 234-240.



https://online.zoetis.com/US/EN/Conditions/Pages/Dermatology/clinical-knowledge.aspx





ExcellenceInDermatology.com g Clinical Knowledge Insights


APQ0413040 © 2013 Zoetis Inc.  All rights reserved.  May 2013. 


10.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• A superficial epidermal overgrowth of the commensal yeast, Malassezia pachydermatis.


•  A common diagnosis in dogs, uncommon in cats, but possibly under diagnosed in this species.


•  Other species in the genus Malassezia are recognized commensals of dogs and cats, but appear to be 


much less frequently involved in dermatitis.


•  Malassezia dermatitis develops secondarily to allergic, endocrine, conformational, and keratinization 


disorders and rarely develops due to immunocompromised status.


•  Increased warmth and humidity of the environment and protected cutaneous microenvironments, such 


as skin folds and ear canals, appear to be predisposing factors for Malassezia colonization.


•  Malassezia is not an invasive organism and remains confined to the stratum corneum. Enzymes 


produced by Malassezia stimulate pruritus and inflammatory changes.
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•  Hypersensitivity to Malassezia is considered to be a significant potential contributor to pruritus and 


may occur more frequently in dogs and cats with atopic dermatitis, as it does in atopic humans.


•  Concurrent overgrowth of Staphylococcus species is common.


•  Basset hounds, West Highland white terriers, and American cocker spaniels are over-represented, as 


well as Devon rex and sphinx cats.


WHAT DOES IT LOOK LIKE?


CLINICAL SIGNS ARE NON-SPECIFIC AND MAY INCLUDE:


•  Pruritus


•  Malodor


• Erythema


•  Scale


•  Greasy or waxy skin debris


•  Lesions consistent with self-trauma due to pruritus


•  Hyperpigmentation and lichenification


•  Rust or brown pigmentation of hair or proximal claw (with claw fold involvement)


•  Feline chin acne


COMMON LOCATIONS INCLUDE:


•  Ear canals


•  Lip margins and lip folds


•  Axilla


•  Groin


•  Ventral neck


•  Perineum


•  Interdigital spaces and claw folds


•  Skin folds (e.g., facial folds of English bulldogs and others)


•  IMPORTANTLY, Staphylococcus infections, and associated lesions, are often concurrently present.
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Malassezia otitis externa, secondary to  
atopic dermatitis (canine)


Perivulvar erythema and greasy seborrhea due to 
Malassezia (canine)


Malassezia otitis externa, secondary to  
atopic dermatitis (canine)


Erythema with lichenification, and greasy seborrhea due 
to Malassezia (canine)


Erythema and greasy seborrhea due to atopic dermatitis-
related Malassezia (canine)


Lichenification and greasy seborrhea due to atopic 
dermatitis-related Malassezia (canine)
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Malassezia pododermatitis in a canine patient (canine)Malassezia claw fold dermatitis (Devon rex cat)


Malassezia otitis externa secondary to  
atopic dermatitis (canine)


Malassezia otitis externa secondary to  
atopic dermatitis (canine)


Malassezia otitis externa secondary to  
atopic dermatitis (canine)
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WHAT ELSE LOOKS LIKE THIS?


•  Staphylococcal pyoderma


•  Demodicosis


•  Dermatophytosis


•  Cheyletiellosis


•  Sarcoptic mange


•  Canine hypothyroidism


•  Hypersensitivity syndromes: flea-bite hypersensitivity, cutaneous adverse food reaction, atopic 


dermatitis and contact hypersensitivity


•  Primary keratinization disorders


•  Epitheliotropic cutaneous lymphoma


•  IMPORTANTLY, Malassezia dermatitis may be concurrently present with the aforementioned 


differential diagnoses.


HOW DO I DIAGNOSE IT?


•  Diagnosis is confirmed via cutaneous cytology.


•  Although malodor is a common feature, its presence or absence may be misleading. Cytological 


evaluation is strongly recommended.


•  Numbers of Malassezia organisms are variable:


g A finding of greater than 3 yeasts per high power oil immersion field is significant in the presence of 


suggestive clinical signs.


g Clinical signs may be present with fewer numbers of yeast in some individuals.


•  Positive reactions to intradermally-injected Malassezia antigen or elevated levels of Malassezia-


specific IgE support the diagnosis of Malassezia hypersensitivity in pruritic patients with Malassezia 


overgrowth. These diagnostics are not routinely performed and not required for diagnosis.


 CUTANEOUS CYTOLOGY VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 CUTANEOUS CYTOLOGY SECTION:  ExcellenceInDermatology.com g Diagnostic Techniques
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HOW DO I MANAGE IT?


•  Treatment involves management of the underlying condition as well as topical and/or systemic 


antifungal therapy.


•  Recheck with repeat cytology should be performed 1-3 weeks after initiation of therapy and 


approximately one week beyond clinical and cytological cure.


•  The typical treatment duration is 3-4 weeks.


TOPICAL THERAPY


•  Topical therapy is indicated in all cases of Malassezia dermatitis and should be utilized in conjunction 


with systemic therapy for generalized presentations.


•  Shampoo therapy is ideally performed 2-3 times weekly. Shampoos should be continued until 


resolution, and can be maintained weekly to prevent recurrence. A minimum of 10 minutes is a 


suggested contact time.


•  Effective active ingredients include: ketoconazole 1-2%, miconazole 2%, chlorhexidine 2-4%, benzoyl 


peroxide 2.5%, and selenium sulfide 1%.


•  Sprays and wipes containing acetic acid 2% and boric acid 2%, chlorhexidine 2-4%, miconazole 2%, or 


ketoconazole 1-2% may be used every 24-48 hours until resolution, and can be maintained 1-2 times 


weekly to prevent recurrence.


•  Leave-on rinses with the following active ingredients may be utilized as a sole or adjunct topical 


treatment: acetic acid 2%, ketoconazole 1-2% miconazole 2%, and chlorhexidine 2-4%. A white vinegar 


and water (1:3) solution may be utilized as an acetic acid leave-on rinse.


•  Focal, dry presentations may be treated with daily applications of antifungal lotions, ointment,  


or creams.


•  Active ingredients include: clotrimazole 1%, miconazole 1-2%, terbinafine 1%, thiabendazole 4%, 


amphotericin B 3% and nystatin.


SYSTEMIC (ORAL) THERAPY


•  Systemic antifungal treatment is recommended for patients with generalized or multifocal Malassezia 


colonization and can be used as a sole therapy when compliance with topical therapy is poor.


•  Systemic therapy is selected empirically. Culture and sensitivity of Malassezia is not routinely 


performed by laboratories, and reliable, reproducible susceptibility breakpoints are yet to be 


established and correlated with clinical efficacy.


•  The typical treatment duration is 3-4 weeks. Recheck is recommended to assess for clinical and 


cytological response.


•  Ketoconazole and itraconazole should be given with food to optimize absorption.


•  The azole class of antifungals may induce hepatotoxicity and should be avoided or used with 


caution in patients with hepatotoxicity. Many drug interactions with this class are possible and 


concurrent medications should be assessed. For prolonged use of the azole class antifungals, a serum 


biochemistry profile is prudent to assess for hepatotoxicity.


•  Vasculitis and cutaneous ulcers may develop in 7.5% of dogs treated with itraconazole at doses >10 mg/kg.
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IMMUNOMODULATION


•  Malassezia antigens may be included in immunotherapy preparations for patients with treatment 


of atopic dermatitis. At present evidence for efficacy of immunotherapy in patients with suspected 


Malassezia hypersensitivity is lacking.


COMMENTS


•  The most common causes of treatment failure are inadequate treatment duration and failure to control 


underlying dermatologic disease.


•  For patients with atopic dermatitis, topical maintenance therapy, particularly in folds and interdigital 


spaces, is helpful to prevent relapse and to treat associated pruritus.


•  Malassezia with in vitro resistance to ketoconazole, fluconazole, and intraconazole has been 


documented. However, in vivo resistance has not been well-documented.
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SYSTEMIC (ORAL) ANTIFUNGAL TREATMENT COMPARISON FOR MALASSEZIA DERMATITIS


MEDICATION DOSE


Ketoconazole 5-10 mg/kg PO q 24 hours


Itraconazole 5-10 mg/kg PO q 24 hours or 2 consecutive days per week


Fluconazole 10 mg/kg PO q 24 hours


Terbinafine 30 mg/kg PO q 24 hours or 2 consecutive days per week
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10.8MALASSEZIA DERMATITIS


•  Morris DO, DeBoer DJ. Evaluation of serum obtained from atopic dogs with dermatitis attributable to 


Malassezia pachydermatis for passive transfer of immediate hypersensitivity to that organism. Am J 


Vet Res 2003; 64: 262-266.


•  Mueller RS, Bergvall K, Bensignor E, Bond R. A review of topical therapy for skin infection with bacteria 


and yeast. Vet Dermatol 2012; 23:330-e62.


•  Nett CS, Reichler I, Grest P, et al. Epidermal dysplasia and Malassezia infection in two West Highland 


White Terrier siblings: an inherited skin disorder or reaction to severe Malassezia infection? Vet 


Dermatol 2001; 12: 285-290.


•  Nijima M, Kano R, Masahiko N, et al. An azole-resistant isolate of Malassezia pachydermatis. Vet Micro 


2011; 149:288-290.


•  Pinchbeck LR, Hillier A, Kowalski JJ, Kwotchka KW. Comparison of pulse administration versus once 


daily administration of itraconazole for the treatment of Malassezia pachydermatis dermatitis and otitis 


in dogs. J Am Vet Med Assoc. 2002; 220:1807-1812.


•  Sickafoose L, Hosgood G, Snook T, Westermeyer R, Merchant S. A noninferiority clinical trial 


comparing fluconazole and ketoconazole in combination with cephalexin for the treatment of dogs 


with Malassezia dermatitis. Vet Ther 2010 Summer;11(2):E1-E13.


•  Young R, Buckley L, McEwan N, Nuttal T. Comparative in vitro efficacy of antimicrobial shampoos: a 


pilot study. Vet Dermatol 2011; 23:36-e8.
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11.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• The most common inflammatory disease to cause abnormal claws


• The cause of this condition is unknown but is suspected to be hereditary, inflammatory  


or immune-mediated


• Normally involves multiple nails/claws on all four feet


• Uncommon to rare in dogs


• Most commonly seen in middle aged dogs, 3-8 years of age


• Predisposed breeds include the German Shepherd, Rottweiler and Gordon Settert


LUPOID ONYCHODYSTROPHY
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Crumbly claws in a dog with lupoid 
onychodystrophy


Onychogryphosis in a dog with 
lupoid onychodystrophy


Separation of claw in a Giant  
Schnauzer with lupoid 
onychodystrophy.


Lupoid onychodystrophy after  
claw avulsion


Claws avulsed from dog.Lupoid onychodystrophy before  
claw avulsion


: LUPOID ONYCHODYSTROPHYPATHOLOGIC IMAGE LIBRARY


WHAT DOES IT LOOK LIKE?


• Often starts as an acute onset of claw loss


• May be associated with significant inflammation or purulent discharge from nailbeds


• May also present as dry, distorted claws that do not slough on their own


• Typically, one or two claws are lost first, followed by sloughing of all claws within  


several weeks to months


• One or more of the following abnormalities are seen over time:


g Onychogryphosis- abnormal curvature of the claws


g Onychomadesis- sloughing of claws


g Onychorrhexis- fragmentation of the claws
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11.2LUPID ONYCHODYSTROPHY
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11.3LUPID ONYCHODYSTROPHY


• Onychoschizia- splitting of the claws


• Inflammation of the nail fold (paronychia) is uncommon unless there is a secondary bacterial infection present


• Other skin abnormalities and systemic illness are not seen


• Dogs with this disease may be asymptomatic or have associated lameness


WHAT ELSE LOOKS LIKE THIS?


• Bacterial claw infection


• Dermatophytosis/deep fungal infection


• Immune-mediated diseases:


• Pemphigus vulgaris


• Bullous pemphigoid


• Lupus erythematosus


• Vasculitis


• Drug eruption


• Neoplasia (squamous cell carcinoma)


• Cryoglobulinemia or cold agglutinin disease


HOW DO I DIAGNOSE IT?


• History and clinical signs


• Fungal culture to rule out dermatophytosis


• Skin cytology/culture if significant paronychia is noted


• Surgical amputation or biopsy of an affected P3 for dermatohistopathology:


g	Hydropic degeneration of the basal cell layer


g	Lichenoid interface dermatitis


g	Pigmentary incontinence


 DIAGNOSTIC TECHNIQUE VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 DIAGNSTIC TECHNIQUE SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques
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11.4LUPID ONYCHODYSTROPHY


HOW DO I MANAGE IT?


GENERAL INFORMATION


• Treatment will often take up to 12 weeks to see significant clinical response


• If there is minimal response after 6-8 weeks, medications can added to the current protocol  


or changed altogether


• Treatment should be continued for a minimum of 6 months but may be necessary for the rest  


of the dog’s life


SPECIFIC TREATMENTS


MANUAL REMOVAL OF LOOSE CLAWS


g	General anesthesia recommended


OMEGA-3 AND OMEGA-6 FATTY ACIDS


g	180mg EPA/5 kg every 24 hours


g	Often used in combination with vitamin E


VITAMIN E


g	200-400 IU by mouth every 12 hours


TETRACYCLINE/NIACINAMIDE


g	Dogs weighing less than 10kg- 250mg of each by mouth every 8 hours


g	Dogs weighing more than 10kg- 500mg of each by mouth every 8 hours


g	This can be tapered to every 12 hours after noticeable nail regrowth


g	Doxycycline at 5-10 mg/kg by mouth every12-24h can be used in place of tetracycline


PENTOXIFYLLINE


g	10-25mg/kg by mouth every 8-12 hours


CYCLOSPORINE (ATOPICA)


g	5-10 mg/kg by mouth every 24 hours


g	Tapered to lowest dose possible that prevents relapse


PREDNISONE


g	Often reserved for cases that have failed other treatments


g	2-4 mg/kg/day for approximately 2-4 weeks, then tapered slowly to reach the lowest every  


other dose that prevents relapse


AZATHIOPRINE


g	1.1-2.2 mg/kg by mouth every 24 to 48 hours


g	Monitor CBC and liver enzymes every 2 weeks until disease is in remission and dose has been decreased
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11.5LUPID ONYCHODYSTROPHY


ADDITIONAL INFORMATION


• Frequent trimming of claws (about every 2 weeks) to prevent further cracks


• Treatment with appropriate antibiotics if secondary bacterial paronychia is present


• Onychectomy may be considered for refractory cases associated with onychalgia (pain)


• Consider a food elimination trial if there is an suspicion of an adverse food reaction based on history 


and diagnostics


• Overall prognosis is good but claws may continue to break easily and remain deformed


• Manual removal of loose claws (general anesthesia recommended)


COMMENTS


• Also called symmetric lupoid onychitis due to the presence of inflammation involving the claws


• Lupoid onychodystrophy is the most common inflammatory disease that leads to abnormal claws and 


eventual claw loss.


• Diagnosis is often based on history and clinical signs although surgical removal and histopathology of 


an affected P3 is helpful for definitive diagnosis


• A variety of therapies can be used- one or multiple modalities of treatments can be used to treat the condition


• It will often take up to 3 months of treatment to see significant clinical response


• Some dogs will need lifelong therapy to maintain remission


FURTHER READING & REFERENCES


• Auxilia ST, Hill PB, Thoday KL. Canine symmetrical lupoid onychodystrophy: a retrospective study with 


particular reference to management. J Small Anim Pract 42(2) Feb 01, 2001: 82-7.


• Hnilica KA. Symmetrical Lupoid Onychodystrophy. In: Small Animal Dermatology- A Color Atlas and 


Therapeutic Guide. 3rd Edition. St. Louis: WB Saunders, 2011. p 425-427.


• Miller WH Jr, Griffin CE, Campbell KL. Symmetric Lupoid Onychitis. In: Muller and Kirk’s Small Animal 


Dermatology. 7th edition. Philadelphia: WB Saunders; 2013. p. 734-739.


• Scott DW, Rousselle S, Miller WH Jr. Symmetrical lupoid onychodystrophy in dogs: a retrospective 


analysis of 18 cases (1989-1993). J Am Anim Hosp Assoc 31(3) 1995 May-Jun: 194-201.
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12.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• Otitis externa is inflammation of the epithelium that lines the external auditory canal


• Not necessarily a diagnosis for one distinct problem, but often a presentation of clinical signs  


with multifactorial causes


• Otitis externa was recently number two reason for dog pet claims (VPI pet insurance, 2012) 


CAUSES (CLASSIFIED AS PRIMARY OR SECONDARY)


• Diseases or agents that induce otitis


PRIMARY CAUSES: 


g Create disease in a normal ear. Once a primary cause alters the aural environment, secondary 


infections often develop. 


OTITIS EXTERNA
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12.2OTITIS EXTERNA


g Examples: allergy, foreign bodies, parasites, endocrine disease, immune-mediated disease, 


epithelialization disorders and others


SECONDARY CAUSES: 


g Create disease in an abnormal ear. 


g Examples: bacteria, yeast, fungal, medication reaction, physical trauma (e.g. Q-tip)


FACTORS (CLASSIFIED AS PREDISPOSING OR PERPETUATING)


• Elements of the disease or pet that contributes to or promotes otitis externa, generally by altering the 


structure, function, or physiology of the ear canal


PREDISPOSING FACTORS: 


g Present prior to the development of ear disease and increase the risk for development of  


otitis externa. 


g Examples: conformation (stenotic canals, pendulous pinna), excessive moisture, obstructive ear 


disease, primary otitis media, and others


PERPETUATING FACTORS: 


g Occur as a result of otic inflammation and may prevent resolution of otitis externa when treatments 


are only directed at primary and secondary causes. 


g Examples: ear canal edema, proliferative changes or altered migration, tympanum rupture,  


and others


• Often all categories are involved, but each category must be identified and addressed separately.


• In this way a more accurate prognosis can be provided, a specific and safe therapeutic plan 


formulated, and the best possible outcome from treatment assured.


WHAT DOES IT LOOK LIKE?


• Pruritus (e.g., head shaking, ear scratching) and malodor = most apparent clinical signs 


• Aural redness, discharge, and pain are also common


WHAT ELSE LOOKS LIKE THIS?


• Otitis externa should be a differential when there is presence of any clinical sign related to:


g Ears (e.g. affected pinna, aural hematoma, affected skin caudal to the pinna and  


around the vertical canal)


g Head (e.g. pain when eating, head shyness, pyotraumatic dermatitis of lateral face)


g Neurologic (e.g. head tilt, facial nerve abnormalities, or Horner’s syndrome)  
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(2a) Purulent otitis externa in a dog with atopic 
dermatitis


(1) Allergic otitis externa: marked erythema of concave 
pinna in a dog with CARF


(3b) Cytology showing 
marked yeast infection in 
the ear from (3a).


(3a) Proliferative chronic pathologic changes of the ear 
canal and concave pinna in a dog.


(2b) Cytology from 
ear in (2a): degenerate 
neutrophils, nuclear 
streaming, cocci, rods, and 
intracellular bacteria


: OTITIS EXTERNAPATHOLOGIC IMAGE LIBRARY
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12.3OTITIS EXTERNA


HOW DO I DIAGNOSE IT?


• History (otic, dermatologic)


• Physical Examination (otic, dermatologic)


• Ancillary tests such as cytology


OTIC HISTORY


• Unilateral or bilateral disease


• Age of onset


• Pruritus


• Seasonality
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12.4OTITIS EXTERNA


• Inflammation vs infection


• Response to therapy


DERMATOLOGIC HISTORY


• Concurrent skin disease


• Involvement of the inner pinnae


• Age of onset


• Pruritus


• Seasonality


• Family history


• Response to therapy


OTIC EXAMINATION


GROSS


g Unilateral or bilateral


g Primary or secondary


g Acute vs chronic


g Characterization of discharge


MICROSCOPIC / CYTOLOGIC


g	Evaluation of exudate or cerumen obtained from the horizontal ear canal is imperative and can 


provide immediate diagnostic information.


MICROSCOPIC / CYTOLOGIC DIAGNOSTIC TECHNIQUE


g Exudate obtained with a cotton-tipped applicator is rolled onto a glass slide and stained (heat-


fixation is not necessary) with a 3-step quick stain or modified Wright’s stain, and examined 


microscopically.


g Smears should be examined first under low-power magnification and then under high-power 


(using immersion oil) for numbers and morphology of bacteria, yeasts, and WBC; evidence of 


phagocytosis of microorganisms; fungal hyphae; and acantholytic or neoplastic cells.


g In addition to stained cytology, otic exudate should be examined for eggs, larvae, or adults of the 


ear mite Otodectes cynotis and other ectoparasites. Smears are made by combining cerumen and 


otic discharge with a small quantity of mineral oil on a glass slide. A coverglass should be used, and 


the smear examined under low-power magnification. Rarely, refractory ceruminous otitis externa 


may be associated with localized proliferation of Demodex sp. in the external ear canals of dogs and 


cats and may be the only area on the body affected.


 CUTANEOUS CYTOLOGY VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 CUTANEOUS CYTOLOGY SECTION:  ExcellenceInDermatology.com g Diagnostic Techniques
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12.5OTITIS EXTERNA


OTOSCOPIC


g	Changes in ear canal diameter


g	Pathologic changes in the epithelium


g	Quantity and type of exudate


g	Parasites


g	Foreign bodies


g	Neoplasms


g	Changes in the tympanic membrane


DERMATOLOGIC EXAMINATION


• Concurrent skin lesions and history of other skin disease often helps lead to proper primary diagnosis 


of otitis externa. In one study, concurrent skin lesions were present in 76% of animals with chronic 


otitis externa.


ANCILLIARY TESTS


CULTURE AND SUSCEPTIBILITY


g Culture and susceptibility testing are indicated if otitis media is present or when systemic therapy 


will be prescribed for severe otitis externa (e.g. cytology reveals large numbers of rods or empirical 


therapy has been ineffective).


g Samples for culture should be taken with a sterile culturette from the horizontal canal (the region 


where most infections arise) or from the middle ear in cases of tympanic rupture and/or otitis media.


 CULTURE & SUSCEPTIBILITY VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 CULTURE & SUSCEPTIBILITY SECTION:  ExcellenceInDermatology.com g Diagnostic Techniques


HISTOPATHOLOGIC


g Histopathologic changes associated with chronic otitis externa are often nonspecific.


g Biopsies from chronic, obstructive, unilateral otitis externa may reveal whether neoplastic changes 


are present.


g Biopsy for histopathology is generally not recommended from the ear canal; however biopsies of 


pinnal lesions may be helpful in diagnosis of immune-mediated diseases and/or vasculitis.


IMAGING


g Computed tomography or MRI


g Imaging should be performed for cases of severe, chronic otitis or when proliferative tissues prevent 


adequate visualization of the tympanic membrane or when otitis media is suspected, and when 


neurologic signs accompany otitis externa.
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12.6OTITIS EXTERNA


HOW DO I MANAGE IT?


• Treatment of otitis externa depends on identifying and controlling, to the extent possible, all the 


causes and factors involved in the disease


• Client education is critical to achieve good compliance


• Follow-up otoscopic exams and cytology evaluations important to achieving successful outcomes


• Major categories of treatments for otitis externa are listed in the table below.


MAIN TREATMENT CATEGORIES FOR OTITIS EXTERNA (See Muller and Kirk Reference)


TREATMENT CLASS ROUTE ADMINISTERED INDICATION


Analgesics / 


Anesthetics


Topical
• Ear exam


• Some cleaning procedures


Systemic


• Chronic proliferative otitis externa/media


• As needed for examination


• Deep ear cleaning


• Intralesional therapy


Antibiotics


Topical • Bacterial infection ear canal


Systemic


• Bacterial otitis media


• Proliferative changes over 50% of lumen


• Reactions to topical products


Antifungals
Topical • Yeast overgrowth


Systemic • Otitis media with yeast present in middle ear


Antiseptic /  


Drying agents
Topical


• With or following cleaning


• Resistant bacterial infections


• Control of microbial overgrowth


Ceruminolytics Topical • Waxy greasy ceruminous exudates in ear canal


Cleansers Topical
• Control of dirty waxy ears, odor,  


microbial overgrowth


TABLE CONTINUED ON NEXT PAGE
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12.7OTITIS EXTERNA


COMMENTS


• The best treatment approach is to develop a plan that considers each cause or factor and how the 


response to treatment will be monitored


• Ear cleaning is an essential component of effective management of otitis externa


• Client education on the importance of compliance and the need for a diagnostic work-up in recurrent 


or non-responsive cases is crucial


• Treatment plans must be feasible for the pet owner in order to achieve compliance and successful 


treatment outcomes


• Unresolved cases can erode pet owner confidence in their veterinarian’s abilities


• Timely referral to a local dermatologist for resistant or recurrent cases is strongly recommended


• A variety of surgical procedures may be appropriate to recommend to owners of fractious animals, 


when severe proliferative changes and calcification of the ear cartilage is present, and when neoplasia 


is diagnosed.


REFERENCES


• Miller W, Griffin C, Campbell K. Muller and Kirk’s Small Animal Dermatology, ed 7, Philadelphia: Elsevier, 


2013, pp 741-767.


 The Merck Veterinary Manual. Otitis Externa. Available at: http://www.merckvetmanual.com/mvm/


index.jsp?cfile=htm/bc/30900.htm&word=otitis%2cexterna. Accessed February 1, 2013.


• Griffin C: Applied dermatology: otitis: anatomy every practitioner should know. Compend Contin Educ 


Vet 31(11):504-512, 2009.


CONTINUED: MAIN TREATMENT CATEGORIES FOR OTITIS EXTERNA 


TREATMENT CLASS ROUTE ADMINISTERED INDICATION


Glucocorticoids
Topical


• Allergy not controlled by cleaning alone


• Otitis externa


• Pinnal erythema/pruritus


• Proliferative changes


Systemic • Proliferative changes


Parasiticides
Topical • Otodectes in puppies and kittens


Systemic • Otodectes in adult animals
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12.8OTITIS EXTERNA


• Tater KC, Scott DW, Miller WH, Jr, et al: The cytology of the external ear canal in the normal dog and 


cat. J Vet Med 50:370-374, 2003.


• Griffin CE: Otitis techniques to improve practice. Clin Tech Small Anim Pract 21(3):96-105, 2006.


• Morris DO: Medical therapy of otitis externa and otitis media. Vet Clin North Am Small Anim Pract 


34(2):541-555,vii-viii, 2004.


• Nuttall T, Carr MN: Topoical and systemic antimicrobial therapy for ear infections. In Affolter VK, Hill 


PB, editors: Advances in Veterinary Dermatology, Ames, 2010, Wiley-Blackwell, pp 402-407.
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13.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• An overgrowth of the skin commensal mite Demodex canis


• 2 other mites, Demodex injai (long-bodied) and Demodex cornei (short-bodied)  


may also cause disease.


DEMODICOSIS – CANINE
PARASITIC DERMATOSES
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Juvenile-onset generalized demodicosisLocalized demodicosis, periocular


Deep skin scrape from dog with 
generalized demodicosis 
(Courtesy: T. Nuttall)


PododemodicosisGeneralized demodicosis with deep 
bacterial pyoderma


Egg


Larvae


Adult


: DEMODICOSIS – CANINEPATHOLOGIC IMAGE LIBRARY


WHAT DOES IT LOOK LIKE?


3 CLINICAL FORMS


g Localized has no more than 5 lesions, up to 2.5 cm


g Juvenile onset generalized demodicosis has multiple (> 5) lesions, involves entire body regions,   


or more than 1 foot, and begins at less than 2 years of age


g Adult-onset generalized demodicosis occurs in dogs > 2 years; typically aged dogs


• Lesions range from regional to generalized alopecia, scaling, erythema,  


hyperpigmentation and/or comedones


• Concurrent folliculitis, furunculosis or cellulitis


• Demodicosis is a common cause of pododermatitis
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13.3DEMODICOSIS - CANINE


WHAT ELSE LOOKS LIKE THIS?


• Bacterial folliculitis, furunculosis, cellulitis


• Dermatophytosis


• Pemphigus foliaceus


HOW DO I DIAGNOSE IT?


• Deep skin scraping; multiple sites if generalized


• Acetate Tape Impression of squeezed skin; particularly for face and feet


• Trichogram—mites can be pulled out of follicles along with the hairs


• Biopsy occasionally needed—especially for chronic lesions on the feet and in Shar-Pei dogs


• Cytology +/- culture and susceptibility to evaluate secondary bacterial infection


 DIAGNOSTIC TECHNIQUES VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 DIAGNOSTIC TECHNIQUES SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I MANAGE IT?


LOCALIZED


• Observation and recheck in 30 days


• Consider topical benzoyl peroxide or rotenone


• If lesions progress, treat as for generalized


GENERALIZED


• Acaricidal therapy and treatment of secondary bacterial infection


• In dogs with adult-onset generalized demodicosis evaluate for underlying diseases or 


immunomodulatory therapies


ACARICIDAL TREATMENTS FOR DEMODICOSIS:


g Topical amitraz


g Systemic high dose, high frequency macrocyclic lactone/ avermectins.


g Note that these macrocyclic lactone/ avermectins protocols are not approved but based on 


common usage and the veterinary medical literature
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ACARICIDAL TREATMENTS FOR DEMODICOSIS


MEDICATION DOSE WARNINGS


Amitraz    0.025% topically q 14 days


• Choice for dogs with mutation 


of ABCB1- delta1 gene


• Atipamezole to treat any 


adverse reactions


• Do not use in dogs receiving 


other monamine oxidase 


inhibitors


• Toy breeds have a higher risk of 


adverse side effects: consider 


½ concentration (0.0125%)


Ivermectin


0.3–0.6 mg/kg/day PO
• Neurologic toxicity in dogs 


with mutation of  


ABCB1- delta1 gene


• Heartworm negative


Test dose: increase from 0.05 


mg/kg to 0.3-0.6 mg/kg in 


0.05mg/kg increments  


every 2 days


Milbemycin   


 1–2 mg/kg/day PO • Neurologic toxicity in dogs 


with mutation of  


ABCB1- delta1 gene


• Heartworm negative
Test dose: 0.5–0.75 mg/kg/day 


PO x 7


Moxidectin


0.2–0.5 mg/kg/day PO
• Neurologic toxicity in dogs 


with mutation of  


ABCB1- delta1 gene


• Heartworm negative


• Spot-on tolerated by high dose 


avermectin sensitive dogs


Test dose: increase from 0.05 


mg/kg to 0.2-0.5mg/kg in 


0.05 mg/kg increments  


every 2 days


2.5% spot-on: weekly1  


or q 14 days


Doramectin2


0.6 mg/kg PO or  


SQ once weekly


• Neurologic toxicity in dogs 


with mutation of  


ABCB1- delta1 gene


• Heartworm negativeTest dose: 0.1mg/kg, PO or SQ
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13.4DEMODICOSIS - CANINE


g Prior to treatment with macrocyclic lactone/ avermectins, dogs should be tested heartworm 


negative and evaluated for possible neurotoxicity by test dosing or determination of ABCB1- delta1 


(MDR-1) gene status.


g For more information: Washington State University, College of Veterinary Medicine, Clinical   


 Pathology Laboratory (www.vetmed.wsu.edu/deptsclinpath/index.aspx)
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13.5DEMODICOSIS - CANINE


• Avermectin neurotoxicity: mydriasis, ataxia, lethargy, tremors, blindness and death in sensitive dogs.


• Note toxicity has occurred in dogs with normal ABCB1- delta1 gene function


• Do not use Spinosad concurrently with high dose, high frequency macrocyclic lactone/ avermectin 


therapy. P-glycoprotein inhibitors, such as ketoconazole or ciclosporin, if given concurrently, increase 


the likelihood of adverse effects.


• Re-scrape 14 to 28 days and maintain acaricidal treatment for 28 days beyond second negative skin 


scrape. Monitor progress by recording density and ratio of adult mites, nymphs, larvae and eggs,  


live or dead.


• Antibiotic therapy, ideally based on culture and susceptibility, until clinical and cytologic resolution of 


secondary bacterial infection.


• Frequent antimicrobial shampooing for dogs receiving systemic treatment, but limited to 24 hours 


prior to topical amitraz


COMMENTS


• Most common cause of treatment failure is lack of duration of treatment.


• If numbers of eggs, larvae and live mites do not progressively decrease consider changing the 


frequency of topical or spot-on treatments, increasing the dose of oral avermections, or changing to 


an alternative therapy.


• Adult onset generalized may require life-long therapy. Dogs are considered cured it they remain mite 


free 1 year past the last treatment.


• Spay females as soon as possible as the disease may flare with estrous.


• Recommend that all dogs with juvenile onset generalized demodicosis be neutered as this form 


appears to have a genetic predisposition.
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13.6DEMODICOSIS - CANINE
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14.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• Rare overgrowth of skin commensal mite, Demodex cati, generally associated with underlying 


immunosuppressive or metabolic disease


• Contagious pruritic demodectic mite, Demodex gatoi


DEMODICOSIS – FELINE
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Demodex gatoi 
adult


Self induced alopecia, forelegs, 
due to Demodex gatoi


Self induced alopecia due to Demodex gatoi


: DEMODICOSIS – FELINEPATHOLOGIC IMAGE LIBRARY


WHAT DOES IT LOOK LIKE?


DEMODEX CATI


• Alopecia


• Scaling


• Erythematous lesions


 • Most common on head


 • Ceruminous otitis


DEMODEX GATOI


• Self induced alopecia of ventrum, forelegs or hips


WHAT ELSE LOOKS LIKE THIS?


DEMODEX CATI


• Allergic skin disease with self trauma


• Otic ectoparasites


• Dermatophytosis


DEMODEX GATOI


• Difficult to distinguish from other pruritic skin diseases leading to over-grooming and self-induced 


alopecia: flea allergy, food allergy, atopic dermatitis
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14.2DEMODICOSIS - FELINE
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14.3DEMODICOSIS - FELINE


HOW DO I DIAGNOSE IT?


DEMODEX CATI


• Superficial and deep skin scrapes


DEMODEX GATOI


• Superficial skin scrapes of affected and other household cats, fecal.


• Positive response to 3 lime sulfur dips 5-7 days apart as is a diagnosis of exclusion.


• Should be ruled out prior to diagnosing “psychogenic alopecia”.


 SKIN SCRAPING VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 SKIN SCRAPING SECTIONS:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I MANAGE IT?


DEMODEX CATI


• Doramectin .2-.6mg/kg SQ q 7 days.


• Lime sulfur dips 2-4% 2X/week


DEMODEX GATOI


• Lime sulfur dips 2-4% 2X/week for 4-8 weeks.


• Must treat all in contact cats.


COMMENTS


DEMODEX CATI


• Very rare and most often associated with an immunosuppressive or metabolic disease and/or 


immunomodulatory therapies


DEMODEX GATOI


• Primary clinical feature is pruritus leading to self induced ventral alopecia


• Contagious


• Only effective treatment is topical lime sulfur


• Diagnosis of exclusion made by response to topical lime sulfur
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14.4DEMODICOSIS - FELINE


REFERENCES


• Miller, WH, Griffin CE, Campbell KL (eds): Small Animal Dermatology, 7th ed, St Louis, Saunders, an 


imprint of Elsevier 2013 pp 304 -315.


• Morris DO, Beale KM: Feline Demodicosis. In Bonagura JD (ed): Kirk’s Current Veterinary Therapy VIII. 


Philadelphia, W. B. Saunders. 2000 pp 580-582


• Johnstone, I. P: Doramectin as a treatment for canine and feline demodicosis. Australian Veterinary 


Practitioner 2002; 32 3: 98-103.


• Löwenstein C, Beck W, Bessmann K, Mueller RS: Feline demodicosis caused by concurrent infestation 


with Demodex cati and an unnamed species of mite. Veterinary Record 2005; 157: 290-292.


• Saari SAM, Juuti KH, Palojärvi JH, et al: Demodex gatoi -associated contagious pruritic dermatosis in 


cats - a report from six households in Finland Acta Veterinaria Scandinavica 2009, 51:40-48.



https://online.zoetis.com/US/EN/Conditions/Pages/Dermatology/clinical-knowledge.aspx





ExcellenceInDermatology.com g Clinical Knowledge Insights


APQ0413040 © 2013 Zoetis Inc.  All rights reserved.  May 2013. 


15.1


CLINICAL KNOWLEDGE INSIGHTS


 


AT A GLANCE


• Non-seasonal, intensely pruritic, highly contagious infestation of the skin of dogs caused by the mite 


Sarcoptes scabiei var. canis


• Zoonotic


SARCOPTIC MANGE (CANINE SCABIES)
PARASITIC DERMATOSES
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Egg of Sarcoptes canis var canis mite.Adult Sarcoptes canis var canis mite.


Adult Sarcoptes canis var canis mite. Adult Sarcoptes canis var canis mite.
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15.2SARCOPTIC MANGE


WHAT DOES IT LOOK LIKE?


DISTRIBUTION PATTERN:


• Pinnal margins, face, abdomen, chest, elbows, hocks, feet


CLINICAL FEATURES:


• Pruritic papules, crusted papules, alopecia, erythema


• Chronic infestation leads to thick yellow crust, hyperpigmentation and lichenification of the skin and 


peripheral lymphadenopathy
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15.3SARCOPTIC MANGE


WHAT ELSE LOOKS LIKE THIS?


• Allergic dermatitis (contact, atopic dermatitis, cutaneous adverse reaction to food (CARF))


• Malassezia dermatitis


• Cheyletiellosis


• Otodectic dermatitis


• Pelodera dermatitis


HOW DO I DIAGNOSE IT?


• Pinnal-pedal reflex elicited (non-specific; positive in 50-90% cases)


• Superficial skin scrapings:


g Multiple sites


g	Higher yield in non-excoriated skin of ear margins, elbows, hocks and in crusts


g	Mite, mite parts, eggs or feces is diagnostic (positive in 20-50% of cases)


• Prophylactic treatment trial


• ELISA test for IgE specific for mites(seroconversion can take up to 5 weeks)


• Histopathology (rarely conclusive)


 SKIN SCRAPING VIDEOS:  ExcellenceInDermatology.com g Education Library g Videos


 SUPERFICIAL SKIN SCRAPING SECTION:  ExcellenceInDermatology.com g Diagnostic Techniques


HOW DO I MANAGE IT?


• Start treatment as soon as diagnosis is made or suspected


• Treatment can be either topical or systemic, and should include all dogs in contact (including 


asymptomatic carriers)


TOPICAL TREATMENT


• Hair can be clipped (medium to long-hair), the crusts and dirt removed by soaking with an 


antiseborrheic shampoo, and an acaricidal dip applied.


• Lime sulfur is highly effective and safe for use in young animals; weekly 2-4% lime sulfur dips for 4-6 


treatments are recommended.


• Organophosphate dips can be effective
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15.4SARCOPTIC MANGE


SYSTEMIC TREATMENTS (BASED ON ADMINISTRATION OF MACROCYCLIC LACTONES)


SELAMECTIN SPOT-ON FORMULATION


g Selamectin spot-on formulation is approved for scabies treatment.


g	Studies show cure with labeled indication of 2 doses at 30-day intervals. 5% of dogs have been 


shown to harbor live mites at day 30 with 100% cure rate at day 60.


IMIDACLOPRID/MOXIDECTIN


g	Imidacloprid/moxidectin spot-on formulation is labeled for scabies treatment in Europe and 


is available in the United States. Studies show two doses applied at 30-day intervals are 100% 


effective after 60 days.


IVERMECTIN


g	Ivermectin can be given off-label at dosages of 0.2-0.4 mg/kg by mouth once weekly at 7-day 


intervals for 3 treatments or 0.2mg/kg by subcutaneous injection every two weeks for 2 treatments. 


At this dosage, the drug is contraindicated in dogs with multiple drug-resistant gene ABCB1 


(formerly MDR1) mutation. Idiosyncratic reactions in other breeds may also occur.


g	Prior to treatment with macrocyclic lactone/ avermectins, dogs should be heartworm test negative 


and evaluated for possible neurotoxicity by test dosing or determination of ABCB1- delta1 (MDR-1) 


gene status. Note toxicity has occurred in dogs with normal ABCB1- delta1 gene function, therefore 


recommend test dosing by starting with 0.05 mg/kg by mouth daily and gradually increasing to the 


target dose, the owner should be instructed to stop administration if the animal exhibits mydriasis, 


hypersalivation, depression, ataxia or any other side effects.


	For more information: Washington State University, College of Veterinary Medicine, Clinical 


Pathology Laboratory (www.vetmed.wsu.edu/deptsclinpath/index.aspx)


g	DO NOT USE SPINOSAD concurrently with high dose, increased frequency macrocyclic lactone/ 


avermectin therapy.


• Markedly pruritic dogs can benefit from treatment with glucocorticoids for 5-7 days.


• Secondary bacterial infections should be treated appropriately.


COMMENTS


• Scabies mites can live in the environment for up to 21 days.


• Cleaning and applying an environmental pesticide may be indicated in severe cases or in  


multiple pet households.


• If lesions are present on in-contact humans, they may persist for 7-14 days, but new lesions should 


not develop. Development of new lesions indicates inadequate treatment of the dogs, environmental 


infestation, or true human scabies, which could have been transferred to the dogs. The owners should 


be referred to a human dermatologist.


• Wild carnivores including foxes and coyotes are common sources of infestation.
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15.5SARCOPTIC MANGE
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